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15.4.4.2

Consolidation or Joinder

15.4.4

CONSTRUCTION BY OWNER OR BY 

SEPARATE CONTRACTORS

1.1.4, 6

Construction Change Directive, Definition of

7.3.1

Construction Change Directives

1.1.1, 3.4.2, 3.11, 3.12.8, 4.2.8, 7.1.1, 7.1.2, 7.1.3, 

7.3, 9.3.1.1

Construction Schedules, Contractor’s

3.10, 3.11, 3.12.1, 3.12.2, 6.1.3, 15.1.6.2

Contingent Assignment of Subcontracts

5.4, 14.2.2.2

Continuing Contract Performance

15.1.4

Contract, Definition of

1.1.2

CONTRACT, TERMINATION OR 

SUSPENSION OF THE

5.4.1.1, 5.4.2, 11.5, 14

Contract Administration

3.1.3, 4, 9.4, 9.5

Contract Award and Execution, Conditions Relating 

to

3.7.1, 3.10, 5.2, 6.1

Contract Documents, Copies Furnished and Use of

1.5.2, 2.3.6, 5.3

Contract Documents, Definition of

1.1.1

Contract Sum

2.2.2, 2.2.4, 3.7.4, 3.7.5, 3.8, 3.10.2, 5.2.3, 7.3, 7.4, 

9.1, 9.2, 9.4.2, 9.5.1.4, 9.6.7, 9.7, 10.3.2, 11.5, 12.1.2, 

12.3, 14.2.4, 14.3.2, 15.1.4.2, 15.1.5, 15.2.5

Contract Sum, Definition of

9.1

Contract Time

1.1.4, 2.2.1, 2.2.2, 3.7.4, 3.7.5, 3.10.2, 5.2.3, 6.1.5, 

7.2.1.3, 7.3.1, 7.3.5, 7.3.6, 7, 7, 7.3.10, 7.4, 8.1.1, 

8.2.1, 8.2.3, 8.3.1, 9.5.1, 9.7, 10.3.2, 12.1.1, 12.1.2, 

14.3.2, 15.1.4.2, 15.1.6.1, 15.2.5

Contract Time, Definition of

8.1.1

CONTRACTOR

3

Contractor, Definition of

3.1, 6.1.2

Contractor’s Construction and Submittal 

Schedules

3.10, 3.12.1, 3.12.2, 4.2.3, 6.1.3, 15.1.6.2

Contractor’s Employees

2.2.4, 3.3.2, 3.4.3, 3.8.1, 3.9, 3.18.2, 4.2.3, 4.2.6, 

10.2, 10.3, 11.3, 14.1, 14.2.1.1

Contractor’s Liability Insurance

11.1
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5

Contractor’s Relationship with Separate Contractors 

and Owner’s Forces

3.12.5, 3.14.2, 4.2.4, 6, 11.3, 12.2.4

Contractor’s Relationship with Subcontractors

1.2.2, 2.2.4, 3.3.2, 3.18.1, 3.18.2, 4.2.4, 5, 9.6.2, 

9.6.7, 9.10.2, 11.2, 11.3, 11.4

Contractor’s Relationship with the Architect

1.1.2, 1.5, 2.3.3, 3.1.3, 3.2.2, 3.2.3, 3.2.4, 3.3.1, 3.4.2, 

3.5.1, 3.7.4, 3.10, 3.11, 3.12, 3.16, 3.18, 4.2, 5.2, 

6.2.2, 7, 8.3.1, 9.2, 9.3, 9.4, 9.5, 9.7, 9.8, 9.9, 10.2.6, 

10.3, 11.3, 12, 13.4, 15.1.3, 15.2.1

Contractor’s Representations

3.2.1, 3.2.2, 3.5, 3.12.6, 6.2.2, 8.2.1, 9.3.3, 9.8.2

Contractor’s Responsibility for Those Performing the 

Work

3.3.2, 3.18, 5.3, 6.1.3, 6.2, 9.5.1, 10.2.8

Contractor’s Review of Contract Documents

3.2

Contractor’s Right to Stop the Work

2.2.2, 9.7

Contractor’s Right to Terminate the Contract

14.1

Contractor’s Submittals

3.10, 3.11, 3.12, 4.2.7, 5.2.1, 5.2.3, 9.2, 9.3, 9.8.2, 

9.8.3, 9.9.1, 9.10.2, 9.10.3

Contractor’s Superintendent

3.9, 10.2.6

Contractor’s Supervision and Construction 

Procedures

1.2.2, 3.3, 3.4, 3.12.10, 4.2.2, 4.2.7, 6.1.3, 6.2.4, 

7.1.3, 7.3.4, 7.3.6, 8.2, 10, 12, 14, 15.1.4

Coordination and Correlation

1.2, 3.2.1, 3.3.1, 3.10, 3.12.6, 6.1.3, 6.2.1

Copies Furnished of Drawings and Specifications

1.5, 2.3.6, 3.11

Copyrights

1.5, 3.17

Correction of Work

2.5, 3.7.3, 9.4.2, 9.8.2, 9.8.3, 9.9.1, 12.1.2, 12.2, 12.3, 

15.1.3.1, 15.1.3.2, 15.2.1

Correlation and Intent of the Contract Documents

1.2

Cost, Definition of

7.3.4

Costs

2.5, 3.2.4, 3.7.3, 3.8.2, 3.15.2, 5.4.2, 6.1.1, 6.2.3, 

7.3.3.3, 7.3.4, 7.3.8, 7.3.9, 9.10.2, 10.3.2, 10.3.6, 

11.2, 12.1.2, 12.2.1, 12.2.4, 13.4, 14

Cutting and Patching

3.14, 6.2.5 

Damage to Construction of Owner or Separate 

Contractors

3.14.2, 6.2.4, 10.2.1.2, 10.2.5, 10.4, 12.2.4

Damage to the Work

3.14.2, 9.9.1, 10.2.1.2, 10.2.5, 10.4, 12.2.4

Damages, Claims for

3.2.4, 3.18, 6.1.1, 8.3.3, 9.5.1, 9.6.7, 10.3.3, 11.3.2, 

11.3, 14.2.4, 15.1.7

Damages for Delay

6.2.3, 8.3.3, 9.5.1.6, 9.7, 10.3.2, 14.3.2

Date of Commencement of the Work, Definition of

8.1.2

Date of Substantial Completion, Definition of

8.1.3

Day, Definition of

8.1.4

Decisions of the Architect

3.7.4, 4.2.6, 4.2.7, 4.2.11, 4.2.12, 4.2.13, 6.3, 7.3.4, 

7.3.9, 8.1.3, 8.3.1, 9.2, 9.4, 9.5.1, 9.8.4, 9.9.1, 13.4.2, 

14.2.2, 14.2.4, 15.1, 15.2

Decisions to Withhold Certification

9.4.1, 9.5, 9.7, 14.1.1.3

Defective or Nonconforming Work, Acceptance, 

Rejection and Correction of

2.5, 3.5, 4.2.6, 6.2.3, 9.5.1, 9.5.3, 9.6.6, 9.8.2, 9.9.3, 

9.10.4, 12.2.1

Definitions

1.1, 2.1.1, 3.1.1, 3.5, 3.12.1, 3.12.2, 3.12.3, 4.1.1, 5.1, 

6.1.2, 7.2.1, 7.3.1, 8.1, 9.1, 9.8.1, 15.1.1

Delays and Extensions of Time

3.2, 3.7.4, 5.2.3, 7.2.1, 7.3.1, 7.4, 8.3, 9.5.1, 9.7, 

10.3.2, 10.4, 14.3.2, 15.1.6, 15.2.5

Digital Data Use and Transmission

1.7

Disputes

6.3, 7.3.9, 15.1, 15.2

Documents and Samples at the Site

3.11

Drawings, Definition of

1.1.5

Drawings and Specifications, Use and Ownership of

3.11

Effective Date of Insurance

8.2.2

Emergencies

10.4, 14.1.1.2, 15.1.5

Employees, Contractor’s

3.3.2, 3.4.3, 3.8.1, 3.9, 3.18.2, 4.2.3, 4.2.6, 10.2, 

10.3.3, 11.3, 14.1, 14.2.1.1

Equipment, Labor, or Materials

1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 

4.2.6, 4.2.7, 5.2.1, 6.2.1, 7.3.4, 9.3.2, 9.3.3, 9.5.1.3, 

9.10.2, 10.2.1, 10.2.4, 14.2.1.1, 14.2.1.2

Execution and Progress of the Work

1.1.3, 1.2.1, 1.2.2, 2.3.4, 2.3.6, 3.1, 3.3.1, 3.4.1, 3.7.1, 

3.10.1, 3.12, 3.14, 4.2, 6.2.2, 7.1.3, 7.3.6, 8.2, 9.5.1, 

9.9.1, 10.2, 10.3, 12.1, 12.2, 14.2, 14.3.1, 15.1.4

Extensions of Time

3.2.4, 3.7.4, 5.2.3, 7.2.1, 7.3, 7.4, 9.5.1, 9.7, 10.3.2, 

10.4, 14.3, 15.1.6, 15.2.5

Failure of Payment

9.5.1.3, 9.7, 9.10.2, 13.5, 14.1.1.3, 14.2.1.2

Faulty Work

(See Defective or Nonconforming Work)

Final Completion and Final Payment

4.2.1, 4.2.9, 9.8.2, 9.10, 12.3, 14.2.4, 14.4.3
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6

Financial Arrangements, Owner’s

2.2.1, 13.2.2, 14.1.1.4

GENERAL PROVISIONS

1

Governing Law

13.1

Guarantees (See Warranty)

Hazardous Materials and Substances

10.2.4, 10.3

Identification of Subcontractors and Suppliers

5.2.1

Indemnification

3.17, 3.18, 9.6.8, 9.10.2, 10.3.3, 11.3

Information and Services Required of the Owner

2.1.2, 2.2, 2.3, 3.2.2, 3.12.10.1, 6.1.3, 6.1.4, 6.2.5, 

9.6.1, 9.9.2, 9.10.3, 10.3.3, 11.2, 13.4.1, 13.4.2, 

14.1.1.4, 14.1.4, 15.1.4

Initial Decision

15.2

Initial Decision Maker, Definition of

1.1.8

Initial Decision Maker, Decisions

14.2.4, 15.1.4.2, 15.2.1, 15.2.2, 15.2.3, 15.2.4, 15.2.5

Initial Decision Maker, Extent of Authority

14.2.4, 15.1.4.2, 15.2.1, 15.2.2, 15.2.3, 15.2.4, 15.2.5

Injury or Damage to Person or Property

10.2.8, 10.4

Inspections

3.1.3, 3.3.3, 3.7.1, 4.2.2, 4.2.6, 4.2.9, 9.4.2, 9.8.3, 

9.9.2, 9.10.1, 12.2.1, 13.4

Instructions to Bidders

1.1.1

Instructions to the Contractor

3.2.4, 3.3.1, 3.8.1, 5.2.1, 7, 8.2.2, 12, 13.4.2

Instruments of Service, Definition of

1.1.7

Insurance

6.1.1, 7.3.4, 8.2.2, 9.3.2, 9.8.4, 9.9.1, 9.10.2, 10.2.5, 

11

Insurance, Notice of Cancellation or Expiration

11.1.4, 11.2.3

Insurance, Contractor’s Liability

11.1

Insurance, Effective Date of

8.2.2, 14.4.2

Insurance, Owner’s Liability

11.2

Insurance, Property

10.2.5, 11.2, 11.4, 11.5

Insurance, Stored Materials

9.3.2

INSURANCE AND BONDS

11

Insurance Companies, Consent to Partial Occupancy

9.9.1

Insured loss, Adjustment and Settlement of

11.5

Intent of the Contract Documents

1.2.1, 4.2.7, 4.2.12, 4.2.13

Interest

13.5

Interpretation

1.1.8, 1.2.3, 1.4, 4.1.1, 5.1, 6.1.2, 15.1.1

Interpretations, Written

4.2.11, 4.2.12

Judgment on Final Award

15.4.2

Labor and Materials, Equipment

1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 

5.2.1, 6.2.1, 7.3.4, 9.3.2, 9.3.3, 9.5.1.3, 9.10.2, 10.2.1, 

10.2.4, 14.2.1.1, 14.2.1.2

Labor Disputes

8.3.1

Laws and Regulations

1.5, 2.3.2, 3.2.3, 3.2.4, 3.6, 3.7, 3.12.10, 3.13, 9.6.4, 

9.9.1, 10.2.2, 13.1, 13.3.1, 13.4.2, 13.5, 14, 15.2.8, 

15.4

Liens

2.1.2, 9.3.1, 9.3.3, 9.6.8, 9.10.2, 9.10.4, 15.2.8

Limitations, Statutes of

12.2.5, 15.1.2, 15.4.1.1

Limitations of Liability

3.2.2, 3.5, 3.12.10, 3.12.10.1, 3.17, 3.18.1, 4.2.6, 

4.2.7, 6.2.2, 9.4.2, 9.6.4, 9.6.7, 9.6.8, 10.2.5, 10.3.3, 

11.3, 12.2.5, 13.3.1

Limitations of Time

2.1.2, 2.2, 2.5, 3.2.2, 3.10, 3.11, 3.12.5, 3.15.1, 4.2.7, 

5.2, 5.3, 5.4.1, 6.2.4, 7.3, 7.4, 8.2, 9.2, 9.3.1, 9.3.3, 

9.4.1, 9.5, 9.6, 9.7, 9.8, 9.9, 9.10, 12.2, 13.4, 14, 15, 

15.1.2, 15.1.3, 15.1.5

Materials, Hazardous

10.2.4, 10.3

Materials, Labor, Equipment and

1.1.3, 1.1.6, 3.4.1, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 

5.2.1, 6.2.1, 7.3.4, 9.3.2, 9.3.3, 9.5.1.3, 9.10.2, 

10.2.1.2, 10.2.4, 14.2.1.1, 14.2.1.2

Means, Methods, Techniques, Sequences and 

Procedures of Construction

3.3.1, 3.12.10, 4.2.2, 4.2.7, 9.4.2

Mechanic’s Lien

2.1.2, 9.3.1, 9.3.3, 9.6.8, 9.10.2, 9.10.4, 15.2.8

Mediation

8.3.1, 15.1.3.2, 15.2.1, 15.2.5, 15.2.6, 15.3, 15.4.1, 

15.4.1.1

Minor Changes in the Work

1.1.1, 3.4.2, 3.12.8, 4.2.8, 7.1, 7.4

MISCELLANEOUS PROVISIONS

13

Modifications, Definition of

1.1.1

Modifications to the Contract

1.1.1, 1.1.2, 2.5, 3.11, 4.1.2, 4.2.1, 5.2.3, 7, 8.3.1, 9.7, 

10.3.2

Mutual Responsibility

6.2
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7

Nonconforming Work, Acceptance of

9.6.6, 9.9.3, 12.3

Nonconforming Work, Rejection and Correction of

2.4, 2.5, 3.5, 4.2.6, 6.2.4, 9.5.1, 9.8.2, 9.9.3, 9.10.4, 

12.2

Notice

1.6, 1.6.1, 1.6.2, 2.1.2, 2.2.2., 2.2.3, 2.2.4, 2.5, 3.2.4, 

3.3.1, 3.7.4, 3.7.5, 3.9.2, 3.12.9, 3.12.10, 5.2.1, 7.4, 

8.2.2 9.6.8, 9.7, 9.10.1, 10.2.8, 10.3.2, 11.5, 12.2.2.1, 

13.4.1, 13.4.2, 14.1, 14.2.2, 14.4.2, 15.1.3, 15.1.5, 

15.1.6, 15.4.1

Notice of Cancellation or Expiration of Insurance

11.1.4, 11.2.3

Notice of Claims

1.6.2, 2.1.2, 3.7.4, 9.6.8, 10.2.8, 15.1.3, 15.1.5, 

15.1.6, 15.2.8, 15.3.2, 15.4.1

Notice of Testing and Inspections

13.4.1, 13.4.2

Observations, Contractor’s

3.2, 3.7.4

Occupancy

2.3.1, 9.6.6, 9.8

Orders, Written

1.1.1, 2.4, 3.9.2, 7, 8.2.2, 11.5, 12.1, 12.2.2.1, 13.4.2, 

14.3.1

OWNER

2

Owner, Definition of

2.1.1

Owner, Evidence of Financial Arrangements

2.2, 13.2.2, 14.1.1.4

Owner, Information and Services Required of the

2.1.2, 2.2, 2.3, 3.2.2, 3.12.10, 6.1.3, 6.1.4, 6.2.5, 

9.3.2, 9.6.1, 9.6.4, 9.9.2, 9.10.3, 10.3.3, 11.2, 13.4.1, 

13.4.2, 14.1.1.4, 14.1.4, 15.1.4

Owner’s Authority

1.5, 2.1.1, 2.3.32.4, 2.5, 3.4.2, 3.8.1, 3.12.10, 3.14.2, 

4.1.2, 4.2.4, 4.2.9, 5.2.1, 5.2.4, 5.4.1, 6.1, 6.3, 7.2.1, 

7.3.1, 8.2.2, 8.3.1, 9.3.2, 9.5.1, 9.6.4, 9.9.1, 9.10.2, 

10.3.2, 11.4, 11.5, 12.2.2, 12.3, 13.2.2, 14.3, 14.4, 

15.2.7

Owner’s Insurance

11.2

Owner’s Relationship with Subcontractors

1.1.2, 5.2, 5.3, 5.4, 9.6.4, 9.10.2, 14.2.2

Owner’s Right to Carry Out the Work

2.5, 14.2.2

Owner’s Right to Clean Up

6.3

Owner’s Right to Perform Construction and to 

Award Separate Contracts

6.1

Owner’s Right to Stop the Work

2.4

Owner’s Right to Suspend the Work

14.3

Owner’s Right to Terminate the Contract

14.2, 14.4

Ownership and Use of Drawings, Specifications 

and Other Instruments of Service

1.1.1, 1.1.6, 1.1.7, 1.5, 2.3.6, 3.2.2, 3.11, 3.17, 4.2.12, 

5.3

Partial Occupancy or Use

9.6.6, 9.9

Patching, Cutting and

3.14, 6.2.5

Patents

3.17

Payment, Applications for

4.2.5, 7.3.9, 9.2, 9.3, 9.4, 9.5, 9.6.3, 9.7, 9.8.5, 9.10.1, 

14.2.3, 14.2.4, 14.4.3

Payment, Certificates for

4.2.5, 4.2.9, 9.3.3, 9.4, 9.5, 9.6.1, 9.6.6, 9.7, 9.10.1, 

9.10.3, 14.1.1.3, 14.2.4

Payment, Failure of

9.5.1.3, 9.7, 9.10.2, 13.5, 14.1.1.3, 14.2.1.2

Payment, Final

4.2.1, 4.2.9, 9.10, 12.3, 14.2.4, 14.4.3

Payment Bond, Performance Bond and

7.3.4.4, 9.6.7, 9.10.3, 11.1.2

Payments, Progress

9.3, 9.6, 9.8.5, 9.10.3, 14.2.3, 15.1.4

PAYMENTS AND COMPLETION

9

Payments to Subcontractors

5.4.2, 9.5.1.3, 9.6.2, 9.6.3, 9.6.4, 9.6.7, 14.2.1.2

PCB

10.3.1

Performance Bond and Payment Bond

7.3.4.4, 9.6.7, 9.10.3, 11.1.2

Permits, Fees, Notices and Compliance with Laws

2.3.1, 3.7, 3.13, 7.3.4.4, 10.2.2

PERSONS AND PROPERTY, PROTECTION 

OF

10

Polychlorinated Biphenyl

10.3.1

Product Data, Definition of

3.12.2

Product Data and Samples, Shop Drawings

3.11, 3.12, 4.2.7

Progress and Completion

4.2.2, 8.2, 9.8, 9.9.1, 14.1.4, 15.1.4

Progress Payments

9.3, 9.6, 9.8.5, 9.10.3, 14.2.3, 15.1.4

Project, Definition of

1.1.4

Project Representatives

4.2.10

Property Insurance

10.2.5, 11.2

Proposal Requirements

1.1.1

PROTECTION OF PERSONS AND PROPERTY

10
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ARTICLE 1   GENERAL PROVISIONS
§ 1.1 Basic Definitions
§ 1.1.1 The Contract Documents
The Contract Documents are enumerated in the Agreement between the Owner and Contractor (hereinafter the 

Agreement) and consist of the Agreement, Conditions of the Contract (General, Supplementary and other 

Conditions), Drawings, Specifications, Addenda issued prior to execution of the Contract, other documents listed in 

the Agreement, and Modifications issued after execution of the Contract. A Modification is (1) a written amendment 

to the Contract signed by both parties, (2) a Change Order, (3) a Construction Change Directive, or (4) a written 

order for a minor change in the Work issued by the Architect. Unless specifically enumerated in the Agreement, the 

Contract Documents do not include the advertisement or invitation to bid, Instructions to Bidders, sample forms, 

other information furnished by the Owner in anticipation of receiving bids or proposals, the Contractor’s bid or 

proposal, or portions of Addenda relating to bidding or proposal requirements.

§ 1.1.2 The Contract
The Contract Documents form the Contract for Construction. The Contract represents the entire and integrated 

agreement between the parties hereto and supersedes prior negotiations, representations, or agreements, either 

written or oral. The Contract may be amended or modified only by a Modification. The Contract Documents shall 

not be construed to create a contractual relationship of any kind (1) between the Contractor and the Architect or the 

Architect’s consultants, (2) between the Owner and a Subcontractor or a Sub-subcontractor, (3) between the Owner 

and the Architect or the Architect’s consultants, or (4) between any persons or entities other than the Owner and the 

Contractor. The Architect shall, however, be entitled to performance and enforcement of obligations under the 

Contract intended to facilitate performance of the Architect’s duties.

§ 1.1.3 The Work
The term “Work” means the construction and services required by the Contract Documents, whether completed or 

partially completed, and includes all other labor, materials, equipment, and services provided or to be provided by 

the Contractor to fulfill the Contractor’s obligations. The Work may constitute the whole or a part of the Project.

§ 1.1.4 The Project
The Project is the total construction of which the Work performed under the Contract Documents may be the whole 

or a part and which may include construction by the Owner and by Separate Contractors.

§ 1.1.5 The Drawings
The Drawings are the graphic and pictorial portions of the Contract Documents showing the design, location and 

dimensions of the Work, generally including plans, elevations, sections, details, schedules, and diagrams.

§ 1.1.6 The Specifications
The Specifications are that portion of the Contract Documents consisting of the written requirements for materials, 

equipment, systems, standards and workmanship for the Work, and performance of related services.

§ 1.1.7 Instruments of Service
Instruments of Service are representations, in any medium of expression now known or later developed, of the 

tangible and intangible creative work performed by the Architect and the Architect’s consultants under their 

respective professional services agreements. Instruments of Service may include, without limitation, studies, 

surveys, models, sketches, drawings, specifications, and other similar materials.

§ 1.1.8 Initial Decision Maker
The Initial Decision Maker is the person identified in the Agreement to render initial decisions on Claims in 

accordance with Section 15.2. The Initial Decision Maker shall not show partiality to the Owner or Contractor and 

shall not be liable for results of interpretations or decisions rendered in good faith.

§ 1.2 Correlation and Intent of the Contract Documents
§ 1.2.1 The intent of the Contract Documents is to include all items necessary for the proper execution and 

completion of the Work by the Contractor. The Contract Documents are complementary, and what is required by 

one shall be as binding as if required by all; performance by the Contractor shall be required only to the extent 

consistent with the Contract Documents and reasonably inferable from them as being necessary to produce the 

indicated results.
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§ 1.2.1.1 The invalidity of any provision of the Contract Documents shall not invalidate the Contract or its remaining 

provisions. If it is determined that any provision of the Contract Documents violates any law, or is otherwise invalid 

or unenforceable, then that provision shall be revised to the extent necessary to make that provision legal and 

enforceable. In such case the Contract Documents shall be construed, to the fullest extent permitted by law, to give 

effect to the parties’ intentions and purposes in executing the Contract.

§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall 

not control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be 

performed by any trade.

§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction 

industry meanings are used in the Contract Documents in accordance with such recognized meanings.

§ 1.3 Capitalization
Terms capitalized in these General Conditions include those that are (1) specifically defined, (2) the titles of 

numbered articles, or (3) the titles of other documents published by the American Institute of Architects.

§ 1.4 Interpretation
In the interest of brevity the Contract Documents frequently omit modifying words such as “all” and “any” and 

articles such as “the” and “an,” but the fact that a modifier or an article is absent from one statement and appears in 

another is not intended to affect the interpretation of either statement.

§ 1.5 Ownership and Use of Drawings, Specifications, and Other Instruments of Service
§ 1.5.1 The Architect and the Architect’s consultants shall be deemed the authors and owners of their respective 

Instruments of Service, including the Drawings and Specifications, and retain all common law, statutory, and other 

reserved rights in their Instruments of Service, including copyrights. The Contractor, Subcontractors, Sub-

subcontractors, and suppliers shall not own or claim a copyright in the Instruments of Service. Submittal or 

distribution to meet official regulatory requirements or for other purposes in connection with the Project is not to be 

construed as publication in derogation of the Architect’s or Architect’s consultants’ reserved rights.

§ 1.5.2 The Contractor, Subcontractors, Sub-subcontractors, and suppliers are authorized to use and reproduce the 

Instruments of Service provided to them, subject to any protocols established pursuant to Sections 1.7 and 1.8, solely 

and exclusively for execution of the Work. All copies made under this authorization shall bear the copyright notice, 

if any, shown on the Instruments of Service. The Contractor, Subcontractors, Sub-subcontractors, and suppliers may 

not use the Instruments of Service on other projects or for additions to the Project outside the scope of the Work 

without the specific written consent of the Owner, Architect, and the Architect’s consultants.

§ 1.6 Notice
§ 1.6.1 Except as otherwise provided in Section 1.6.2, where the Contract Documents require one party to notify or 

give notice to the other party, such notice shall be provided in writing to the designated representative of the party to 

whom the notice is addressed and shall be deemed to have been duly served if delivered in person, by mail, by 

courier, or by electronic transmission if a method for electronic transmission is set forth in the Agreement.

§ 1.6.2 Notice of Claims as provided in Section 15.1.3 shall be provided in writing and shall be deemed to have been 

duly served only if delivered to the designated representative of the party to whom the notice is addressed by 

certified or registered mail, or by courier providing proof of delivery.

§ 1.7 Digital Data Use and Transmission
The parties shall agree upon protocols governing the transmission and use of Instruments of Service or any other 

information or documentation in digital form. The parties will use AIA Document E203™–2013, Building 

Information Modeling and Digital Data Exhibit, to establish the protocols for the development, use, transmission, 

and exchange of digital data.

§ 1.8 Building Information Models Use and Reliance
Any use of, or reliance on, all or a portion of a building information model without agreement to protocols 

governing the use of, and reliance on, the information contained in the model and without having those protocols set 

forth in AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, and the requisite 

AIA Document G202™–2013, Project Building Information Modeling Protocol Form, shall be at the using or 
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relying party’s sole risk and without liability to the other party and its contractors or consultants, the authors of, or 

contributors to, the building information model, and each of their agents and employees.

ARTICLE 2   OWNER
§ 2.1 General
§ 2.1.1 The Owner is the person or entity identified as such in the Agreement and is referred to throughout the 

Contract Documents as if singular in number. The Owner shall designate in writing a representative who shall have 

express authority to bind the Owner with respect to all matters requiring the Owner’s approval or authorization. 

Except as otherwise provided in Section 4.2.1, the Architect does not have such authority. The term “Owner” means 

the Owner or the Owner’s authorized representative.

§ 2.1.2 The Owner shall furnish to the Contractor, within fifteen days after receipt of a written request, information 

necessary and relevant for the Contractor to evaluate, give notice of, or enforce mechanic’s lien rights. Such 

information shall include a correct statement of the record legal title to the property on which the Project is located, 

usually referred to as the site, and the Owner’s interest therein.

§ 2.2 Evidence of the Owner’s Financial Arrangements
§ 2.2.1 Prior to commencement of the Work and upon written request by the Contractor, the Owner shall furnish to 

the Contractor reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s 

obligations under the Contract. The Contractor shall have no obligation to commence the Work until the Owner 

provides such evidence. If commencement of the Work is delayed under this Section 2.2.1, the Contract Time shall 

be extended appropriately.

§ 2.2.2 Following commencement of the Work and upon written request by the Contractor, the Owner shall furnish 

to the Contractor reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s 

obligations under the Contract only if (1) the Owner fails to make payments to the Contractor as the Contract 

Documents require; (2) the Contractor identifies in writing a reasonable concern regarding the Owner’s ability to 

make payment when due; or (3) a change in the Work materially changes the Contract Sum. If the Owner fails to 

provide such evidence, as required, within fourteen days of the Contractor’s request, the Contractor may 

immediately stop the Work and, in that event, shall notify the Owner that the Work has stopped. However, if the 

request is made because a change in the Work materially changes the Contract Sum under (3) above, the Contractor 

may immediately stop only that portion of the Work affected by the change until reasonable evidence is provided. If 

the Work is stopped under this Section 2.2.2, the Contract Time shall be extended appropriately and the Contract 

Sum shall be increased by the amount of the Contractor’s reasonable costs of shutdown, delay and start-up, plus 

interest as provided in the Contract Documents.

§ 2.2.3 After the Owner furnishes evidence of financial arrangements under this Section 2.2, the Owner shall not 

materially vary such financial arrangements without prior notice to the Contractor.

§ 2.2.4 Where the Owner has designated information furnished under this Section 2.2 as “confidential,” the 

Contractor shall keep the information confidential and shall not disclose it to any other person. However, the 

Contractor may disclose “confidential” information, after seven (7) days’ notice to the Owner, where disclosure is 

required by law, including a subpoena or other form of compulsory legal process issued by a court or governmental 

entity, or by court or arbitrator(s) order. The Contractor may also disclose “confidential” information to its 

employees, consultants, sureties, Subcontractors and their employees, Sub-subcontractors, and others who need to 

know the content of such information solely and exclusively for the Project and who agree to maintain the 

confidentiality of such information.

§ 2.3 Information and Services Required of the Owner
§ 2.3.1 Except for permits and fees that are the responsibility of the Contractor under the Contract Documents, 

including those required under Section 3.7.1, the Owner shall secure and pay for necessary approvals, easements, 

assessments and charges required for construction, use or occupancy of permanent structures or for permanent 

changes in existing facilities.

§ 2.3.2 The Owner shall retain an architect lawfully licensed to practice architecture, or an entity lawfully practicing 

architecture, in the jurisdiction where the Project is located. That person or entity is identified as the Architect in the 

Agreement and is referred to throughout the Contract Documents as if singular in number.
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§ 2.3.3 If the employment of the Architect terminates, the Owner shall employ a successor to whom the Contractor 

has no reasonable objection and whose status under the Contract Documents shall be that of the Architect.

§ 2.3.4 The Owner shall furnish surveys describing physical characteristics, legal limitations and utility locations for 

the site of the Project, and a legal description of the site. The Contractor shall be entitled to rely on the accuracy of 

information furnished by the Owner but shall exercise proper precautions relating to the safe performance of the 

Work.

§ 2.3.5 The Owner shall furnish information or services required of the Owner by the Contract Documents with 

reasonable promptness. The Owner shall also furnish any other information or services under the Owner’s control 

and relevant to the Contractor’s performance of the Work with reasonable promptness after receiving the 

Contractor’s written request for such information or services.

§ 2.3.6 Unless otherwise provided in the Contract Documents, the Owner shall furnish to the Contractor one copy of 

the Contract Documents for purposes of making reproductions pursuant to Section 1.5.2.

§ 2.4 Owner’s Right to Stop the Work
If the Contractor fails to correct Work that is not in accordance with the requirements of the Contract Documents as 

required by Section 12.2 or repeatedly fails to carry out Work in accordance with the Contract Documents, the 

Owner may issue a written order to the Contractor to stop the Work, or any portion thereof, until the cause for such 

order has been eliminated; however, the right of the Owner to stop the Work shall not give rise to a duty on the part 

of the Owner to exercise this right for the benefit of the Contractor or any other person or entity, except to the extent 

required by Section 6.1.3.

§ 2.5 Owner’s Right to Carry Out the Work
If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents and fails 

within a ten-day period after receipt of notice from the Owner to commence and continue correction of such default 

or neglect with diligence and promptness, the Owner may, without prejudice to other remedies the Owner may have, 

correct such default or neglect. Such action by the Owner and amounts charged to the Contractor are both subject to 

prior approval of the Architect and the Architect may, pursuant to Section 9.5.1, withhold or nullify a Certificate for 

Payment in whole or in part, to the extent reasonably necessary to reimburse the Owner for the reasonable cost of 

correcting such deficiencies, including Owner’s expenses and compensation for the Architect’s additional services 

made necessary by such default, neglect, or failure. If current and future payments are not sufficient to cover such 

amounts, the Contractor shall pay the difference to the Owner. If the Contractor disagrees with the actions of the 

Owner or the Architect, or the amounts claimed as costs to the Owner, the Contractor may file a Claim pursuant to 

Article 15.

ARTICLE 3   CONTRACTOR
§ 3.1 General
§ 3.1.1 The Contractor is the person or entity identified as such in the Agreement and is referred to throughout the 

Contract Documents as if singular in number. The Contractor shall be lawfully licensed, if required in the 

jurisdiction where the Project is located. The Contractor shall designate in writing a representative who shall have 

express authority to bind the Contractor with respect to all matters under this Contract. The term “Contractor” means 

the Contractor or the Contractor’s authorized representative.

§ 3.1.2 The Contractor shall perform the Work in accordance with the Contract Documents.

§ 3.1.3 The Contractor shall not be relieved of its obligations to perform the Work in accordance with the Contract 

Documents either by activities or duties of the Architect in the Architect’s administration of the Contract, or by tests, 

inspections or approvals required or performed by persons or entities other than the Contractor.

§ 3.2 Review of Contract Documents and Field Conditions by Contractor
§ 3.2.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, 

become generally familiar with local conditions under which the Work is to be performed, and correlated personal 

observations with requirements of the Contract Documents.

§ 3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each portion of the 

Work, carefully study and compare the various Contract Documents relative to that portion of the Work, as well as 
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the information furnished by the Owner pursuant to Section 2.3.4, shall take field measurements of any existing 

conditions related to that portion of the Work, and shall observe any conditions at the site affecting it. These 

obligations are for the purpose of facilitating coordination and construction by the Contractor and are not for the 

purpose of discovering errors, omissions, or inconsistencies in the Contract Documents; however, the Contractor 

shall promptly report to the Architect any errors, inconsistencies or omissions discovered by or made known to the 

Contractor as a request for information in such form as the Architect may require. It is recognized that the 

Contractor’s review is made in the Contractor’s capacity as a contractor and not as a licensed design professional, 

unless otherwise specifically provided in the Contract Documents.

§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in accordance with applicable 

laws, statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities, but the Contractor 

shall promptly report to the Architect any nonconformity discovered by or made known to the Contractor as a 

request for information in such form as the Architect may require.

§ 3.2.4 If the Contractor believes that additional cost or time is involved because of clarifications or instructions the 

Architect issues in response to the Contractor’s notices or requests for information pursuant to Sections 3.2.2 or 

3.2.3, the Contractor shall submit Claims as provided in Article 15. If the Contractor fails to perform the obligations 

of Sections 3.2.2 or 3.2.3, the Contractor shall pay such costs and damages to the Owner, subject to Section 15.1.7, 

as would have been avoided if the Contractor had performed such obligations. If the Contractor performs those 

obligations, the Contractor shall not be liable to the Owner or Architect for damages resulting from errors, 

inconsistencies or omissions in the Contract Documents, for differences between field measurements or conditions 

and the Contract Documents, or for nonconformities of the Contract Documents to applicable laws, statutes, 

ordinances, codes, rules and regulations, and lawful orders of public authorities.

§ 3.3 Supervision and Construction Procedures
§ 3.3.1 The Contractor shall supervise and direct the Work, using the Contractor’s best skill and attention. The 

Contractor shall be solely responsible for, and have control over, construction means, methods, techniques, 

sequences, and procedures, and for coordinating all portions of the Work under the Contract. If the Contract 

Documents give specific instructions concerning construction means, methods, techniques, sequences, or 

procedures, the Contractor shall evaluate the jobsite safety thereof and shall be solely responsible for the jobsite 

safety of such means, methods, techniques, sequences, or procedures. If the Contractor determines that such means, 

methods, techniques, sequences or procedures may not be safe, the Contractor shall give timely notice to the Owner 

and Architect, and shall propose alternative means, methods, techniques, sequences, or procedures. The Architect 

shall evaluate the proposed alternative solely for conformance with the design intent for the completed construction. 

Unless the Architect objects to the Contractor’s proposed alternative, the Contractor shall perform the Work using 

its alternative means, methods, techniques, sequences, or procedures. 

§ 3.3.2 The Contractor shall be responsible to the Owner for acts and omissions of the Contractor’s employees, 

Subcontractors and their agents and employees, and other persons or entities performing portions of the Work for, or 

on behalf of, the Contractor or any of its Subcontractors.

§ 3.3.3 The Contractor shall be responsible for inspection of portions of Work already performed to determine that 

such portions are in proper condition to receive subsequent Work.

§ 3.4 Labor and Materials
§ 3.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor, 

materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other 

facilities and services necessary for proper execution and completion of the Work, whether temporary or permanent 

and whether or not incorporated or to be incorporated in the Work.

§ 3.4.2 Except in the case of minor changes in the Work approved by the Architect in accordance with 

Section 3.12.8 or ordered by the Architect in accordance with Section 7.4, the Contractor may make substitutions 

only with the consent of the Owner, after evaluation by the Architect and in accordance with a Change Order or 

Construction Change Directive.

§ 3.4.3 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other 

persons carrying out the Work. The Contractor shall not permit employment of unfit persons or persons not properly 

skilled in tasks assigned to them.
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§ 3.5 Warranty
§ 3.5.1 The Contractor warrants to the Owner and Architect that materials and equipment furnished under the 

Contract will be of good quality and new unless the Contract Documents require or permit otherwise. The 

Contractor further warrants that the Work will conform to the requirements of the Contract Documents and will be 

free from defects, except for those inherent in the quality of the Work the Contract Documents require or permit. 

Work, materials, or equipment not conforming to these requirements may be considered defective. The Contractor’s 

warranty excludes remedy for damage or defect caused by abuse, alterations to the Work not executed by the 

Contractor, improper or insufficient maintenance, improper operation, or normal wear and tear and normal usage. If 

required by the Architect, the Contractor shall furnish satisfactory evidence as to the kind and quality of materials 

and equipment.

§ 3.5.2 All material, equipment, or other special warranties required by the Contract Documents shall be issued in 

the name of the Owner, or shall be transferable to the Owner, and shall commence in accordance with Section 9.8.4.

§ 3.6 Taxes
The Contractor shall pay sales, consumer, use and similar taxes for the Work provided by the Contractor that are 

legally enacted when bids are received or negotiations concluded, whether or not yet effective or merely scheduled 

to go into effect.

§ 3.7 Permits, Fees, Notices and Compliance with Laws
§ 3.7.1 Unless otherwise provided in the Contract Documents, the Contractor shall secure and pay for the building 

permit as well as for other permits, fees, licenses, and inspections by government agencies necessary for proper 

execution and completion of the Work that are customarily secured after execution of the Contract and legally 

required at the time bids are received or negotiations concluded.

§ 3.7.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes, 

rules and regulations, and lawful orders of public authorities applicable to performance of the Work.

§ 3.7.3 If the Contractor performs Work knowing it to be contrary to applicable laws, statutes, ordinances, codes, 

rules and regulations, or lawful orders of public authorities, the Contractor shall assume appropriate responsibility 

for such Work and shall bear the costs attributable to correction.

§ 3.7.4 Concealed or Unknown Conditions
If the Contractor encounters conditions at the site that are (1) subsurface or otherwise concealed physical conditions 

that differ materially from those indicated in the Contract Documents or (2) unknown physical conditions of an 

unusual nature that differ materially from those ordinarily found to exist and generally recognized as inherent in 

construction activities of the character provided for in the Contract Documents, the Contractor shall promptly 

provide notice to the Owner and the Architect before conditions are disturbed and in no event later than 14 days 

after first observance of the conditions. The Architect will promptly investigate such conditions and, if the Architect 

determines that they differ materially and cause an increase or decrease in the Contractor’s cost of, or time required 

for, performance of any part of the Work, will recommend that an equitable adjustment be made in the Contract Sum 

or Contract Time, or both. If the Architect determines that the conditions at the site are not materially different from 

those indicated in the Contract Documents and that no change in the terms of the Contract is justified, the Architect 

shall promptly notify the Owner and Contractor, stating the reasons. If either party disputes the Architect’s 

determination or recommendation, that party may submit a Claim as provided in Article 15.

§ 3.7.5 If, in the course of the Work, the Contractor encounters human remains or recognizes the existence of burial 

markers, archaeological sites or wetlands not indicated in the Contract Documents, the Contractor shall immediately 

suspend any operations that would affect them and shall notify the Owner and Architect. Upon receipt of such 

notice, the Owner shall promptly take any action necessary to obtain governmental authorization required to resume 

the operations. The Contractor shall continue to suspend such operations until otherwise instructed by the Owner but 

shall continue with all other operations that do not affect those remains or features. Requests for adjustments in the 

Contract Sum and Contract Time arising from the existence of such remains or features may be made as provided in 

Article 15.



AIA Document A201® – 2017. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997, 2007 and 2017 by 

The American Institute of Architects. All rights reserved. The “American Institute of Architects,” “AIA,” the AIA Logo, "A201," and “AIA 

Contract Documents” are registered trademarks and may not be used without permission. This draft was produced by AIA software at 11:25:29 

ET on 11/24/2021 under Order No.9915287398 which expires on 04/30/2022, is not for resale, is licensed for one-time use only, and may only 

be used in accordance with the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail copyright@aia.org.

User Notes: (1347696226)

16

§ 3.8 Allowances
§ 3.8.1 The Contractor shall include in the Contract Sum all allowances stated in the Contract Documents. Items 

covered by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct, 

but the Contractor shall not be required to employ persons or entities to whom the Contractor has reasonable 

objection.

§ 3.8.2 Unless otherwise provided in the Contract Documents,

.1 allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and 

all required taxes, less applicable trade discounts;

.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, overhead, profit, 

and other expenses contemplated for stated allowance amounts shall be included in the Contract Sum 

but not in the allowances; and

.3 whenever costs are more than or less than allowances, the Contract Sum shall be adjusted accordingly 

by Change Order. The amount of the Change Order shall reflect (1) the difference between actual 

costs and the allowances under Section 3.8.2.1 and (2) changes in Contractor’s costs under 

Section 3.8.2.2.

§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with reasonable promptness.

§ 3.9 Superintendent
§ 3.9.1 The Contractor shall employ a competent superintendent and necessary assistants who shall be in attendance 

at the Project site during performance of the Work. The superintendent shall represent the Contractor, and 

communications given to the superintendent shall be as binding as if given to the Contractor.

§ 3.9.2 The Contractor, as soon as practicable after award of the Contract, shall notify the Owner and Architect of 

the name and qualifications of a proposed superintendent. Within 14 days of receipt of the information, the Architect 

may notify the Contractor, stating whether the Owner or the Architect (1) has reasonable objection to the proposed 

superintendent or (2) requires additional time for review. Failure of the Architect to provide notice within the 14-day 

period shall constitute notice of no reasonable objection.

§ 3.9.3 The Contractor shall not employ a proposed superintendent to whom the Owner or Architect has made 

reasonable and timely objection. The Contractor shall not change the superintendent without the Owner’s consent, 

which shall not unreasonably be withheld or delayed.

§ 3.10 Contractor’s Construction and Submittal Schedules
§ 3.10.1 The Contractor, promptly after being awarded the Contract, shall submit for the Owner’s and Architect’s 

information a Contractor’s construction schedule for the Work. The schedule shall contain detail appropriate for the 

Project, including (1) the date of commencement of the Work, interim schedule milestone dates, and the date of 

Substantial Completion; (2) an apportionment of the Work by construction activity; and (3) the time required for 

completion of each portion of the Work. The schedule shall provide for the orderly progression of the Work to 

completion and shall not exceed time limits current under the Contract Documents. The schedule shall be revised at 

appropriate intervals as required by the conditions of the Work and Project.

§ 3.10.2 The Contractor, promptly after being awarded the Contract and thereafter as necessary to maintain a current 

submittal schedule, shall submit a submittal schedule for the Architect’s approval. The Architect’s approval shall not 

be unreasonably delayed or withheld. The submittal schedule shall (1) be coordinated with the Contractor’s 

construction schedule, and (2) allow the Architect reasonable time to review submittals. If the Contractor fails to 

submit a submittal schedule, or fails to provide submittals in accordance with the approved submittal schedule, the 

Contractor shall not be entitled to any increase in Contract Sum or extension of Contract Time based on the time 

required for review of submittals.

§ 3.10.3 The Contractor shall perform the Work in general accordance with the most recent schedules submitted to 

the Owner and Architect.

§ 3.11 Documents and Samples at the Site
The Contractor shall make available, at the Project site, the Contract Documents, including Change Orders, 

Construction Change Directives, and other Modifications, in good order and marked currently to indicate field 

changes and selections made during construction, and the approved Shop Drawings, Product Data, Samples, and 
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similar required submittals. These shall be in electronic form or paper copy, available to the Architect and Owner, 

and delivered to the Architect for submittal to the Owner upon completion of the Work as a record of the Work as 

constructed.

§ 3.12 Shop Drawings, Product Data and Samples
§ 3.12.1 Shop Drawings are drawings, diagrams, schedules, and other data specially prepared for the Work by the 

Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier, or distributor to illustrate some portion of 

the Work.

§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams, 

and other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work.

§ 3.12.3 Samples are physical examples that illustrate materials, equipment, or workmanship, and establish standards 

by which the Work will be judged.

§ 3.12.4 Shop Drawings, Product Data, Samples, and similar submittals are not Contract Documents. Their purpose 

is to demonstrate how the Contractor proposes to conform to the information given and the design concept expressed 

in the Contract Documents for those portions of the Work for which the Contract Documents require submittals. 

Review by the Architect is subject to the limitations of Section 4.2.7. Informational submittals upon which the 

Architect is not expected to take responsive action may be so identified in the Contract Documents. Submittals that 

are not required by the Contract Documents may be returned by the Architect without action.

§ 3.12.5 The Contractor shall review for compliance with the Contract Documents, approve, and submit to the 

Architect, Shop Drawings, Product Data, Samples, and similar submittals required by the Contract Documents, in 

accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal 

schedule, with reasonable promptness and in such sequence as to cause no delay in the Work or in the activities of 

the Owner or of Separate Contractors.

§ 3.12.6 By submitting Shop Drawings, Product Data, Samples, and similar submittals, the Contractor represents to 

the Owner and Architect that the Contractor has (1) reviewed and approved them, (2) determined and verified 

materials, field measurements and field construction criteria related thereto, or will do so, and (3) checked and 

coordinated the information contained within such submittals with the requirements of the Work and of the Contract 

Documents.

§ 3.12.7 The Contractor shall perform no portion of the Work for which the Contract Documents require submittal 

and review of Shop Drawings, Product Data, Samples, or similar submittals, until the respective submittal has been 

approved by the Architect.

§ 3.12.8 The Work shall be in accordance with approved submittals except that the Contractor shall not be relieved 

of responsibility for deviations from the requirements of the Contract Documents by the Architect’s approval of 

Shop Drawings, Product Data, Samples, or similar submittals, unless the Contractor has specifically notified the 

Architect of such deviation at the time of submittal and (1) the Architect has given written approval to the specific 

deviation as a minor change in the Work, or (2) a Change Order or Construction Change Directive has been issued 

authorizing the deviation. The Contractor shall not be relieved of responsibility for errors or omissions in Shop 

Drawings, Product Data, Samples, or similar submittals, by the Architect’s approval thereof.

§ 3.12.9 The Contractor shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data, 

Samples, or similar submittals, to revisions other than those requested by the Architect on previous submittals. In the 

absence of such notice, the Architect’s approval of a resubmission shall not apply to such revisions.

§ 3.12.10 The Contractor shall not be required to provide professional services that constitute the practice of 

architecture or engineering unless such services are specifically required by the Contract Documents for a portion of 

the Work or unless the Contractor needs to provide such services in order to carry out the Contractor’s 

responsibilities for construction means, methods, techniques, sequences, and procedures. The Contractor shall not be 

required to provide professional services in violation of applicable law.

§ 3.12.10.1 If professional design services or certifications by a design professional related to systems, materials, or 

equipment are specifically required of the Contractor by the Contract Documents, the Owner and the Architect will 
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specify all performance and design criteria that such services must satisfy. The Contractor shall be entitled to rely 

upon the adequacy and accuracy of the performance and design criteria provided in the Contract Documents. The 

Contractor shall cause such services or certifications to be provided by an appropriately licensed design 

professional, whose signature and seal shall appear on all drawings, calculations, specifications, certifications, Shop 

Drawings, and other submittals prepared by such professional. Shop Drawings, and other submittals related to the 

Work, designed or certified by such professional, if prepared by others, shall bear such professional’s written 

approval when submitted to the Architect. The Owner and the Architect shall be entitled to rely upon the adequacy 

and accuracy of the services, certifications, and approvals performed or provided by such design professionals, 

provided the Owner and Architect have specified to the Contractor the performance and design criteria that such 

services must satisfy. Pursuant to this Section 3.12.10, the Architect will review and approve or take other 

appropriate action on submittals only for the limited purpose of checking for conformance with information given 

and the design concept expressed in the Contract Documents.

§ 3.12.10.2 If the Contract Documents require the Contractor’s design professional to certify that the Work has been 

performed in accordance with the design criteria, the Contractor shall furnish such certifications to the Architect at 

the time and in the form specified by the Architect.

§ 3.13 Use of Site
The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes, ordinances, codes, 

rules and regulations, lawful orders of public authorities, and the Contract Documents and shall not unreasonably 

encumber the site with materials or equipment.

§ 3.14 Cutting and Patching
§ 3.14.1 The Contractor shall be responsible for cutting, fitting, or patching required to complete the Work or to 

make its parts fit together properly. All areas requiring cutting, fitting, or patching shall be restored to the condition 

existing prior to the cutting, fitting, or patching, unless otherwise required by the Contract Documents.

§ 3.14.2 The Contractor shall not damage or endanger a portion of the Work or fully or partially completed 

construction of the Owner or Separate Contractors by cutting, patching, or otherwise altering such construction, or 

by excavation. The Contractor shall not cut or otherwise alter construction by the Owner or a Separate Contractor 

except with written consent of the Owner and of the Separate Contractor. Consent shall not be unreasonably 

withheld. The Contractor shall not unreasonably withhold, from the Owner or a Separate Contractor, its consent to 

cutting or otherwise altering the Work.

§ 3.15 Cleaning Up
§ 3.15.1 The Contractor shall keep the premises and surrounding area free from accumulation of waste materials and 

rubbish caused by operations under the Contract. At completion of the Work, the Contractor shall remove waste 

materials, rubbish, the Contractor’s tools, construction equipment, machinery, and surplus materials from and about 

the Project.

§ 3.15.2 If the Contractor fails to clean up as provided in the Contract Documents, the Owner may do so and the 

Owner shall be entitled to reimbursement from the Contractor.

§ 3.16 Access to Work
The Contractor shall provide the Owner and Architect with access to the Work in preparation and progress wherever 

located.

§ 3.17 Royalties, Patents and Copyrights
The Contractor shall pay all royalties and license fees. The Contractor shall defend suits or claims for infringement 

of copyrights and patent rights and shall hold the Owner and Architect harmless from loss on account thereof, but 

shall not be responsible for defense or loss when a particular design, process, or product of a particular manufacturer 

or manufacturers is required by the Contract Documents, or where the copyright violations are contained in 

Drawings, Specifications, or other documents prepared by the Owner or Architect. However, if an infringement of a 

copyright or patent is discovered by, or made known to, the Contractor, the Contractor shall be responsible for the 

loss unless the information is promptly furnished to the Architect.
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§ 3.18 Indemnification
§ 3.18.1 To the fullest extent permitted by law, the Contractor shall indemnify and hold harmless the Owner, 

Architect, Architect’s consultants, and agents and employees of any of them from and against claims, damages, 

losses, and expenses, including but not limited to attorneys’ fees, arising out of or resulting from performance of the 

Work, provided that such claim, damage, loss, or expense is attributable to bodily injury, sickness, disease or death, 

or to injury to or destruction of tangible property (other than the Work itself), but only to the extent caused by the 

negligent acts or omissions of the Contractor, a Subcontractor, anyone directly or indirectly employed by them, or 

anyone for whose acts they may be liable, regardless of whether or not such claim, damage, loss, or expense is 

caused in part by a party indemnified hereunder. Such obligation shall not be construed to negate, abridge, or reduce 

other rights or obligations of indemnity that would otherwise exist as to a party or person described in this 

Section 3.18.

§ 3.18.2 In claims against any person or entity indemnified under this Section 3.18 by an employee of the 

Contractor, a Subcontractor, anyone directly or indirectly employed by them, or anyone for whose acts they may be 

liable, the indemnification obligation under Section 3.18.1 shall not be limited by a limitation on amount or type of 

damages, compensation, or benefits payable by or for the Contractor or a Subcontractor under workers’ 

compensation acts, disability benefit acts, or other employee benefit acts.

ARTICLE 4   ARCHITECT
§ 4.1 General
§ 4.1.1 The Architect is the person or entity retained by the Owner pursuant to Section 2.3.2 and identified as such in 

the Agreement.

§ 4.1.2 Duties, responsibilities, and limitations of authority of the Architect as set forth in the Contract Documents 

shall not be restricted, modified, or extended without written consent of the Owner, Contractor, and Architect. 

Consent shall not be unreasonably withheld.

§ 4.2 Administration of the Contract
§ 4.2.1 The Architect will provide administration of the Contract as described in the Contract Documents and will be 

an Owner’s representative during construction until the date the Architect issues the final Certificate for Payment. 

The Architect will have authority to act on behalf of the Owner only to the extent provided in the Contract 

Documents.

§ 4.2.2 The Architect will visit the site at intervals appropriate to the stage of construction, or as otherwise agreed 

with the Owner, to become generally familiar with the progress and quality of the portion of the Work completed, 

and to determine in general if the Work observed is being performed in a manner indicating that the Work, when 

fully completed, will be in accordance with the Contract Documents. However, the Architect will not be required to 

make exhaustive or continuous on-site inspections to check the quality or quantity of the Work. The Architect will 

not have control over, charge of, or responsibility for the construction means, methods, techniques, sequences or 

procedures, or for the safety precautions and programs in connection with the Work, since these are solely the 

Contractor’s rights and responsibilities under the Contract Documents.

§ 4.2.3 On the basis of the site visits, the Architect will keep the Owner reasonably informed about the progress and 

quality of the portion of the Work completed, and promptly report to the Owner (1) known deviations from the 

Contract Documents, (2) known deviations from the most recent construction schedule submitted by the Contractor, 

and (3) defects and deficiencies observed in the Work. The Architect will not be responsible for the Contractor’s 

failure to perform the Work in accordance with the requirements of the Contract Documents. The Architect will not 

have control over or charge of, and will not be responsible for acts or omissions of, the Contractor, Subcontractors, 

or their agents or employees, or any other persons or entities performing portions of the Work.

§ 4.2.4 Communications 
The Owner and Contractor shall include the Architect in all communications that relate to or affect the Architect’s 

services or professional responsibilities. The Owner shall promptly notify the Architect of the substance of any 

direct communications between the Owner and the Contractor otherwise relating to the Project. Communications by 

and with the Architect’s consultants shall be through the Architect. Communications by and with Subcontractors and 

suppliers shall be through the Contractor. Communications by and with Separate Contractors shall be through the 

Owner. The Contract Documents may specify other communication protocols.
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§ 4.2.5 Based on the Architect’s evaluations of the Contractor’s Applications for Payment, the Architect will review 

and certify the amounts due the Contractor and will issue Certificates for Payment in such amounts.

§ 4.2.6 The Architect has authority to reject Work that does not conform to the Contract Documents. Whenever the 

Architect considers it necessary or advisable, the Architect will have authority to require inspection or testing of the 

Work in accordance with Sections 13.4.2 and 13.4.3, whether or not the Work is fabricated, installed or completed. 

However, neither this authority of the Architect nor a decision made in good faith either to exercise or not to 

exercise such authority shall give rise to a duty or responsibility of the Architect to the Contractor, Subcontractors, 

suppliers, their agents or employees, or other persons or entities performing portions of the Work.

§ 4.2.7 The Architect will review and approve, or take other appropriate action upon, the Contractor’s submittals 

such as Shop Drawings, Product Data, and Samples, but only for the limited purpose of checking for conformance 

with information given and the design concept expressed in the Contract Documents. The Architect’s action will be 

taken in accordance with the submittal schedule approved by the Architect or, in the absence of an approved 

submittal schedule, with reasonable promptness while allowing sufficient time in the Architect’s professional 

judgment to permit adequate review. Review of such submittals is not conducted for the purpose of determining the 

accuracy and completeness of other details such as dimensions and quantities, or for substantiating instructions for 

installation or performance of equipment or systems, all of which remain the responsibility of the Contractor as 

required by the Contract Documents. The Architect’s review of the Contractor’s submittals shall not relieve the 

Contractor of the obligations under Sections 3.3, 3.5, and 3.12. The Architect’s review shall not constitute approval 

of safety precautions or of any construction means, methods, techniques, sequences, or procedures. The Architect’s 

approval of a specific item shall not indicate approval of an assembly of which the item is a component.

§ 4.2.8 The Architect will prepare Change Orders and Construction Change Directives, and may order minor 

changes in the Work as provided in Section 7.4. The Architect will investigate and make determinations and 

recommendations regarding concealed and unknown conditions as provided in Section 3.7.4.

§ 4.2.9 The Architect will conduct inspections to determine the date or dates of Substantial Completion and the date 

of final completion; issue Certificates of Substantial Completion pursuant to Section 9.8; receive and forward to the 

Owner, for the Owner’s review and records, written warranties and related documents required by the Contract and 

assembled by the Contractor pursuant to Section 9.10; and issue a final Certificate for Payment pursuant to 

Section 9.10.

§ 4.2.10 If the Owner and Architect agree, the Architect will provide one or more Project representatives to assist in 

carrying out the Architect’s responsibilities at the site. The Owner shall notify the Contractor of any change in the 

duties, responsibilities and limitations of authority of the Project representatives.

§ 4.2.11 The Architect will interpret and decide matters concerning performance under, and requirements of, the 

Contract Documents on written request of either the Owner or Contractor. The Architect’s response to such requests 

will be made in writing within any time limits agreed upon or otherwise with reasonable promptness.

§ 4.2.12 Interpretations and decisions of the Architect will be consistent with the intent of, and reasonably inferable 

from, the Contract Documents and will be in writing or in the form of drawings. When making such interpretations 

and decisions, the Architect will endeavor to secure faithful performance by both Owner and Contractor, will not 

show partiality to either, and will not be liable for results of interpretations or decisions rendered in good faith.

§ 4.2.13 The Architect’s decisions on matters relating to aesthetic effect will be final if consistent with the intent 

expressed in the Contract Documents.

§ 4.2.14 The Architect will review and respond to requests for information about the Contract Documents. The 

Architect’s response to such requests will be made in writing within any time limits agreed upon or otherwise with 

reasonable promptness. If appropriate, the Architect will prepare and issue supplemental Drawings and 

Specifications in response to the requests for information.

ARTICLE 5   SUBCONTRACTORS
§ 5.1 Definitions
§ 5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform a portion of 

the Work at the site. The term “Subcontractor” is referred to throughout the Contract Documents as if singular in 
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number and means a Subcontractor or an authorized representative of the Subcontractor. The term “Subcontractor” 

does not include a Separate Contractor or the subcontractors of a Separate Contractor.

§ 5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to 

perform a portion of the Work at the site. The term “Sub-subcontractor” is referred to throughout the Contract 

Documents as if singular in number and means a Sub-subcontractor or an authorized representative of the Sub-

subcontractor.

§ 5.2 Award of Subcontracts and Other Contracts for Portions of the Work
§ 5.2.1 Unless otherwise stated in the Contract Documents, the Contractor, as soon as practicable after award of the 

Contract, shall notify the Owner and Architect of the persons or entities proposed for each principal portion of the 

Work, including those who are to furnish materials or equipment fabricated to a special design. Within 14 days of 

receipt of the information, the Architect may notify the Contractor whether the Owner or the Architect (1) has 

reasonable objection to any such proposed person or entity or (2) requires additional time for review. Failure of the 

Architect to provide notice within the 14-day period shall constitute notice of no reasonable objection.

§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Architect has made 

reasonable and timely objection. The Contractor shall not be required to contract with anyone to whom the 

Contractor has made reasonable objection.

§ 5.2.3 If the Owner or Architect has reasonable objection to a person or entity proposed by the Contractor, the 

Contractor shall propose another to whom the Owner or Architect has no reasonable objection. If the proposed but 

rejected Subcontractor was reasonably capable of performing the Work, the Contract Sum and Contract Time shall 

be increased or decreased by the difference, if any, occasioned by such change, and an appropriate Change Order 

shall be issued before commencement of the substitute Subcontractor’s Work. However, no increase in the Contract 

Sum or Contract Time shall be allowed for such change unless the Contractor has acted promptly and responsively 

in submitting names as required.

§ 5.2.4 The Contractor shall not substitute a Subcontractor, person, or entity for one previously selected if the Owner 

or Architect makes reasonable objection to such substitution.

§ 5.3 Subcontractual Relations
By appropriate written agreement, the Contractor shall require each Subcontractor, to the extent of the Work to be 

performed by the Subcontractor, to be bound to the Contractor by terms of the Contract Documents, and to assume 

toward the Contractor all the obligations and responsibilities, including the responsibility for safety of the 

Subcontractor’s Work that the Contractor, by these Contract Documents, assumes toward the Owner and Architect. 

Each subcontract agreement shall preserve and protect the rights of the Owner and Architect under the Contract 

Documents with respect to the Work to be performed by the Subcontractor so that subcontracting thereof will not 

prejudice such rights, and shall allow to the Subcontractor, unless specifically provided otherwise in the subcontract 

agreement, the benefit of all rights, remedies, and redress against the Contractor that the Contractor, by the Contract 

Documents, has against the Owner. Where appropriate, the Contractor shall require each Subcontractor to enter into 

similar agreements with Sub-subcontractors. The Contractor shall make available to each proposed Subcontractor, 

prior to the execution of the subcontract agreement, copies of the Contract Documents to which the Subcontractor 

will be bound, and, upon written request of the Subcontractor, identify to the Subcontractor terms and conditions of 

the proposed subcontract agreement that may be at variance with the Contract Documents. Subcontractors will 

similarly make copies of applicable portions of such documents available to their respective proposed Sub-

subcontractors.

§ 5.4 Contingent Assignment of Subcontracts
§ 5.4.1 Each subcontract agreement for a portion of the Work is assigned by the Contractor to the Owner, provided 

that

.1 assignment is effective only after termination of the Contract by the Owner for cause pursuant to 

Section 14.2 and only for those subcontract agreements that the Owner accepts by notifying the 

Subcontractor and Contractor; and

.2 assignment is subject to the prior rights of the surety, if any, obligated under bond relating to the 

Contract.
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When the Owner accepts the assignment of a subcontract agreement, the Owner assumes the Contractor’s rights and 

obligations under the subcontract.

§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 days, the Subcontractor’s 

compensation shall be equitably adjusted for increases in cost resulting from the suspension.

§ 5.4.3 Upon assignment to the Owner under this Section 5.4, the Owner may further assign the subcontract to a 

successor contractor or other entity. If the Owner assigns the subcontract to a successor contractor or other entity, 

the Owner shall nevertheless remain legally responsible for all of the successor contractor’s obligations under the 

subcontract.

ARTICLE 6   CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS
§ 6.1 Owner’s Right to Perform Construction and to Award Separate Contracts
§ 6.1.1 The term “Separate Contractor(s)” shall mean other contractors retained by the Owner under separate 

agreements. The Owner reserves the right to perform construction or operations related to the Project with the 

Owner’s own forces, and with Separate Contractors retained under Conditions of the Contract substantially similar 

to those of this Contract, including those provisions of the Conditions of the Contract related to insurance and 

waiver of subrogation.

§ 6.1.2 When separate contracts are awarded for different portions of the Project or other construction or operations 

on the site, the term “Contractor” in the Contract Documents in each case shall mean the Contractor who executes 

each separate Owner-Contractor Agreement.

§ 6.1.3 The Owner shall provide for coordination of the activities of the Owner’s own forces and of each Separate 

Contractor with the Work of the Contractor, who shall cooperate with them. The Contractor shall participate with 

any Separate Contractors and the Owner in reviewing their construction schedules. The Contractor shall make any 

revisions to its construction schedule deemed necessary after a joint review and mutual agreement. The construction 

schedules shall then constitute the schedules to be used by the Contractor, Separate Contractors, and the Owner until 

subsequently revised.

§ 6.1.4 Unless otherwise provided in the Contract Documents, when the Owner performs construction or operations 

related to the Project with the Owner’s own forces or with Separate Contractors, the Owner or its Separate 

Contractors shall have the same obligations and rights that the Contractor has under the Conditions of the Contract, 

including, without excluding others, those stated in Article 3, this Article 6, and Articles 10, 11, and 12.

§ 6.2 Mutual Responsibility
§ 6.2.1 The Contractor shall afford the Owner and Separate Contractors reasonable opportunity for introduction and 

storage of their materials and equipment and performance of their activities, and shall connect and coordinate the 

Contractor’s construction and operations with theirs as required by the Contract Documents.

§ 6.2.2 If part of the Contractor’s Work depends for proper execution or results upon construction or operations by 

the Owner or a Separate Contractor, the Contractor shall, prior to proceeding with that portion of the Work, 

promptly notify the Architect of apparent discrepancies or defects in the construction or operations by the Owner or 

Separate Contractor that would render it unsuitable for proper execution and results of the Contractor’s Work. 

Failure of the Contractor to notify the Architect of apparent discrepancies or defects prior to proceeding with the 

Work shall constitute an acknowledgment that the Owner’s or Separate Contractor’s completed or partially 

completed construction is fit and proper to receive the Contractor’s Work. The Contractor shall not be responsible 

for discrepancies or defects in the construction or operations by the Owner or Separate Contractor that are not 

apparent.

§ 6.2.3 The Contractor shall reimburse the Owner for costs the Owner incurs that are payable to a Separate 

Contractor because of the Contractor’s delays, improperly timed activities or defective construction. The Owner 

shall be responsible to the Contractor for costs the Contractor incurs because of a Separate Contractor’s delays, 

improperly timed activities, damage to the Work or defective construction.

§ 6.2.4 The Contractor shall promptly remedy damage that the Contractor wrongfully causes to completed or 

partially completed construction or to property of the Owner or Separate Contractor as provided in Section 10.2.5.
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§ 6.2.5 The Owner and each Separate Contractor shall have the same responsibilities for cutting and patching as are 

described for the Contractor in Section 3.14.

§ 6.3 Owner’s Right to Clean Up
If a dispute arises among the Contractor, Separate Contractors, and the Owner as to the responsibility under their 

respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the 

Owner may clean up and the Architect will allocate the cost among those responsible.

ARTICLE 7   CHANGES IN THE WORK
§ 7.1 General
§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the 

Contract, by Change Order, Construction Change Directive or order for a minor change in the Work, subject to the 

limitations stated in this Article 7 and elsewhere in the Contract Documents.

§ 7.1.2 A Change Order shall be based upon agreement among the Owner, Contractor, and Architect. A 

Construction Change Directive requires agreement by the Owner and Architect and may or may not be agreed to by 

the Contractor. An order for a minor change in the Work may be issued by the Architect alone.

§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documents. The 

Contractor shall proceed promptly with changes in the Work, unless otherwise provided in the Change Order, 

Construction Change Directive, or order for a minor change in the Work.

§ 7.2 Change Orders
§ 7.2.1 A Change Order is a written instrument prepared by the Architect and signed by the Owner, Contractor, and 

Architect stating their agreement upon all of the following:

.1 The change in the Work;

.2 The amount of the adjustment, if any, in the Contract Sum; and

.3 The extent of the adjustment, if any, in the Contract Time.

§ 7.3 Construction Change Directives
§ 7.3.1 A Construction Change Directive is a written order prepared by the Architect and signed by the Owner and 

Architect, directing a change in the Work prior to agreement on adjustment, if any, in the Contract Sum or Contract 

Time, or both. The Owner may by Construction Change Directive, without invalidating the Contract, order changes 

in the Work within the general scope of the Contract consisting of additions, deletions, or other revisions, the 

Contract Sum and Contract Time being adjusted accordingly.

§ 7.3.2 A Construction Change Directive shall be used in the absence of total agreement on the terms of a Change 

Order.

§ 7.3.3 If the Construction Change Directive provides for an adjustment to the Contract Sum, the adjustment shall be 

based on one of the following methods:

.1 Mutual acceptance of a lump sum properly itemized and supported by sufficient substantiating data to 

permit evaluation;

.2 Unit prices stated in the Contract Documents or subsequently agreed upon;

.3 Cost to be determined in a manner agreed upon by the parties and a mutually acceptable fixed or 

percentage fee; or

.4 As provided in Section 7.3.4.

§ 7.3.4 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract 

Sum, the Architect shall determine the adjustment on the basis of reasonable expenditures and savings of those 

performing the Work attributable to the change, including, in case of an increase in the Contract Sum, an amount for 

overhead and profit as set forth in the Agreement, or if no such amount is set forth in the Agreement, a reasonable 

amount. In such case, and also under Section 7.3.3.3, the Contractor shall keep and present, in such form as the 

Architect may prescribe, an itemized accounting together with appropriate supporting data. Unless otherwise 

provided in the Contract Documents, costs for the purposes of this Section 7.3.4 shall be limited to the following:

.1 Costs of labor, including applicable payroll taxes, fringe benefits required by agreement or custom, 

workers’ compensation insurance, and other employee costs approved by the Architect;
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.2 Costs of materials, supplies, and equipment, including cost of transportation, whether incorporated or 

consumed;

.3 Rental costs of machinery and equipment, exclusive of hand tools, whether rented from the 

Contractor or others;

.4 Costs of premiums for all bonds and insurance, permit fees, and sales, use, or similar taxes, directly 

related to the change; and

.5 Costs of supervision and field office personnel directly attributable to the change.

§ 7.3.5 If the Contractor disagrees with the adjustment in the Contract Time, the Contractor may make a Claim in 

accordance with applicable provisions of Article 15.

§ 7.3.6 Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with the change in 

the Work involved and advise the Architect of the Contractor’s agreement or disagreement with the method, if any, 

provided in the Construction Change Directive for determining the proposed adjustment in the Contract Sum or 

Contract Time.

§ 7.3.7 A Construction Change Directive signed by the Contractor indicates the Contractor’s agreement therewith, 

including adjustment in Contract Sum and Contract Time or the method for determining them. Such agreement shall 

be effective immediately and shall be recorded as a Change Order.

§ 7.3.8 The amount of credit to be allowed by the Contractor to the Owner for a deletion or change that results in a 

net decrease in the Contract Sum shall be actual net cost as confirmed by the Architect. When both additions and 

credits covering related Work or substitutions are involved in a change, the allowance for overhead and profit shall 

be figured on the basis of net increase, if any, with respect to that change.

§ 7.3.9 Pending final determination of the total cost of a Construction Change Directive to the Owner, the Contractor 

may request payment for Work completed under the Construction Change Directive in Applications for Payment. 

The Architect will make an interim determination for purposes of monthly certification for payment for those costs 

and certify for payment the amount that the Architect determines, in the Architect’s professional judgment, to be 

reasonably justified. The Architect’s interim determination of cost shall adjust the Contract Sum on the same basis 

as a Change Order, subject to the right of either party to disagree and assert a Claim in accordance with Article 15.

§ 7.3.10 When the Owner and Contractor agree with a determination made by the Architect concerning the 

adjustments in the Contract Sum and Contract Time, or otherwise reach agreement upon the adjustments, such 

agreement shall be effective immediately and the Architect will prepare a Change Order. Change Orders may be 

issued for all or any part of a Construction Change Directive.

§ 7.4 Minor Changes in the Work
The Architect may order minor changes in the Work that are consistent with the intent of the Contract Documents 

and do not involve an adjustment in the Contract Sum or an extension of the Contract Time. The Architect’s order 

for minor changes shall be in writing. If the Contractor believes that the proposed minor change in the Work will 

affect the Contract Sum or Contract Time, the Contractor shall notify the Architect and shall not proceed to 

implement the change in the Work. If the Contractor performs the Work set forth in the Architect’s order for a minor 

change without prior notice to the Architect that such change will affect the Contract Sum or Contract Time, the 

Contractor waives any adjustment to the Contract Sum or extension of the Contract Time.

ARTICLE 8   TIME
§ 8.1 Definitions
§ 8.1.1 Unless otherwise provided, Contract Time is the period of time, including authorized adjustments, allotted in 

the Contract Documents for Substantial Completion of the Work.

§ 8.1.2 The date of commencement of the Work is the date established in the Agreement.

§ 8.1.3 The date of Substantial Completion is the date certified by the Architect in accordance with Section 9.8.

§ 8.1.4 The term “day” as used in the Contract Documents shall mean calendar day unless otherwise specifically 

defined.
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§ 8.2 Progress and Completion
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the 

Agreement, the Contractor confirms that the Contract Time is a reasonable period for performing the Work.

§ 8.2.2 The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, commence 

the Work prior to the effective date of insurance required to be furnished by the Contractor and Owner.

§ 8.2.3 The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial Completion 

within the Contract Time.

§ 8.3 Delays and Extensions of Time
§ 8.3.1 If the Contractor is delayed at any time in the commencement or progress of the Work by (1) an act or 

neglect of the Owner or Architect, of an employee of either, or of a Separate Contractor; (2) by changes ordered in 

the Work; (3) by labor disputes, fire, unusual delay in deliveries, unavoidable casualties, adverse weather conditions 

documented in accordance with Section 15.1.6.2, or other causes beyond the Contractor’s control; (4) by delay 

authorized by the Owner pending mediation and binding dispute resolution; or (5) by other causes that the 

Contractor asserts, and the Architect determines, justify delay, then the Contract Time shall be extended for such 

reasonable time as the Architect may determine.

§ 8.3.2 Claims relating to time shall be made in accordance with applicable provisions of Article 15.

§ 8.3.3 This Section 8.3 does not preclude recovery of damages for delay by either party under other provisions of 

the Contract Documents.

ARTICLE 9   PAYMENTS AND COMPLETION
§ 9.1 Contract Sum
§ 9.1.1 The Contract Sum is stated in the Agreement and, including authorized adjustments, is the total amount 

payable by the Owner to the Contractor for performance of the Work under the Contract Documents.

§ 9.1.2 If unit prices are stated in the Contract Documents or subsequently agreed upon, and if quantities originally 

contemplated are materially changed so that application of such unit prices to the actual quantities causes substantial 

inequity to the Owner or Contractor, the applicable unit prices shall be equitably adjusted.

§ 9.2 Schedule of Values
Where the Contract is based on a stipulated sum or Guaranteed Maximum Price, the Contractor shall submit a 

schedule of values to the Architect before the first Application for Payment, allocating the entire Contract Sum to 

the various portions of the Work. The schedule of values shall be prepared in the form, and supported by the data to 

substantiate its accuracy, required by the Architect. This schedule, unless objected to by the Architect, shall be used 

as a basis for reviewing the Contractor’s Applications for Payment. Any changes to the schedule of values shall be 

submitted to the Architect and supported by such data to substantiate its accuracy as the Architect may require, and 

unless objected to by the Architect, shall be used as a basis for reviewing the Contractor’s subsequent Applications 

for Payment.

§ 9.3 Applications for Payment
§ 9.3.1 At least ten days before the date established for each progress payment, the Contractor shall submit to the 

Architect an itemized Application for Payment prepared in accordance with the schedule of values, if required under 

Section 9.2, for completed portions of the Work. The application shall be notarized, if required, and supported by all 

data substantiating the Contractor’s right to payment that the Owner or Architect require, such as copies of 

requisitions, and releases and waivers of liens from Subcontractors and suppliers, and shall reflect retainage if 

provided for in the Contract Documents.

§ 9.3.1.1 As provided in Section 7.3.9, such applications may include requests for payment on account of changes in 

the Work that have been properly authorized by Construction Change Directives, or by interim determinations of the 

Architect, but not yet included in Change Orders.

§ 9.3.1.2 Applications for Payment shall not include requests for payment for portions of the Work for which the 

Contractor does not intend to pay a Subcontractor or supplier, unless such Work has been performed by others 

whom the Contractor intends to pay.
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§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account of materials and 

equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If approved in advance 

by the Owner, payment may similarly be made for materials and equipment suitably stored off the site at a location 

agreed upon in writing. Payment for materials and equipment stored on or off the site shall be conditioned upon 

compliance by the Contractor with procedures satisfactory to the Owner to establish the Owner’s title to such 

materials and equipment or otherwise protect the Owner’s interest, and shall include the costs of applicable 

insurance, storage, and transportation to the site, for such materials and equipment stored off the site.

§ 9.3.3 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner 

no later than the time of payment. The Contractor further warrants that upon submittal of an Application for 

Payment all Work for which Certificates for Payment have been previously issued and payments received from the 

Owner shall, to the best of the Contractor’s knowledge, information, and belief, be free and clear of liens, claims, 

security interests, or encumbrances, in favor of the Contractor, Subcontractors, suppliers, or other persons or entities 

that provided labor, materials, and equipment relating to the Work.

§ 9.4 Certificates for Payment
§ 9.4.1 The Architect will, within seven days after receipt of the Contractor’s Application for Payment, either (1) 

issue to the Owner a Certificate for Payment in the full amount of the Application for Payment, with a copy to the 

Contractor; or (2) issue to the Owner a Certificate for Payment for such amount as the Architect determines is 

properly due, and notify the Contractor and Owner of the Architect’s reasons for withholding certification in part as 

provided in Section 9.5.1; or (3) withhold certification of the entire Application for Payment, and notify the 

Contractor and Owner of the Architect’s reason for withholding certification in whole as provided in Section 9.5.1.

§ 9.4.2 The issuance of a Certificate for Payment will constitute a representation by the Architect to the Owner, 

based on the Architect’s evaluation of the Work and the data in the Application for Payment, that, to the best of the 

Architect’s knowledge, information, and belief, the Work has progressed to the point indicated, the quality of the 

Work is in accordance with the Contract Documents, and that the Contractor is entitled to payment in the amount 

certified. The foregoing representations are subject to an evaluation of the Work for conformance with the Contract 

Documents upon Substantial Completion, to results of subsequent tests and inspections, to correction of minor 

deviations from the Contract Documents prior to completion, and to specific qualifications expressed by the 

Architect. However, the issuance of a Certificate for Payment will not be a representation that the Architect has (1) 

made exhaustive or continuous on-site inspections to check the quality or quantity of the Work; (2) reviewed 

construction means, methods, techniques, sequences, or procedures; (3) reviewed copies of requisitions received 

from Subcontractors and suppliers and other data requested by the Owner to substantiate the Contractor’s right to 

payment; or (4) made examination to ascertain how or for what purpose the Contractor has used money previously 

paid on account of the Contract Sum.

§ 9.5 Decisions to Withhold Certification
§ 9.5.1 The Architect may withhold a Certificate for Payment in whole or in part, to the extent reasonably necessary 

to protect the Owner, if in the Architect’s opinion the representations to the Owner required by Section 9.4.2 cannot 

be made. If the Architect is unable to certify payment in the amount of the Application, the Architect will notify the 

Contractor and Owner as provided in Section 9.4.1. If the Contractor and Architect cannot agree on a revised 

amount, the Architect will promptly issue a Certificate for Payment for the amount for which the Architect is able to 

make such representations to the Owner. The Architect may also withhold a Certificate for Payment or, because of 

subsequently discovered evidence, may nullify the whole or a part of a Certificate for Payment previously issued, to 

such extent as may be necessary in the Architect’s opinion to protect the Owner from loss for which the Contractor 

is responsible, including loss resulting from acts and omissions described in Section 3.3.2, because of

.1 defective Work not remedied;

.2 third party claims filed or reasonable evidence indicating probable filing of such claims, unless 

security acceptable to the Owner is provided by the Contractor;

.3 failure of the Contractor to make payments properly to Subcontractors or suppliers for labor, 

materials or equipment;

.4 reasonable evidence that the Work cannot be completed for the unpaid balance of the Contract Sum;

.5 damage to the Owner or a Separate Contractor;

.6 reasonable evidence that the Work will not be completed within the Contract Time, and that the 

unpaid balance would not be adequate to cover actual or liquidated damages for the anticipated delay; 

or
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.7 repeated failure to carry out the Work in accordance with the Contract Documents. 

§ 9.5.2 When either party disputes the Architect’s decision regarding a Certificate for Payment under Section 9.5.1, 

in whole or in part, that party may submit a Claim in accordance with Article 15.

§ 9.5.3 When the reasons for withholding certification are removed, certification will be made for amounts 

previously withheld.

§ 9.5.4 If the Architect withholds certification for payment under Section 9.5.1.3, the Owner may, at its sole option, 

issue joint checks to the Contractor and to any Subcontractor or supplier to whom the Contractor failed to make 

payment for Work properly performed or material or equipment suitably delivered. If the Owner makes payments by 

joint check, the Owner shall notify the Architect and the Contractor shall reflect such payment on its next 

Application for Payment.

§ 9.6 Progress Payments
§ 9.6.1 After the Architect has issued a Certificate for Payment, the Owner shall make payment in the manner and 

within the time provided in the Contract Documents, and shall so notify the Architect.

§ 9.6.2 The Contractor shall pay each Subcontractor, no later than seven days after receipt of payment from the 

Owner, the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to 

the Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate 

agreement with each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar 

manner.

§ 9.6.3 The Architect will, on request, furnish to a Subcontractor, if practicable, information regarding percentages 

of completion or amounts applied for by the Contractor and action taken thereon by the Architect and Owner on 

account of portions of the Work done by such Subcontractor.

§ 9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has properly 

paid Subcontractors and suppliers amounts paid by the Owner to the Contractor for subcontracted Work. If the 

Contractor fails to furnish such evidence within seven days, the Owner shall have the right to contact Subcontractors 

and suppliers to ascertain whether they have been properly paid. Neither the Owner nor Architect shall have an 

obligation to pay, or to see to the payment of money to, a Subcontractor or supplier, except as may otherwise be 

required by law.

§ 9.6.5 The Contractor’s payments to suppliers shall be treated in a manner similar to that provided in Sections 

9.6.2, 9.6.3 and 9.6.4.

§ 9.6.6 A Certificate for Payment, a progress payment, or partial or entire use or occupancy of the Project by the 

Owner shall not constitute acceptance of Work not in accordance with the Contract Documents.

§ 9.6.7 Unless the Contractor provides the Owner with a payment bond in the full penal sum of the Contract Sum, 

payments received by the Contractor for Work properly performed by Subcontractors or provided by suppliers shall 

be held by the Contractor for those Subcontractors or suppliers who performed Work or furnished materials, or both, 

under contract with the Contractor for which payment was made by the Owner. Nothing contained herein shall 

require money to be placed in a separate account and not commingled with money of the Contractor, create any 

fiduciary liability or tort liability on the part of the Contractor for breach of trust, or entitle any person or entity to an 

award of punitive damages against the Contractor for breach of the requirements of this provision.

§ 9.6.8 Provided the Owner has fulfilled its payment obligations under the Contract Documents, the Contractor shall 

defend and indemnify the Owner from all loss, liability, damage or expense, including reasonable attorney’s fees 

and litigation expenses, arising out of any lien claim or other claim for payment by any Subcontractor or supplier of 

any tier. Upon receipt of notice of a lien claim or other claim for payment, the Owner shall notify the Contractor. If 

approved by the applicable court, when required, the Contractor may substitute a surety bond for the property 

against which the lien or other claim for payment has been asserted.
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§ 9.7 Failure of Payment
If the Architect does not issue a Certificate for Payment, through no fault of the Contractor, within seven days after 

receipt of the Contractor’s Application for Payment, or if the Owner does not pay the Contractor within seven days 

after the date established in the Contract Documents, the amount certified by the Architect or awarded by binding 

dispute resolution, then the Contractor may, upon seven additional days’ notice to the Owner and Architect, stop the 

Work until payment of the amount owing has been received. The Contract Time shall be extended appropriately and 

the Contract Sum shall be increased by the amount of the Contractor’s reasonable costs of shutdown, delay and start-

up, plus interest as provided for in the Contract Documents.

§ 9.8 Substantial Completion
§ 9.8.1 Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof 

is sufficiently complete in accordance with the Contract Documents so that the Owner can occupy or utilize the 

Work for its intended use.

§ 9.8.2 When the Contractor considers that the Work, or a portion thereof which the Owner agrees to accept 

separately, is substantially complete, the Contractor shall prepare and submit to the Architect a comprehensive list of 

items to be completed or corrected prior to final payment. Failure to include an item on such list does not alter the 

responsibility of the Contractor to complete all Work in accordance with the Contract Documents.

§ 9.8.3 Upon receipt of the Contractor’s list, the Architect will make an inspection to determine whether the Work or 

designated portion thereof is substantially complete. If the Architect’s inspection discloses any item, whether or not 

included on the Contractor’s list, which is not sufficiently complete in accordance with the Contract Documents so 

that the Owner can occupy or utilize the Work or designated portion thereof for its intended use, the Contractor 

shall, before issuance of the Certificate of Substantial Completion, complete or correct such item upon notification 

by the Architect. In such case, the Contractor shall then submit a request for another inspection by the Architect to 

determine Substantial Completion.

§ 9.8.4 When the Work or designated portion thereof is substantially complete, the Architect will prepare a 

Certificate of Substantial Completion that shall establish the date of Substantial Completion; establish 

responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and 

insurance; and fix the time within which the Contractor shall finish all items on the list accompanying the 

Certificate. Warranties required by the Contract Documents shall commence on the date of Substantial Completion 

of the Work or designated portion thereof unless otherwise provided in the Certificate of Substantial Completion.

§ 9.8.5 The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written 

acceptance of responsibilities assigned to them in the Certificate. Upon such acceptance, and consent of surety if 

any, the Owner shall make payment of retainage applying to the Work or designated portion thereof. Such payment 

shall be adjusted for Work that is incomplete or not in accordance with the requirements of the Contract Documents.

§ 9.9 Partial Occupancy or Use
§ 9.9.1 The Owner may occupy or use any completed or partially completed portion of the Work at any stage when 

such portion is designated by separate agreement with the Contractor, provided such occupancy or use is consented 

to by the insurer and authorized by public authorities having jurisdiction over the Project. Such partial occupancy or 

use may commence whether or not the portion is substantially complete, provided the Owner and Contractor have 

accepted in writing the responsibilities assigned to each of them for payments, retainage, if any, security, 

maintenance, heat, utilities, damage to the Work and insurance, and have agreed in writing concerning the period for 

correction of the Work and commencement of warranties required by the Contract Documents. When the Contractor 

considers a portion substantially complete, the Contractor shall prepare and submit a list to the Architect as provided 

under Section 9.8.2. Consent of the Contractor to partial occupancy or use shall not be unreasonably withheld. The 

stage of the progress of the Work shall be determined by written agreement between the Owner and Contractor or, if 

no agreement is reached, by decision of the Architect.

§ 9.9.2 Immediately prior to such partial occupancy or use, the Owner, Contractor, and Architect shall jointly 

inspect the area to be occupied or portion of the Work to be used in order to determine and record the condition of 

the Work.

§ 9.9.3 Unless otherwise agreed upon, partial occupancy or use of a portion or portions of the Work shall not 

constitute acceptance of Work not complying with the requirements of the Contract Documents.
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§ 9.10 Final Completion and Final Payment
§ 9.10.1 Upon receipt of the Contractor’s notice that the Work is ready for final inspection and acceptance and upon 

receipt of a final Application for Payment, the Architect will promptly make such inspection. When the Architect 

finds the Work acceptable under the Contract Documents and the Contract fully performed, the Architect will 

promptly issue a final Certificate for Payment stating that to the best of the Architect’s knowledge, information and 

belief, and on the basis of the Architect’s on-site visits and inspections, the Work has been completed in accordance 

with the Contract Documents and that the entire balance found to be due the Contractor and noted in the final 

Certificate is due and payable. The Architect’s final Certificate for Payment will constitute a further representation 

that conditions listed in Section 9.10.2 as precedent to the Contractor’s being entitled to final payment have been 

fulfilled.

§ 9.10.2 Neither final payment nor any remaining retained percentage shall become due until the Contractor submits 

to the Architect (1) an affidavit that payrolls, bills for materials and equipment, and other indebtedness connected 

with the Work for which the Owner or the Owner’s property might be responsible or encumbered (less amounts 

withheld by Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the 

Contract Documents to remain in force after final payment is currently in effect, (3) a written statement that the 

Contractor knows of no reason that the insurance will not be renewable to cover the period required by the Contract 

Documents, (4) consent of surety, if any, to final payment, (5) documentation of any special warranties, such as 

manufacturers’ warranties or specific Subcontractor warranties, and (6) if required by the Owner, other data 

establishing payment or satisfaction of obligations, such as receipts and releases and waivers of liens, claims, 

security interests, or encumbrances arising out of the Contract, to the extent and in such form as may be designated 

by the Owner. If a Subcontractor refuses to furnish a release or waiver required by the Owner, the Contractor may 

furnish a bond satisfactory to the Owner to indemnify the Owner against such lien, claim, security interest, or 

encumbrance. If a lien, claim, security interest, or encumbrance remains unsatisfied after payments are made, the 

Contractor shall refund to the Owner all money that the Owner may be compelled to pay in discharging the lien, 

claim, security interest, or encumbrance, including all costs and reasonable attorneys’ fees.

§ 9.10.3 If, after Substantial Completion of the Work, final completion thereof is materially delayed through no fault 

of the Contractor or by issuance of Change Orders affecting final completion, and the Architect so confirms, the 

Owner shall, upon application by the Contractor and certification by the Architect, and without terminating the 

Contract, make payment of the balance due for that portion of the Work fully completed, corrected, and accepted. If 

the remaining balance for Work not fully completed or corrected is less than retainage stipulated in the Contract 

Documents, and if bonds have been furnished, the written consent of the surety to payment of the balance due for 

that portion of the Work fully completed and accepted shall be submitted by the Contractor to the Architect prior to 

certification of such payment. Such payment shall be made under terms and conditions governing final payment, 

except that it shall not constitute a waiver of Claims.

§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those arising from

.1 liens, Claims, security interests, or encumbrances arising out of the Contract and unsettled;

.2 failure of the Work to comply with the requirements of the Contract Documents; 

.3 terms of special warranties required by the Contract Documents; or

.4 audits performed by the Owner, if permitted by the Contract Documents, after final payment.

§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor, or a supplier, shall constitute a waiver of 

claims by that payee except those previously made in writing and identified by that payee as unsettled at the time of 

final Application for Payment.

ARTICLE 10   PROTECTION OF PERSONS AND PROPERTY
§ 10.1 Safety Precautions and Programs
The Contractor shall be responsible for initiating, maintaining, and supervising all safety precautions and programs 

in connection with the performance of the Contract.

§ 10.2 Safety of Persons and Property
§ 10.2.1 The Contractor shall take reasonable precautions for safety of, and shall provide reasonable protection to 

prevent damage, injury, or loss to

.1 employees on the Work and other persons who may be affected thereby;
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.2 the Work and materials and equipment to be incorporated therein, whether in storage on or off the 

site, under care, custody, or control of the Contractor, a Subcontractor, or a Sub-subcontractor; and

.3 other property at the site or adjacent thereto, such as trees, shrubs, lawns, walks, pavements, 

roadways, structures, and utilities not designated for removal, relocation, or replacement in the course 

of construction.

§ 10.2.2 The Contractor shall comply with, and give notices required by applicable laws, statutes, ordinances, codes, 

rules and regulations, and lawful orders of public authorities, bearing on safety of persons or property or their 

protection from damage, injury, or loss.

§ 10.2.3 The Contractor shall implement, erect, and maintain, as required by existing conditions and performance of 

the Contract, reasonable safeguards for safety and protection, including posting danger signs and other warnings 

against hazards; promulgating safety regulations; and notifying the owners and users of adjacent sites and utilities of 

the safeguards.

§ 10.2.4 When use or storage of explosives or other hazardous materials or equipment, or unusual methods are 

necessary for execution of the Work, the Contractor shall exercise utmost care and carry on such activities under 

supervision of properly qualified personnel.

§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under property 

insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in 

whole or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed 

by any of them, or by anyone for whose acts they may be liable and for which the Contractor is responsible under 

Sections 10.2.1.2 and 10.2.1.3. The Contractor may make a Claim for the cost to remedy the damage or loss to the 

extent such damage or loss is attributable to acts or omissions of the Owner or Architect or anyone directly or 

indirectly employed by either of them, or by anyone for whose acts either of them may be liable, and not attributable 

to the fault or negligence of the Contractor. The foregoing obligations of the Contractor are in addition to the 

Contractor’s obligations under Section 3.18.

§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s organization at the site whose duty 

shall be the prevention of accidents. This person shall be the Contractor’s superintendent unless otherwise 

designated by the Contractor in writing to the Owner and Architect.

§ 10.2.7 The Contractor shall not permit any part of the construction or site to be loaded so as to cause damage or 

create an unsafe condition.

§ 10.2.8 Injury or Damage to Person or Property
If either party suffers injury or damage to person or property because of an act or omission of the other party, or of 

others for whose acts such party is legally responsible, notice of the injury or damage, whether or not insured, shall 

be given to the other party within a reasonable time not exceeding 21 days after discovery. The notice shall provide 

sufficient detail to enable the other party to investigate the matter.

§ 10.3 Hazardous Materials and Substances
§ 10.3.1 The Contractor is responsible for compliance with any requirements included in the Contract Documents 

regarding hazardous materials or substances. If the Contractor encounters a hazardous material or substance not 

addressed in the Contract Documents and if reasonable precautions will be inadequate to prevent foreseeable bodily 

injury or death to persons resulting from a material or substance, including but not limited to asbestos or 

polychlorinated biphenyl (PCB), encountered on the site by the Contractor, the Contractor shall, upon recognizing 

the condition, immediately stop Work in the affected area and notify the Owner and Architect of the condition.

§ 10.3.2 Upon receipt of the Contractor’s notice, the Owner shall obtain the services of a licensed laboratory to 

verify the presence or absence of the material or substance reported by the Contractor and, in the event such material 

or substance is found to be present, to cause it to be rendered harmless. Unless otherwise required by the Contract 

Documents, the Owner shall furnish in writing to the Contractor and Architect the names and qualifications of 

persons or entities who are to perform tests verifying the presence or absence of the material or substance or who are 

to perform the task of removal or safe containment of the material or substance. The Contractor and the Architect 

will promptly reply to the Owner in writing stating whether or not either has reasonable objection to the persons or 

entities proposed by the Owner. If either the Contractor or Architect has an objection to a person or entity proposed 
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by the Owner, the Owner shall propose another to whom the Contractor and the Architect have no reasonable 

objection. When the material or substance has been rendered harmless, Work in the affected area shall resume upon 

written agreement of the Owner and Contractor. By Change Order, the Contract Time shall be extended 

appropriately and the Contract Sum shall be increased by the amount of the Contractor’s reasonable additional costs 

of shutdown, delay, and start-up.

§ 10.3.3 To the fullest extent permitted by law, the Owner shall indemnify and hold harmless the Contractor, 

Subcontractors, Architect, Architect’s consultants, and agents and employees of any of them from and against 

claims, damages, losses, and expenses, including but not limited to attorneys’ fees, arising out of or resulting from 

performance of the Work in the affected area if in fact the material or substance presents the risk of bodily injury or 

death as described in Section 10.3.1 and has not been rendered harmless, provided that such claim, damage, loss, or 

expense is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of tangible property 

(other than the Work itself), except to the extent that such damage, loss, or expense is due to the fault or negligence 

of the party seeking indemnity.

§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for hazardous materials or substances the 

Contractor brings to the site unless such materials or substances are required by the Contract Documents. The 

Owner shall be responsible for hazardous materials or substances required by the Contract Documents, except to the 

extent of the Contractor’s fault or negligence in the use and handling of such materials or substances.

§ 10.3.5 The Contractor shall reimburse the Owner for the cost and expense the Owner incurs (1) for remediation of 

hazardous materials or substances the Contractor brings to the site and negligently handles, or (2) where the 

Contractor fails to perform its obligations under Section 10.3.1, except to the extent that the cost and expense are 

due to the Owner’s fault or negligence.

§ 10.3.6 If, without negligence on the part of the Contractor, the Contractor is held liable by a government agency 

for the cost of remediation of a hazardous material or substance solely by reason of performing Work as required by 

the Contract Documents, the Owner shall reimburse the Contractor for all cost and expense thereby incurred.

§ 10.4 Emergencies
In an emergency affecting safety of persons or property, the Contractor shall act, at the Contractor’s discretion, to 

prevent threatened damage, injury, or loss. Additional compensation or extension of time claimed by the Contractor 

on account of an emergency shall be determined as provided in Article 15 and Article 7.

ARTICLE 11   INSURANCE AND BONDS
§ 11.1 Contractor’s Insurance and Bonds
§ 11.1.1 The Contractor shall purchase and maintain insurance of the types and limits of liability, containing the 

endorsements, and subject to the terms and conditions, as described in the Agreement or elsewhere in the Contract 

Documents. The Contractor shall purchase and maintain the required insurance from an insurance company or 

insurance companies lawfully authorized to issue insurance in the jurisdiction where the Project is located. The 

Owner, Architect, and Architect’s consultants shall be named as additional insureds under the Contractor’s 

commercial general liability policy or as otherwise described in the Contract Documents.

§ 11.1.2 The Contractor shall provide surety bonds of the types, for such penal sums, and subject to such terms and 

conditions as required by the Contract Documents. The Contractor shall purchase and maintain the required bonds 

from a company or companies lawfully authorized to issue surety bonds in the jurisdiction where the Project is 

located.

§ 11.1.3 Upon the request of any person or entity appearing to be a potential beneficiary of bonds covering payment 

of obligations arising under the Contract, the Contractor shall promptly furnish a copy of the bonds or shall 

authorize a copy to be furnished.

§ 11.1.4 Notice of Cancellation or Expiration of Contractor’s Required Insurance. Within three (3) business days of the 

date the Contractor becomes aware of an impending or actual cancellation or expiration of any insurance required by 

the Contract Documents, the Contractor shall provide notice to the Owner of such impending or actual cancellation 

or expiration. Upon receipt of notice from the Contractor, the Owner shall, unless the lapse in coverage arises from 

an act or omission of the Owner, have the right to stop the Work until the lapse in coverage has been cured by the 
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procurement of replacement coverage by the Contractor. The furnishing of notice by the Contractor shall not relieve 

the Contractor of any contractual obligation to provide any required coverage.

§ 11.2 Owner’s Insurance
§ 11.2.1 The Owner shall purchase and maintain insurance of the types and limits of liability, containing the 

endorsements, and subject to the terms and conditions, as described in the Agreement or elsewhere in the Contract 

Documents. The Owner shall purchase and maintain the required insurance from an insurance company or insurance 

companies lawfully authorized to issue insurance in the jurisdiction where the Project is located. 

§ 11.2.2 Failure to Purchase Required Property Insurance. If the Owner fails to purchase and maintain the required 

property insurance, with all of the coverages and in the amounts described in the Agreement or elsewhere in the 

Contract Documents, the Owner shall inform the Contractor in writing prior to commencement of the Work. Upon 

receipt of notice from the Owner, the Contractor may delay commencement of the Work and may obtain insurance 

that will protect the interests of the Contractor, Subcontractors, and Sub-Subcontractors in the Work. When the 

failure to provide coverage has been cured or resolved, the Contract Sum and Contract Time shall be equitably 

adjusted. In the event the Owner fails to procure coverage, the Owner waives all rights against the Contractor, 

Subcontractors, and Sub-subcontractors to the extent the loss to the Owner would have been covered by the 

insurance to have been procured by the Owner. The cost of the insurance shall be charged to the Owner by a Change 

Order. If the Owner does not provide written notice, and the Contractor is damaged by the failure or neglect of the 

Owner to purchase or maintain the required insurance, the Owner shall reimburse the Contractor for all reasonable 

costs and damages attributable thereto.

§ 11.2.3 Notice of Cancellation or Expiration of Owner’s Required Property Insurance. Within three (3) business days 

of the date the Owner becomes aware of an impending or actual cancellation or expiration of any property insurance 

required by the Contract Documents, the Owner shall provide notice to the Contractor of such impending or actual 

cancellation or expiration. Unless the lapse in coverage arises from an act or omission of the Contractor: (1) the 

Contractor, upon receipt of notice from the Owner, shall have the right to stop the Work until the lapse in coverage 

has been cured by the procurement of replacement coverage by either the Owner or the Contractor; (2) the Contract 

Time and Contract Sum shall be equitably adjusted; and (3) the Owner waives all rights against the Contractor, 

Subcontractors, and Sub-subcontractors to the extent any loss to the Owner would have been covered by the 

insurance had it not expired or been cancelled. If the Contractor purchases replacement coverage, the cost of the 

insurance shall be charged to the Owner by an appropriate Change Order. The furnishing of notice by the Owner 

shall not relieve the Owner of any contractual obligation to provide required insurance.

§ 11.3 Waivers of Subrogation
§ 11.3.1 The Owner and Contractor waive all rights against (1) each other and any of their subcontractors, sub-

subcontractors, agents, and employees, each of the other; (2) the Architect and Architect’s consultants; and (3) 

Separate Contractors, if any, and any of their subcontractors, sub-subcontractors, agents, and employees, for 

damages caused by fire, or other causes of loss, to the extent those losses are covered by property insurance required 

by the Agreement or other property insurance applicable to the Project, except such rights as they have to proceeds 

of such insurance. The Owner or Contractor, as appropriate, shall require similar written waivers in favor of the 

individuals and entities identified above from the Architect, Architect’s consultants, Separate Contractors, 

subcontractors, and sub-subcontractors. The policies of insurance purchased and maintained by each person or entity 

agreeing to waive claims pursuant to this section 11.3.1 shall not prohibit this waiver of subrogation. This waiver of 

subrogation shall be effective as to a person or entity (1) even though that person or entity would otherwise have a 

duty of indemnification, contractual or otherwise, (2) even though that person or entity did not pay the insurance 

premium directly or indirectly, or (3) whether or not the person or entity had an insurable interest in the damaged 

property.

§ 11.3.2 If during the Project construction period the Owner insures properties, real or personal or both, at or adjacent 

to the site by property insurance under policies separate from those insuring the Project, or if after final payment 

property insurance is to be provided on the completed Project through a policy or policies other than those insuring 

the Project during the construction period, to the extent permissible by such policies, the Owner waives all rights in 

accordance with the terms of Section 11.3.1 for damages caused by fire or other causes of loss covered by this 

separate property insurance.

§ 11.4 Loss of Use, Business Interruption, and Delay in Completion Insurance
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The Owner, at the Owner’s option, may purchase and maintain insurance that will protect the Owner against loss of 

use of the Owner’s property, or the inability to conduct normal operations, due to fire or other causes of loss. The 

Owner waives all rights of action against the Contractor and Architect for loss of use of the Owner’s property, due to 

fire or other hazards however caused.

§11.5 Adjustment and Settlement of Insured Loss
§ 11.5.1 A loss insured under the property insurance required by the Agreement shall be adjusted by the Owner as 

fiduciary and made payable to the Owner as fiduciary for the insureds, as their interests may appear, subject to 

requirements of any applicable mortgagee clause and of Section 11.5.2. The Owner shall pay the Architect and 

Contractor their just shares of insurance proceeds received by the Owner, and by appropriate agreements the 

Architect and Contractor shall make payments to their consultants and Subcontractors in similar manner.

§ 11.5.2 Prior to settlement of an insured loss, the Owner shall notify the Contractor of the terms of the proposed 

settlement as well as the proposed allocation of the insurance proceeds. The Contractor shall have 14 days from 

receipt of notice to object to the proposed settlement or allocation of the proceeds. If the Contractor does not object, 

the Owner shall settle the loss and the Contractor shall be bound by the settlement and allocation. Upon receipt, the 

Owner shall deposit the insurance proceeds in a separate account and make the appropriate distributions. Thereafter, 

if no other agreement is made or the Owner does not terminate the Contract for convenience, the Owner and 

Contractor shall execute a Change Order for reconstruction of the damaged or destroyed Work in the amount 

allocated for that purpose. If the Contractor timely objects to either the terms of the proposed settlement or the 

allocation of the proceeds, the Owner may proceed to settle the insured loss, and any dispute between the Owner and 

Contractor arising out of the settlement or allocation of the proceeds shall be resolved pursuant to Article 15. 

Pending resolution of any dispute, the Owner may issue a Construction Change Directive for the reconstruction of 

the damaged or destroyed Work.

ARTICLE 12   UNCOVERING AND CORRECTION OF WORK
§ 12.1 Uncovering of Work
§ 12.1.1 If a portion of the Work is covered contrary to the Architect’s request or to requirements specifically 

expressed in the Contract Documents, it must, if requested in writing by the Architect, be uncovered for the 

Architect’s examination and be replaced at the Contractor’s expense without change in the Contract Time.

§ 12.1.2 If a portion of the Work has been covered that the Architect has not specifically requested to examine prior 

to its being covered, the Architect may request to see such Work and it shall be uncovered by the Contractor. If such 

Work is in accordance with the Contract Documents, the Contractor shall be entitled to an equitable adjustment to 

the Contract Sum and Contract Time as may be appropriate. If such Work is not in accordance with the Contract 

Documents, the costs of uncovering the Work, and the cost of correction, shall be at the Contractor’s expense.

§ 12.2 Correction of Work
§ 12.2.1 Before Substantial Completion
The Contractor shall promptly correct Work rejected by the Architect or failing to conform to the requirements of 

the Contract Documents, discovered before Substantial Completion and whether or not fabricated, installed or 

completed. Costs of correcting such rejected Work, including additional testing and inspections, the cost of 

uncovering and replacement, and compensation for the Architect’s services and expenses made necessary thereby, 

shall be at the Contractor’s expense.

§ 12.2.2 After Substantial Completion
§ 12.2.2.1 In addition to the Contractor’s obligations under Section 3.5, if, within one year after the date of 

Substantial Completion of the Work or designated portion thereof or after the date for commencement of warranties 

established under Section 9.9.1, or by terms of any applicable special warranty required by the Contract Documents, 

any of the Work is found to be not in accordance with the requirements of the Contract Documents, the Contractor 

shall correct it promptly after receipt of notice from the Owner to do so, unless the Owner has previously given the 

Contractor a written acceptance of such condition. The Owner shall give such notice promptly after discovery of the 

condition. During the one-year period for correction of Work, if the Owner fails to notify the Contractor and give the 

Contractor an opportunity to make the correction, the Owner waives the rights to require correction by the 

Contractor and to make a claim for breach of warranty. If the Contractor fails to correct nonconforming Work within 

a reasonable time during that period after receipt of notice from the Owner or Architect, the Owner may correct it in 

accordance with Section 2.5.
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§ 12.2.2.2 The one-year period for correction of Work shall be extended with respect to portions of Work first 

performed after Substantial Completion by the period of time between Substantial Completion and the actual 

completion of that portion of the Work.

§ 12.2.2.3 The one-year period for correction of Work shall not be extended by corrective Work performed by the 

Contractor pursuant to this Section 12.2.

§ 12.2.3 The Contractor shall remove from the site portions of the Work that are not in accordance with the 

requirements of the Contract Documents and are neither corrected by the Contractor nor accepted by the Owner.

§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction of the Owner or 

Separate Contractors, whether completed or partially completed, caused by the Contractor’s correction or removal of 

Work that is not in accordance with the requirements of the Contract Documents.

§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to 

other obligations the Contractor has under the Contract Documents. Establishment of the one-year period for 

correction of Work as described in Section 12.2.2 relates only to the specific obligation of the Contractor to correct 

the Work, and has no relationship to the time within which the obligation to comply with the Contract Documents 

may be sought to be enforced, nor to the time within which proceedings may be commenced to establish the 

Contractor’s liability with respect to the Contractor’s obligations other than specifically to correct the Work.

§ 12.3 Acceptance of Nonconforming Work
If the Owner prefers to accept Work that is not in accordance with the requirements of the Contract Documents, the 

Owner may do so instead of requiring its removal and correction, in which case the Contract Sum will be reduced as 

appropriate and equitable. Such adjustment shall be effected whether or not final payment has been made.

ARTICLE 13   MISCELLANEOUS PROVISIONS
§ 13.1 Governing Law
The Contract shall be governed by the law of the place where the Project is located, excluding that jurisdiction’s 

choice of law rules. If the parties have selected arbitration as the method of binding dispute resolution, the Federal 

Arbitration Act shall govern Section 15.4.

§ 13.2 Successors and Assigns
§ 13.2.1 The Owner and Contractor respectively bind themselves, their partners, successors, assigns, and legal 

representatives to covenants, agreements, and obligations contained in the Contract Documents. Except as provided 

in Section 13.2.2, neither party to the Contract shall assign the Contract as a whole without written consent of the 

other. If either party attempts to make an assignment without such consent, that party shall nevertheless remain 

legally responsible for all obligations under the Contract.

§ 13.2.2 The Owner may, without consent of the Contractor, assign the Contract to a lender providing construction 

financing for the Project, if the lender assumes the Owner’s rights and obligations under the Contract Documents. 

The Contractor shall execute all consents reasonably required to facilitate the assignment.

§ 13.3 Rights and Remedies
§ 13.3.1 Duties and obligations imposed by the Contract Documents and rights and remedies available thereunder 

shall be in addition to and not a limitation of duties, obligations, rights, and remedies otherwise imposed or available 

by law.

§ 13.3.2 No action or failure to act by the Owner, Architect, or Contractor shall constitute a waiver of a right or duty 

afforded them under the Contract, nor shall such action or failure to act constitute approval of or acquiescence in a 

breach thereunder, except as may be specifically agreed upon in writing.

§ 13.4 Tests and Inspections
§ 13.4.1 Tests, inspections, and approvals of portions of the Work shall be made as required by the Contract 

Documents and by applicable laws, statutes, ordinances, codes, rules, and regulations or lawful orders of public 

authorities. Unless otherwise provided, the Contractor shall make arrangements for such tests, inspections, and 

approvals with an independent testing laboratory or entity acceptable to the Owner, or with the appropriate public 

authority, and shall bear all related costs of tests, inspections, and approvals. The Contractor shall give the Architect 
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timely notice of when and where tests and inspections are to be made so that the Architect may be present for such 

procedures. The Owner shall bear costs of tests, inspections, or approvals that do not become requirements until 

after bids are received or negotiations concluded. The Owner shall directly arrange and pay for tests, inspections, or 

approvals where building codes or applicable laws or regulations so require.

§ 13.4.2 If the Architect, Owner, or public authorities having jurisdiction determine that portions of the Work require 

additional testing, inspection, or approval not included under Section 13.4.1, the Architect will, upon written 

authorization from the Owner, instruct the Contractor to make arrangements for such additional testing, inspection, 

or approval, by an entity acceptable to the Owner, and the Contractor shall give timely notice to the Architect of 

when and where tests and inspections are to be made so that the Architect may be present for such procedures. Such 

costs, except as provided in Section 13.4.3, shall be at the Owner’s expense.

§ 13.4.3 If procedures for testing, inspection, or approval under Sections 13.4.1 and 13.4.2 reveal failure of the 

portions of the Work to comply with requirements established by the Contract Documents, all costs made necessary 

by such failure, including those of repeated procedures and compensation for the Architect’s services and expenses, 

shall be at the Contractor’s expense.

§ 13.4.4 Required certificates of testing, inspection, or approval shall, unless otherwise required by the Contract 

Documents, be secured by the Contractor and promptly delivered to the Architect.

§ 13.4.5 If the Architect is to observe tests, inspections, or approvals required by the Contract Documents, the 

Architect will do so promptly and, where practicable, at the normal place of testing.

§ 13.4.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid 

unreasonable delay in the Work.

§ 13.5 Interest
Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at the rate 

the parties agree upon in writing or, in the absence thereof, at the legal rate prevailing from time to time at the place 

where the Project is located.

ARTICLE 14   TERMINATION OR SUSPENSION OF THE CONTRACT
§ 14.1 Termination by the Contractor
§ 14.1.1 The Contractor may terminate the Contract if the Work is stopped for a period of 30 consecutive days 

through no act or fault of the Contractor, a Subcontractor, a Sub-subcontractor, their agents or employees, or any 

other persons or entities performing portions of the Work, for any of the following reasons:

.1 Issuance of an order of a court or other public authority having jurisdiction that requires all Work to 

be stopped;

.2 An act of government, such as a declaration of national emergency, that requires all Work to be 

stopped;

.3 Because the Architect has not issued a Certificate for Payment and has not notified the Contractor of 

the reason for withholding certification as provided in Section 9.4.1, or because the Owner has not 

made payment on a Certificate for Payment within the time stated in the Contract Documents; or

.4 The Owner has failed to furnish to the Contractor reasonable evidence as required by Section 2.2.

§ 14.1.2 The Contractor may terminate the Contract if, through no act or fault of the Contractor, a Subcontractor, a 

Sub-subcontractor, their agents or employees, or any other persons or entities performing portions of the Work, 

repeated suspensions, delays, or interruptions of the entire Work by the Owner as described in Section 14.3, 

constitute in the aggregate more than 100 percent of the total number of days scheduled for completion, or 120 days 

in any 365-day period, whichever is less.

§ 14.1.3 If one of the reasons described in Section 14.1.1 or 14.1.2 exists, the Contractor may, upon seven days’ 

notice to the Owner and Architect, terminate the Contract and recover from the Owner payment for Work executed, 

as well as reasonable overhead and profit on Work not executed, and costs incurred by reason of such termination. 

§ 14.1.4 If the Work is stopped for a period of 60 consecutive days through no act or fault of the Contractor, a 

Subcontractor, a Sub-subcontractor, or their agents or employees or any other persons or entities performing 

portions of the Work because the Owner has repeatedly failed to fulfill the Owner’s obligations under the Contract 
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Documents with respect to matters important to the progress of the Work, the Contractor may, upon seven additional 

days’ notice to the Owner and the Architect, terminate the Contract and recover from the Owner as provided in 

Section 14.1.3.

§ 14.2 Termination by the Owner for Cause
§ 14.2.1 The Owner may terminate the Contract if the Contractor

.1 repeatedly refuses or fails to supply enough properly skilled workers or proper materials;

.2 fails to make payment to Subcontractors or suppliers in accordance with the respective agreements 

between the Contractor and the Subcontractors or suppliers;

.3 repeatedly disregards applicable laws, statutes, ordinances, codes, rules and regulations, or lawful 

orders of a public authority; or

.4 otherwise is guilty of substantial breach of a provision of the Contract Documents.

§ 14.2.2 When any of the reasons described in Section 14.2.1 exist, and upon certification by the Architect that 

sufficient cause exists to justify such action, the Owner may, without prejudice to any other rights or remedies of the 

Owner and after giving the Contractor and the Contractor’s surety, if any, seven days’ notice, terminate employment 

of the Contractor and may, subject to any prior rights of the surety:

.1 Exclude the Contractor from the site and take possession of all materials, equipment, tools, and 

construction equipment and machinery thereon owned by the Contractor;

.2 Accept assignment of subcontracts pursuant to Section 5.4; and

.3 Finish the Work by whatever reasonable method the Owner may deem expedient. Upon written 

request of the Contractor, the Owner shall furnish to the Contractor a detailed accounting of the costs 

incurred by the Owner in finishing the Work.

§ 14.2.3 When the Owner terminates the Contract for one of the reasons stated in Section 14.2.1, the Contractor shall 

not be entitled to receive further payment until the Work is finished.

§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including compensation for 

the Architect’s services and expenses made necessary thereby, and other damages incurred by the Owner and not 

expressly waived, such excess shall be paid to the Contractor. If such costs and damages exceed the unpaid balance, 

the Contractor shall pay the difference to the Owner. The amount to be paid to the Contractor or Owner, as the case 

may be, shall be certified by the Initial Decision Maker, upon application, and this obligation for payment shall 

survive termination of the Contract.

§ 14.3 Suspension by the Owner for Convenience
§ 14.3.1 The Owner may, without cause, order the Contractor in writing to suspend, delay or interrupt the Work, in 

whole or in part for such period of time as the Owner may determine.

§ 14.3.2 The Contract Sum and Contract Time shall be adjusted for increases in the cost and time caused by 

suspension, delay, or interruption under Section 14.3.1. Adjustment of the Contract Sum shall include profit. No 

adjustment shall be made to the extent

.1 that performance is, was, or would have been, so suspended, delayed, or interrupted, by another cause 

for which the Contractor is responsible; or

.2 that an equitable adjustment is made or denied under another provision of the Contract.

§ 14.4 Termination by the Owner for Convenience
§ 14.4.1 The Owner may, at any time, terminate the Contract for the Owner’s convenience and without cause.

§ 14.4.2 Upon receipt of notice from the Owner of such termination for the Owner’s convenience, the Contractor 

shall

.1 cease operations as directed by the Owner in the notice;

.2 take actions necessary, or that the Owner may direct, for the protection and preservation of the Work; 

and

.3 except for Work directed to be performed prior to the effective date of termination stated in the 

notice, terminate all existing subcontracts and purchase orders and enter into no further subcontracts 

and purchase orders.

§ 14.4.3 In case of such termination for the Owner’s convenience, the Owner shall pay the Contractor for Work 
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properly executed; costs incurred by reason of the termination, including costs attributable to termination of 

Subcontracts; and the termination fee, if any, set forth in the Agreement.

ARTICLE 15   CLAIMS AND DISPUTES
§ 15.1 Claims 
§ 15.1.1 Definition
A Claim is a demand or assertion by one of the parties seeking, as a matter of right, payment of money, a change in 

the Contract Time, or other relief with respect to the terms of the Contract. The term “Claim” also includes other 

disputes and matters in question between the Owner and Contractor arising out of or relating to the Contract. The 

responsibility to substantiate Claims shall rest with the party making the Claim. This Section 15.1.1 does not require 

the Owner to file a Claim in order to impose liquidated damages in accordance with the Contract Documents.

§ 15.1.2 Time Limits on Claims
The Owner and Contractor shall commence all Claims and causes of action against the other and arising out of or 

related to the Contract, whether in contract, tort, breach of warranty or otherwise, in accordance with the 

requirements of the binding dispute resolution method selected in the Agreement and within the period specified by 

applicable law, but in any case not more than 10 years after the date of Substantial Completion of the Work. The 

Owner and Contractor waive all Claims and causes of action not commenced in accordance with this Section 15.1.2.

§ 15.1.3 Notice of Claims
§ 15.1.3.1 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered 

prior to expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by notice to 

the other party and to the Initial Decision Maker with a copy sent to the Architect, if the Architect is not serving as 

the Initial Decision Maker. Claims by either party under this Section 15.1.3.1 shall be initiated within 21 days after 

occurrence of the event giving rise to such Claim or within 21 days after the claimant first recognizes the condition 

giving rise to the Claim, whichever is later.

§ 15.1.3.2 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered 

after expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by notice to the 

other party. In such event, no decision by the Initial Decision Maker is required.

§ 15.1.4 Continuing Contract Performance
§ 15.1.4.1 Pending final resolution of a Claim, except as otherwise agreed in writing or as provided in Section 9.7 

and Article 14, the Contractor shall proceed diligently with performance of the Contract and the Owner shall 

continue to make payments in accordance with the Contract Documents. 

§ 15.1.4.2 The Contract Sum and Contract Time shall be adjusted in accordance with the Initial Decision Maker’s 

decision, subject to the right of either party to proceed in accordance with this Article 15. The Architect will issue 

Certificates for Payment in accordance with the decision of the Initial Decision Maker.

§ 15.1.5 Claims for Additional Cost
If the Contractor wishes to make a Claim for an increase in the Contract Sum, notice as provided in Section 15.1.3 

shall be given before proceeding to execute the portion of the Work that is the subject of the Claim. Prior notice is 

not required for Claims relating to an emergency endangering life or property arising under Section 10.4.

§ 15.1.6 Claims for Additional Time
§ 15.1.6.1 If the Contractor wishes to make a Claim for an increase in the Contract Time, notice as provided in 

Section 15.1.3 shall be given. The Contractor’s Claim shall include an estimate of cost and of probable effect of 

delay on progress of the Work. In the case of a continuing delay, only one Claim is necessary.

§ 15.1.6.2 If adverse weather conditions are the basis for a Claim for additional time, such Claim shall be 

documented by data substantiating that weather conditions were abnormal for the period of time, could not have 

been reasonably anticipated, and had an adverse effect on the scheduled construction.

§ 15.1.7 Waiver of Claims for Consequential Damages
The Contractor and Owner waive Claims against each other for consequential damages arising out of or relating to 

this Contract. This mutual waiver includes
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.1 damages incurred by the Owner for rental expenses, for losses of use, income, profit, financing, 

business and reputation, and for loss of management or employee productivity or of the services of 

such persons; and

.2 damages incurred by the Contractor for principal office expenses including the compensation of 

personnel stationed there, for losses of financing, business and reputation, and for loss of profit, 

except anticipated profit arising directly from the Work.

This mutual waiver is applicable, without limitation, to all consequential damages due to either party’s termination 

in accordance with Article 14. Nothing contained in this Section 15.1.7 shall be deemed to preclude assessment of 

liquidated damages, when applicable, in accordance with the requirements of the Contract Documents.

§ 15.2 Initial Decision
§ 15.2.1 Claims, excluding those where the condition giving rise to the Claim is first discovered after expiration of 

the period for correction of the Work set forth in Section 12.2.2 or arising under Sections 10.3, 10.4, and 11.5, shall 

be referred to the Initial Decision Maker for initial decision. The Architect will serve as the Initial Decision Maker, 

unless otherwise indicated in the Agreement. Except for those Claims excluded by this Section 15.2.1, an initial 

decision shall be required as a condition precedent to mediation of any Claim. If an initial decision has not been 

rendered within 30 days after the Claim has been referred to the Initial Decision Maker, the party asserting the 

Claim may demand mediation and binding dispute resolution without a decision having been rendered. Unless the 

Initial Decision Maker and all affected parties agree, the Initial Decision Maker will not decide disputes between the 

Contractor and persons or entities other than the Owner.

§ 15.2.2 The Initial Decision Maker will review Claims and within ten days of the receipt of a Claim take one or 

more of the following actions: (1) request additional supporting data from the claimant or a response with supporting 

data from the other party, (2) reject the Claim in whole or in part, (3) approve the Claim, (4) suggest a compromise, 

or (5) advise the parties that the Initial Decision Maker is unable to resolve the Claim if the Initial Decision Maker 

lacks sufficient information to evaluate the merits of the Claim or if the Initial Decision Maker concludes that, in the 

Initial Decision Maker’s sole discretion, it would be inappropriate for the Initial Decision Maker to resolve the 

Claim.

§ 15.2.3 In evaluating Claims, the Initial Decision Maker may, but shall not be obligated to, consult with or seek 

information from either party or from persons with special knowledge or expertise who may assist the Initial 

Decision Maker in rendering a decision. The Initial Decision Maker may request the Owner to authorize retention of 

such persons at the Owner’s expense.

§ 15.2.4 If the Initial Decision Maker requests a party to provide a response to a Claim or to furnish additional 

supporting data, such party shall respond, within ten days after receipt of the request, and shall either (1) provide a 

response on the requested supporting data, (2) advise the Initial Decision Maker when the response or supporting 

data will be furnished, or (3) advise the Initial Decision Maker that no supporting data will be furnished. Upon 

receipt of the response or supporting data, if any, the Initial Decision Maker will either reject or approve the Claim 

in whole or in part.

§ 15.2.5 The Initial Decision Maker will render an initial decision approving or rejecting the Claim, or indicating 

that the Initial Decision Maker is unable to resolve the Claim. This initial decision shall (1) be in writing; (2) state 

the reasons therefor; and (3) notify the parties and the Architect, if the Architect is not serving as the Initial Decision 

Maker, of any change in the Contract Sum or Contract Time or both. The initial decision shall be final and binding 

on the parties but subject to mediation and, if the parties fail to resolve their dispute through mediation, to binding 

dispute resolution.

§ 15.2.6 Either party may file for mediation of an initial decision at any time, subject to the terms of 

Section 15.2.6.1.

§ 15.2.6.1 Either party may, within 30 days from the date of receipt of an initial decision, demand in writing that the 

other party file for mediation. If such a demand is made and the party receiving the demand fails to file for 

mediation within 30 days after receipt thereof, then both parties waive their rights to mediate or pursue binding 

dispute resolution proceedings with respect to the initial decision.
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§ 15.2.7 In the event of a Claim against the Contractor, the Owner may, but is not obligated to, notify the surety, if 

any, of the nature and amount of the Claim. If the Claim relates to a possibility of a Contractor’s default, the Owner 

may, but is not obligated to, notify the surety and request the surety’s assistance in resolving the controversy.

§ 15.2.8 If a Claim relates to or is the subject of a mechanic’s lien, the party asserting such Claim may proceed in 

accordance with applicable law to comply with the lien notice or filing deadlines.

§ 15.3 Mediation
§ 15.3.1 Claims, disputes, or other matters in controversy arising out of or related to the Contract, except those 

waived as provided for in Sections 9.10.4, 9.10.5, and 15.1.7, shall be subject to mediation as a condition precedent 

to binding dispute resolution.

§ 15.3.2 The parties shall endeavor to resolve their Claims by mediation which, unless the parties mutually agree 

otherwise, shall be administered by the American Arbitration Association in accordance with its Construction 

Industry Mediation Procedures in effect on the date of the Agreement. A request for mediation shall be made in 

writing, delivered to the other party to the Contract, and filed with the person or entity administering the mediation. 

The request may be made concurrently with the filing of binding dispute resolution proceedings but, in such event, 

mediation shall proceed in advance of binding dispute resolution proceedings, which shall be stayed pending 

mediation for a period of 60 days from the date of filing, unless stayed for a longer period by agreement of the 

parties or court order. If an arbitration is stayed pursuant to this Section 15.3.2, the parties may nonetheless proceed 

to the selection of the arbitrator(s) and agree upon a schedule for later proceedings.

§ 15.3.3 Either party may, within 30 days from the date that mediation has been concluded without resolution of the 

dispute or 60 days after mediation has been demanded without resolution of the dispute, demand in writing that the 

other party file for binding dispute resolution.  If such a demand is made and the party receiving the demand fails to 

file for binding dispute resolution within 60 days after receipt thereof, then both parties waive their rights to binding 

dispute resolution proceedings with respect to the initial decision.

§ 15.3.4 The parties shall share the mediator’s fee and any filing fees equally. The mediation shall be held in the 

place where the Project is located, unless another location is mutually agreed upon. Agreements reached in 

mediation shall be enforceable as settlement agreements in any court having jurisdiction thereof.

§ 15.4 Arbitration
§ 15.4.1 If the parties have selected arbitration as the method for binding dispute resolution in the Agreement, any 

Claim subject to, but not resolved by, mediation shall be subject to arbitration which, unless the parties mutually 

agree otherwise, shall be administered by the American Arbitration Association in accordance with its Construction 

Industry Arbitration Rules in effect on the date of the Agreement. The Arbitration shall be conducted in the place 

where the Project is located, unless another location is mutually agreed upon. A demand for arbitration shall be 

made in writing, delivered to the other party to the Contract, and filed with the person or entity administering the 

arbitration. The party filing a notice of demand for arbitration must assert in the demand all Claims then known to 

that party on which arbitration is permitted to be demanded.

§ 15.4.1.1 A demand for arbitration shall be made no earlier than concurrently with the filing of a request for 

mediation, but in no event shall it be made after the date when the institution of legal or equitable proceedings based 

on the Claim would be barred by the applicable statute of limitations. For statute of limitations purposes, receipt of a 

written demand for arbitration by the person or entity administering the arbitration shall constitute the institution of 

legal or equitable proceedings based on the Claim.

§ 15.4.2 The award rendered by the arbitrator or arbitrators shall be final, and judgment may be entered upon it in 

accordance with applicable law in any court having jurisdiction thereof.

§ 15.4.3 The foregoing agreement to arbitrate and other agreements to arbitrate with an additional person or entity 

duly consented to by parties to the Agreement, shall be specifically enforceable under applicable law in any court 

having jurisdiction thereof.

§ 15.4.4 Consolidation or Joinder 
§ 15.4.4.1 Subject to the rules of the American Arbitration Association or other applicable arbitration rules, either 

party may consolidate an arbitration conducted under this Agreement with any other arbitration to which it is a party 
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provided that (1) the arbitration agreement governing the other arbitration permits consolidation, (2) the arbitrations 

to be consolidated substantially involve common questions of law or fact, and (3) the arbitrations employ materially 

similar procedural rules and methods for selecting arbitrator(s).

§ 15.4.4.2 Subject to the rules of the American Arbitration Association or other applicable arbitration rules, either 

party may include by joinder persons or entities substantially involved in a common question of law or fact whose 

presence is required if complete relief is to be accorded in arbitration, provided that the party sought to be joined 

consents in writing to such joinder. Consent to arbitration involving an additional person or entity shall not 

constitute consent to arbitration of any claim, dispute or other matter in question not described in the written 

consent.

§ 15.4.4.3 The Owner and Contractor grant to any person or entity made a party to an arbitration conducted under 

this Section 15.4, whether by joinder or consolidation, the same rights of joinder and consolidation as those of the 

Owner and Contractor under this Agreement.
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PROJECT TEAM

ARCHITECT

SPS + Architects LLP

219 N 3rd Avenue, Suite 111 

Tucson, AZ 85705

Contact: Sharon Lew

Telephone: (520) 428-1180

Email: Sharon.L@spsplusarchitects.com

STRUCTURAL

Broderick Engineering

Telephone: (520) 8879416

Contact: Ryan Wendt

MECHANICAL AND PLUMBING:

KC Mechanical Engineering

Telephone: (520) 327-7611

Contact: Miguel Gastelum

               Damian Quijada

ELECTRICAL:

M3 Engineering &Technology Corp.

Telephone: (520) 293 -1488

Contact: Lorin Roybal, lorin.roybal@m3eng.com 

                                                    CIVIL ENGINEER:

Kimley – Horn

Telephone: (520) 352-8635

Contact: David Tapia

CLIENT

Pascua Yaqui Tribe

 Contact: Rick Gonzalez

Email: Rick.Gonzalez@pascuayaqui-nsn.gov

END OF DOCUMENT 00 0003
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DOCUMENT 00 2600

PROCUREMENT SUBSTITUTION PROCEDURES

1.1 DEFINITIONS

A. Procurement Substitution Requests: Requests for changes in products, materials, equipment, 
and methods of construction from those indicated in the Procurement and Contracting 
Documents, submitted prior to receipt of bids.

B. Substitution Requests: Requests for changes in products, materials, equipment, and methods of 
construction from those indicated in the Contract Documents, submitted following Contract 
award. See Section 01 2500 "Substitution Procedures" for conditions under which Substitution 
requests will be considered following Contract award.

1.2 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution 
with related products and materials. Engage a qualified testing agency to perform compatibility 
tests recommended by manufacturers.

1.3 PROCUREMENT SUBSTITUTIONS

A. Procurement Substitutions, General: By submitting a bid, the Bidder represents that its bid is 
based on materials and equipment described in the Procurement and Contracting Documents, 
including Addenda. Bidders are encouraged to request approval of qualifying substitute 
materials and equipment when the Specifications Sections list materials and equipment by 
product or manufacturer name.

B. Procurement Substitution Requests will be received and considered by Owner when the 
following conditions are satisfied, as determined by Architect; otherwise requests will be 
returned without action:

1. Extensive revisions to the Contract Documents are not required.
2. Proposed changes are in keeping with the general intent of the Contract Documents, 

including the level of quality of the Work represented by the requirements therein.
3. The request is fully documented and properly submitted.

1.4 SUBMITTALS

A. Procurement Substitution Request: Submit to Procurement Manager. Procurement Substitution 
Request must be made in writing by prime contract Bidder only in compliance with the following 
requirements:

1. Requests for substitution of materials and equipment will be considered if received no 
later than 10 days prior to date of bid opening. A final addendum will be issued not later 
than 5 days prior to the bid.

2. Submittal Format: Submit electronic file of each written Procurement Substitution 
Request, using form bound in Project Manual:

3. Submittal Format: Submit Procurement Substitution Request, using format provided on 
Project Web site.
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a. Identify the product or the fabrication or installation method to be replaced in each 
request. Include related Specifications Sections and drawing numbers.

b. Provide complete documentation on both the product specified and the proposed 
substitute, including the following information as appropriate:

1) Point-by-point comparison of specified and proposed substitute product 
data, fabrication drawings, and installation procedures.

2) For construction methods, include a detailed description for proposed 
method.

3) Accurate cost data on proposed substitution in comparison with product or 
method specified.

4) Copies of current, independent third-party test data of salient product or 
system characteristics.

5) Samples and colors in the case of articles or products.
6) Detailed comparison of significant qualities of the proposed substitute with 

those of the Work specified. Complete data substantiating compliance of 
proposed substitution with Contract Documents.Significant qualities may 
include attributes such as performance, weight, size, durability, visual effect, 
sustainable design characteristics, warranties, and specific features and 
requirements indicated. Indicate deviations, if any, from the Work specified.

7) Material test reports from a qualified testing agency indicating and 
interpreting test results for compliance with requirements indicated.

8) Research reports, where applicable, evidencing compliance with building 
code in effect for Project.

9) Product identification, including manufacturer's name, address and 
telephone number.

10) Name and address of similar projects on which product was used and date 
of installation.

11) Manufacturer's literature, showing complete product description, 
performance and test data and all reference standards.

12) Coordination information, including a list of changes or modifications needed 
to other parts of the Work and to construction performed by Owner and 
separate contractors, which will become necessary to accommodate the 
proposed substitute.

c. Provide certification by manufacturer that the substitute proposed is equal to or 
superior to that required by the Procurement and Contracting Documents, and that 
its in-place performance will be equal to or superior to the product or equipment 
specified in the application indicated.

d. Bidder, in submitting the Procurement Substitution Request, waives the right to 
additional payment or an extension of Contract Time because of the failure of the 
substitute to perform as represented in the Procurement Substitution Request.

B. Architect's Action:

1. Architect may request additional information or documentation necessary for evaluation 
of the Procurement Substitution Request. Architect will notify all bidders of acceptance of 
the proposed substitute by means of an Addendum to the Procurement and Contracting 
Documents.

2. Architect's approval of a substitute during bidding does not relieve Contractor of 
the responsibility to submit required shop drawings and to comply with all other 
requirements of the Contract Documents.

END OF DOCUMENT 00 2600
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DOCUMENT 00 3132
GEOTECHNICAL DATA

1.1 GEOTECHNICAL DATA

A. This Document with its referenced attachments is part of the Procurement and Contracting 
Requirements for Project. They provide Owner's information for Bidders' convenience and are 
intended to supplement rather than serve in lieu of Bidders' own investigations. They are made 
available for Bidders' convenience and information. This Document and its attachments are not 
part of the Contract Documents.

B. Because subsurface conditions indicated by the soil borings are a sampling in relation to the 
entire construction area, and for other reasons, the Owner, the Architect, the Architect's 
consultants, and the firm reporting the subsurface conditions do not warranty the conditions 
below the depths of the borings or that the strata logged from the borings are necessarily typical 
of the entire site. Any party using the information described in the soil borings and geotechnical 
report shall accept full responsibility for its use. 

C. Soil-boring data for Project, obtained by ATEK Engineering Consultants, dated August 30, 
2022, is available for viewing as appended to this Document.

D. A geotechnical investigation report for Project, prepared by ATEK Engineering Consultants, 
dated October 10, 2022, is available for viewing as appended to this Document.

1. The opinions expressed in this report are those of a geotechnical engineer and represent 
interpretations of subsoil conditions, tests, and results of analyses conducted by a 
geotechnical engineer. Owner, Architect and Architect’s consultants are not responsible 
for interpretations or conclusions drawn from the data.

2. Any party using information described in the geotechnical report shall make additional 
test borings and conduct other exploratory operations that may be required to determine 
the character of subsurface materials that may be encountered.

END OF DOCUMENT 00 3132
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SECTION 00 4520 

ASBESTOS STATEMENT

ASBESTOS   STATEMENT

State of Arizona )
) ss.

County of )

Title of Bid   

Bid Number   

CONTRACTOR

The persons, corporation, or company who makes the accompanying Proposal, having first been duly 
sworn, disposes and says:

All materials used in the above-referenced project are free of asbestos.

(Title)

Subscribed and sworn before me

This day of , 20 .

Signature of Notary Public in and for

the County of   

State of   
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SECTION 01 1000
SUMMARY

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Project information.
2. Work covered by Contract Documents.
3. Work restrictions.
4. Specification and Drawing conventions.

1.2 DEFINITIONS

A. Work Package: A group of specifications, drawings, and schedules prepared by the design 
team to describe a portion of the Project Work for pricing, permitting, and construction.

B. Project Identification: Tortuga Ranch Skills Center, SPS + Architects Project No. 22050.
1. Project Location: 3300 Marstellar Drive, Tucson,  Arizona 

C. Owner: Pascua Yaqui Tribe
1.  Owner’s Representative: Rick Gonzalez 

D. Architect: SPS+Architects, LLP; 219 N 3rd Avenue, Suite 111 | Tucson, AZ 85705
1. Architect's Representative:  Sharon Lew; Sharon.l@spsplusarchitects.com

E. Architect's Consultants: Architect has retained the following design professionals, who have 
prepared designated portions of the Contract Documents:

1.  Mechanical / Plumbing:  KC Mechanical Engineering, LLC, 
a.     Representative:  Miguel Gastelum, miguelg@kcmech.net
b.    Representative:  Damian A. Quijada, damianq@kcmech.net

2.       Structural Engineers: Broderick Engineering

a.    Representative: Ryan Wendt; (520) 887-9416

3.      Electrical: M3 Engineering & Technology.
a.      Representative: Lorin Roybal.  Lorin.Roybal@m3eng.com

4. Civil Engineering: Kimley - Horn
a.     Representative: David Tapia; David.Tapia@kimley-horn.com

1.3 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of the Project is defined by the Contract Documents and includes, but is not limited 
to, the following: 
1. Work of this contract includes the construction of a new facility comprised of 2 new Pre-

engineered metal buildings with a shared exterior covered corridor and site work. Interior 

mailto:damianq@kcmech.net
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work includes new drywall and metal stud partitions, new finishes, cabinetry, mechanical 
and electrical work. The entire building is raised 4’-0” to mitigate flooding concerns. The 
skills center will include offices, a meeting room, a maker space / classroom, and a 
commercial kitchen component. Building type is IIB with B occupancy.

1.4 WORK RESTRICTIONS

A. Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets, work on public streets, rights of way, and 
other requirements of authorities having jurisdiction.

B. On-Site Work Hours: Limit work to between 7 o’clock a.m. to 6 o’clock p.m., Sunday through 
Friday, unless otherwise approved by Owner. Work hours may be modified to meet Project 
requirements if approved by Owner and authorities having jurisdiction. Provide not less than 7 
days advanced notice for utility shutdowns, work modification request and approval by Owner.

1. Saturday Hours: Coordinate with Owner.
2. Early Morning Hours or After Hours work: Coordinate with Owner.
3. Hours for Utility Shutdowns: Coordinate with Owner.
4. Hours for noisy activities: Coordinate with Owner.

C. Smoking and Controlled Substance Restrictions: Use of tobacco products, alcoholic beverages, 
and other controlled substances on Project site is not permitted.

D. Employee Screening: Comply with Owner's requirements for drug and background screening of 
Contractor personnel working on Project site.

1. If required, maintain list of approved screened personnel with Owner's representative.

1.5 SPECIFICATION AND DRAWING CONVENTIONS

A. Specification Content: The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations. 
These conventions are as follows:

1. Imperative mood and streamlined language are generally used in the Specifications. The 
words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase.

2. Text Color: Text used in the Specifications, including units of measure, manufacturer and 
product names, and other text may appear in multiple colors or underlined as part of a 
hyperlink; no emphasis is implied by text with these characteristics.

3. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may allow 
for access to linked information that is not residing in the Specifications. Unless otherwise 
indicated, linked information is not part of the Contract Documents.

4. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise.

B. Drawing Coordination: Requirements for materials and products identified on Drawings are 
described in detail in the Specifications. One or more of the following are used on Drawings to 
identify materials and products:
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1. Terminology: Materials and products are identified by the typical generic terms used in 
the individual Specifications Sections.

2. Abbreviations: Materials and products are identified by abbreviations scheduled on 
Drawings.

3. Keynoting: Materials and products are identified by reference keynotes referencing 
Specification Section numbers found in this Project Manual.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 1000
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SECTION 01 2100

ALLOWANCES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Inspecting and testing allowances.

1.03 INSPECTING AND TESTING ALLOWANCES

A.      Costs Included in Inspecting and Testing Allowances:  Cost of engaging an inspecting or 
testing agency; execution of inspecting and tests; and reporting results.
1. An allowance of $7500.00 shall be included in the Bid to cover costs associated with 

Special Inspections and Testing.

B. At closeout of Contract, funds remaining in Inspecting and Testing Allowance will be 
credited to Owner by Change Order.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION - NOT USED

END OF SECTION 01 2100
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SECTION 01 2500

SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for substitutions.

B. Related Requirements:

1. Section 01 6000 "Product Requirements" for requirements for submitting comparable 

product submittals.

1.2 DEFINITIONS

A. Substitutions: Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents.

1. Substitutions for Cause: Changes proposed by Contractor that are required due to 

changed Project conditions, such as unavailability of product, regulatory changes, or 

unavailability of required warranty terms due to no fault of the Contractor. 

2. Substitutions for Owner Advantage: Changes proposed by Contractor or Owner that are 

not required to meet other Project requirements but may offer advantage to the Owner.

1.3 ACTION SUBMITTALS

A. Substitution Requests: Submit documentation identifying product or fabrication or installation 

method to be replaced. Include Specification Section number and title and Drawing numbers 

and titles.

1. Substitution Request Form: Use form provided at the end of this Section.

2. Documentation: Show compliance with requirements for substitutions and the following, 

as applicable:

a. Statement indicating why specified product or fabrication, or installation method 

cannot be provided, if applicable. 

b. Coordination of information, including a list of changes or revisions needed to other 

parts of the Work and to construction performed by Owner and separate contractors 

that will be necessary to accommodate proposed substitution. Provide a statement 

that all revisions required to facilitate the requested substitution with the structure or 

utility connections will be borne by Contractor and that there will be no additional 

cost to Owner.

c. Detailed comparison of significant qualities of proposed substitutions with those of 

the Work specified. Include annotated copy of applicable Specification Section. 

Significant qualities may include attributes, such as performance, weight, size, 

durability, visual effect, sustainable design characteristics, warranties, and specific 
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features and requirements indicated. Indicate deviations, if any, from the Work 

specified.

d. Product Data, including drawings and descriptions of products and fabrication and 

installation procedures.

e. Samples, where applicable or requested.

f. Certificates and qualification data, where applicable or requested.

g. List of similar installations for completed projects, with project names and 

addresses as well as names and addresses of architects and owners.

h. Material test reports from a qualified testing agency, indicating and interpreting test 

results for compliance with requirements indicated.

i. Detailed comparison of Contractor's construction schedule using proposed 

substitutions with products specified for the Work, including effect on the overall 

Contract Time. If specified product or method of construction cannot be provided 

within the Contract Time, include letter from manufacturer, on manufacturer's 

letterhead, stating date of receipt of purchase order, lack of availability, or delays in 

delivery. The supporting data shall include the names, addresses and telephone 

numbers of local and/or national suppliers of the product for verification of 

availability.

j. Cost information, including a proposal of change, if any, in the Contract Sum.

k. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents, except as indicated in substitution request, is compatible 

with related materials and is appropriate for applications indicated.

l. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce indicated 

results.

3. Architect's Action: If necessary, Architect will request additional information or 

documentation for evaluation within seven days of receipt of a request for substitution. 

Architect will notify Contractor of acceptance or rejection of proposed substitution within 

15 days of receipt of request, or seven days of receipt of additional information or 

documentation, whichever is later.

a. Forms of Acceptance: Change Order, Construction Change Directive, or Architect's 

Supplemental Instructions for minor changes in the Work.

b. Use product specified if Architect does not issue a decision on use of a proposed 

substitution within time allocated.

c. Substitutions will not be considered when they are indicated or implied on Shop 

Drawing or Product Data submittals without separate written request, or when 

acceptance will require substantial revision of Contract Documents.

d. Architect/Engineer will determine acceptability of proposed substitution and will 

notify Contractor of acceptance or rejection in writing within a reasonable time. The 

Architect’s decisions on matters relating to aesthetic effect will be final if consistent 

with the intent expressed in the Contract Documents. 
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1.4 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution 

with related products and materials. Engage a qualified testing agency to perform compatibility 

tests recommended by manufacturers.

B. A request for Substitution constitutes a representation that the Contractor will coordinate 

installation and make changes to other Work that may be required for the Work to be complete 

with no additional cost to Owner. The Contractor waives claims for additional costs or time 

extension that may subsequently become apparent.

1.5 PROCEDURES

A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved 

substitutions.

1.6 SUBSTITUTIONS

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for 

change, but not later than 15 days prior to time required for preparation and review of related 

submittals.

1. Conditions: Architect will consider Contractor's request for substitution when the following 

conditions are satisfied. If the following conditions are not satisfied, Architect will return 

requests without action, except to record noncompliance with these requirements:

a. Requested substitution is consistent with the Contract Documents and will produce 

indicated results.

b. Substitution request is fully documented and properly submitted.

c. Requested substitution will not adversely affect Contractor's construction schedule.

d. Requested substitution has received necessary approvals of authorities having 

jurisdiction.

e. Requested substitution is compatible with other portions of the Work.

f. Requested substitution has been coordinated with other portions of the Work.

g. Requested substitution provides specified warranty.

h. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved.

B. Substitutions for Owner Advantage: Architect will consider requests for substitution if received 

within 10 days after the Notice to Proceed. Requests received after that time may be considered 

or rejected at discretion of Architect.

1. Conditions: Architect will consider Contractor's request for substitution when the following 

conditions are satisfied. If the following conditions are not satisfied, Architect will return 

requests without action, except to record noncompliance with these requirements:
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a. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations. Contractor’s additional responsibilities 

include compensation to Architect for redesign and evaluation services, no 

increased cost of other construction by Owner, and similar considerations.

b. Requested substitution is consistent with the Contract Documents and will produce 

indicated results.

c. Substitution request is fully documented and properly submitted.

d. Requested substitution will not adversely affect Contractor's construction schedule.

e. Requested substitution has received necessary approvals of authorities having 

jurisdiction.

f. Requested substitution is compatible with other portions of the Work.

g. Requested substitution has been coordinated with other portions of the Work.

h. Requested substitution provides specified warranty.

i. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)
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SUBSTITUTION REQUEST FORM 

TO:SPS+ Architects LLP Project:_______________________________________

219 N 3rd Avenue, Suite 111 Client: _______________________________________

Tucson, AZ 85705 SPS+ Project Number: __________________________

We hereby submit for your consideration the following product, instead of the specified item, for the above 

project.

Section _______________ Page _________________ Paragraph/Line _______________

Specified Item: _______________________________________________________________________

Proposed Substitution:

____________________________________________________________________________________

____________________________________________________________________________________

Attach complete product description, drawings, photographs, performance and test data, and other 

information necessary for evaluation, indicating by highlighting all comparable data between specified 

item and proposed substitution.  Identify specific model numbers, finishes, options, etc.

A. Will changes be required to building design (architecturally, structurally, mechanically or electrically) 

in order to properly install proposed substitution?  

Yes _____  No _____.  If Yes, explain: 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

B. The undersigned agrees to pay for changes to the building design, including redesign, engineering 

and drawing costs, caused by requested substitution.           Yes _____  No _____.

C. List differences between proposed substitution and specified item.

Specified Item Proposed Substitution

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

D.  Does substitution affect Drawing dimensions?  Yes _____  No _____.  If yes, explain:

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

E. What effect does substitution have on other trades?  

____________________________________________________________________________________

____________________________________________________________________________________

F. Does manufacturer's warranty of proposed substitution differ from that specified?  Yes _________  

No _____.  If Yes, explain:
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_______

_______________________________________________________________________ _

G. Will substitution affect progress schedule?  Yes _____  No _____.  If Yes, explain:

____________________________________________________________________________________

____________________________________________________________________________________

H. Will substitution require more license fees or royalties than specified product?  

Yes _____  No _____.  If Yes, explain:

__________________________

I.  Will maintenance and service parts be locally available for substitution?  

Yes _______________  No _______________   If No, explain:

____________________________________________________________________________________

____________________________________________________________________________________

J. Will substitution be compatible with all adjacent material and/or applications to or on the proposed 

substitution?  Yes _____  No _____.  If no, explain what material substitutions will be required to make 

your proposed substitution compatible: _________________________

____________________________________________________________________________________

____________________________________________________________________________________

List materials that will be required to provide compatibility:  

____________________

K. I (We) the undersigned do hereby assume all responsibility for all provisions indicated herein and 

agree that, if adequate comparable information is not provided as required by Instructions to Bidders and 

this Form, the proposed substitution shall be subject to rejection.

The undersigned understands and agrees that the substitution requested must be submitted to and be in 

the possession of the Architect prior to the Bid Date and Time as scheduled, to be considered, including 

all supporting data for the substitution.  Faxed copies will not be considered.

Submitted by: For Architect's Use Only:

__________________________________ Accepted ________  Accepted as Noted______

Signature

__________________________________ Not Accepted _____  Received Late ______

Firm

__________________________________ By:______________________  Date: ________

Address

__________________________________ Remarks:  ______________________________

__________________________________ ______________________________________

Date     Telephone No.

END OF SECTION 01 2500
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SECTION 01 2600
CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for handling and processing 
Contract modifications.

B. Related Requirements:

1. Section 01 2500 "Substitution Procedures" for administrative procedures for handling 
requests for substitutions made after the Contract award.

2. Section 01 3100 "Project Management and Coordination" 

1.2 MINOR CHANGES IN THE WORK

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710.

1.3 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of proposed 
changes in the Work that may require adjustment to the Contract Sum or the Contract Time. 
If necessary, the description will include supplemental or revised Drawings and 
Specifications.

1. Work Change Proposal Requests issued by Architect are not instructions either to stop 
work in progress or to execute the proposed change.

2. Within time specified in Proposal Request after receipt of Proposal Request, submit a 
quotation estimating cost adjustments to the Contract Sum and the Contract Time 
necessary to execute the change.
a. Include a list of quantities of products required or eliminated and unit costs, with total 

amount of purchases and credits to be made. If requested, furnish survey data to 
substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts.

c. Include costs of labor and supervision directly attributable to the change.
d. Include an updated Contractor's construction schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish 
times, and activity relationship. Use available total float before requesting an 
extension of the Contract Time.

e. Quotation Form: Use forms acceptable to Architect.
B. Contractor-Initiated Proposals: If latent or changed conditions require modifications to the 

Contract, Contractor may initiate a claim by submitting a request for a change to Architect.

1. Include a statement outlining reasons for the change and the effect of the change on the 
Work. Provide a complete description of the proposed change. Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made. If requested, furnish survey data to 
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts.

4. Include costs of labor and supervision directly attributable to the change.
5. Include an updated Contractor's construction schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship. Use available total float before requesting an extension of the 
Contract Time.

6. Comply with requirements in Section 01 2500 "Substitution Procedures" if the proposed 
change requires substitution of one product or system for product or system specified.

7. Proposal Request Form: Use form acceptable to Architect.
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1.4 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Work Change Proposal Request, Architect will issue a Change 
Order for signatures of Owner and Contractor on AIA Document G701.

1.5 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive: Architect may issue a Construction Change Directive on 
AIA Document G714. Construction Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order.

1. Construction Change Directive contains a complete description of change in the Work. It 
also designates method to be followed to determine change in the Contract Sum or the 
Contract Time.

B. Documentation: Maintain detailed records on a time and material basis of work required by 
the Construction Change Directive.

1. After completion of change, submit an itemized account and supporting data necessary 
to substantiate cost and time adjustments to the Contract.

1.6 WORK CHANGE DIRECTIVE

A. Work Change Directive: Architect may issue a Work Change Directive on 
EJCDC Document C-940. Work Change Directive instructs Contractor to proceed with a 
change in the Work, for subsequent inclusion in a Change Order.

1. Work Change Directive contains a complete description of change in the Work. It also 
designates method to be followed to determine change in the Contract Sum or the 
Contract Time.

B. Documentation: Maintain detailed records on a time and material basis of work required by 
the Work Change Directive.

1. After completion of change, submit an itemized account and supporting data necessary 
to substantiate cost and time adjustments to the Contract.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 2600
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SECTION 01 3000

ADMINISTRATIVE REQUIREMENTS

PART 1 - GENERAL

1.1 DESCRIPTION OF WORK

A. Work of this contract includes the construction of a new facility comprised of 2 new Pre-
engineered metal buildings with a shared exterior covered corridor and site work. Interior work 
includes new drywall and metal stud partitions, new finishes, cabinetry, mechanical and electrical 
work. The entire building is raised 4’-0” to mitigate flooding concerns. The skills center will include 
offices, a meeting room, a maker space / classroom, and a commercial kitchen component. 
Building type is IIB with B occupancy.

1.2 RELATED WORK

A. The contractor will be expected to cooperate with the Owner, occupants, and all other 
contractors who may be affected by this work. 

1.3 CONTRACTOR USE OF PREMISES

A. Contractor may have full access and use of the renovation area for Work and for construction 
operations.  However, caution must be taken to protect staff and other occupants of adjacent 
areas of the facility.  Refer to drawings for boundary of construction.

1.4 REGULATORY REQUIREMENTS 

A. Construction of this Project shall be in compliance to latest editions of codes listed and such 
codes or standards as indicated in the specifications or shown on the drawings.

1.5 COORDINATION

A. Coordinate work of the various sections of Specifications to assure efficient and orderly 
sequence of installation of construction elements, with provisions for accommodating items 
installed later.

B. Verify characteristics and elements of interrelated operating equipment for compatibility.  
Coordinate work of various sections having interdependent responsibilities for installing, 
connecting to, and placing in service, such equipment.

C. General Contractor shall coordinate space requirements and installation of mechanical and 
electrical work which are indicated diagrammatically on Drawings.  Follow routing shown for 
pipes, ducts, and conduits, as closely as practicable; make runs parallel with lines of building.  
Utilize spaces efficiently to maximize accessibility for other installations, for maintenance, and 
for repairs.

D. In finished areas, except as otherwise shown, conceal pipes, ducts, and wiring in the 
construction.  Coordinate locations of fixtures and outlets with finish elements.

1.6 REFERENCE STANDARDS

A. For products specified by association or trade standards, comply with requirements of the 
standard, except when more rigid requirements are specified or are required by applicable 
codes.

B. The date of the standard is that in effect as of the Bid date, except when a specific date is 
specified.

C. Obtain copies of standards when required by Contract Documents.  Maintain copy at job site 
during progress of the specific work.

1.7 CONSTRUCTION SAFETY PROGRAM AND REGULATIONS
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A. "Manual of Accident Prevention in Construction", Latest Edition, as published by the Associated 
General Contractors of America, Inc., and "General Construction Safety Code", Latest Revised 
Edition, as published by the Industrial Commission of Arizona, shall constitute the outline for the 
Safety Program to be adhered to during course of Project.  A copy of both these publications 
shall be available at the job site for reference.

B. Safety inspections will be periodically conducted by Contractor.  Violations held to be within 
guidelines of publications noted above will be properly cared for and corrected by Contractor.

C. Owner and Architect shall not have control or charge of and shall not be responsible for 
construction means, methods, techniques, sequences or procedures, or for safety precautions 
and programs in connection with the Work, for the acts or omissions of Contractor, 
Subcontractors or any other person performing any of the Work, or for the failure of any of them 
to carry out the Work in accordance with the Contract Documents.  Contractor shall legally 
defend and hold Owner and Architect harmless from penalty by any regulatory agency or Court 
of Law.

1.8 SUPERINTENDENT

A. Contractor shall employ a competent Superintendent and necessary assistants who shall be in 
attendance at the Project site during the progress of the work.  The Superintendent shall be 
satisfactory to Owner and shall not be changed except with consent of Owner, unless 
Superintendent proves to be unsatisfactory to Contractor and ceases to be in his employ.  
Superintendent shall represent Contractor and all communications given to Superintendent shall 
be as binding as if given to Contractor.  Important communications will be confirmed in writing.  
Other communications will be so confirmed on written request in each case.

END OF SECTION 01 3000
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SECTION 01 3100
PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative provisions for coordinating construction operations on Project, 
including, but not limited to, the following:

1. General coordination procedures.

2. RFIs.

3. Digital project management procedures.

4. Project meetings.

B. Each contractor shall participate in coordination requirements. Certain areas of responsibility are 
assigned to a specific contractor.

1.2 DEFINITIONS

A. RFI: Request for Information. Request from Owner, Architect, or Contractor seeking information 
required by or clarifications of the Contract Documents.

1.3 INFORMATIONAL SUBMITTALS

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form:

1. Name, address, telephone number, and email address of entity performing subcontract or 
supplying products.

2. Number and title of related Specification Section(s) covered by subcontract.

3. Drawing number and detail references, as appropriate, covered by subcontract.

B. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key 
personnel assignments, including superintendent and other personnel in attendance at Project 
site. Identify individuals and their duties and responsibilities, list addresses, cellular telephone 
numbers, and e-mail addresses. 

1. Provide names, addresses, and telephone numbers of individuals assigned as alternates 
in the absence of individuals assigned to Project.

2. Post copies of list in Project meeting room, in field office. Keep list current at all times.

1.4 GENERAL COORDINATION PROCEDURES

A. Coordination: Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate 
construction operations included in different Sections that depend on each other for proper 
installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results, where 
installation of one part of the Work depends on installation of other components, before or 
after its own installation.

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

B. Prepare memoranda for distribution to each party involved, outlining special procedures required 
for coordination. Include such items as required notices, reports, and list of attendees at meetings.
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1. Prepare similar memoranda for Owner and separate contractors if coordination of their 
Work is required.

C. Administrative Procedures: Coordinate scheduling and timing of required administrative 
procedures with other construction activities and scheduled activities of other contractors to avoid 
conflicts and to ensure orderly progress of the Work. Such administrative activities include, but 
are not limited to, the following:

1. Preparation of Contractor's construction schedule.

2. Preparation of the schedule of values.

3. Installation and removal of temporary facilities and controls.

4. Delivery and processing of submittals.

5. Progress meetings.

6. Preinstallation conferences.

7. Project closeout activities.

8. Startup and adjustment of systems.

1.5 REQUEST FOR INFORMATION (RFI)

A. General: Immediately on discovery of the need for additional information, clarification, or 
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form 
specified.

1. Architect will return without response those RFIs submitted to Architect by other entities 
controlled by Contractor.

2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's work or 
work of subcontractors.

B. Content of the RFI: Include a detailed, legible description of item needing information or 
interpretation and the following:

1. Project name.

2. Owner name.

3. Owner's Project number.

4. Name of Architect.

5. Architect's Project number.

6. Date.

7. Name of Contractor.

8. RFI number, numbered sequentially.

9. RFI subject.

10. Specification Section number and title and related paragraphs, as appropriate.

11. Drawing number and detail references, as appropriate.

12. Field dimensions and conditions, as appropriate.

13. Contractor's suggested resolution. If Contractor's suggested resolution impacts the 
Contract Time or the Contract Sum, Contractor shall state impact in the RFI.

14. Contractor's signature.

15. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 
Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation.

a. Include dimensions, thicknesses, structural grid references, and details of affected 
materials, assemblies, and attachments on attached sketches.

C. RFI Forms: Software-generated form with substantially the same content as indicated above, 
acceptable to Architect.
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1. Attachments shall be electronic files in PDF format.

D. Architect's Action: Architect will review each RFI, determine action required, and respond. Allow 
five work days for Architect's response for each RFI. Allow seven work days for Architect’s 
response to RFIs which require review by more than one discipline. RFIs received by Architect 
after 1:00 p.m. will be considered as received the following working day.

1. The following Contractor-generated RFIs will be returned without action:

a. Requests for approval of submittals.

b. Requests for approval of substitutions.

c. Requests for approval of Contractor's means and methods.

d. Requests for coordination information already indicated in the Contract Documents.

e. Requests for adjustments in the Contract Time or the Contract Sum.

f. Requests for interpretation of Architect's actions on submittals.

g. Incomplete RFIs or inaccurately prepared RFIs.

2. Architect's action may include a request for additional information, in which case Architect's 
time for response will date from time of receipt by Architect of additional information.

3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract 
Sum may be eligible for Contractor to submit Change Proposal. 

a. If Contractor believes the RFI response warrants change in the Contract Time or the 
Contract Sum, notify Architect in writing within 5 working days of receipt of the RFI 
response.

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 
Submit log weekly. Use software log that is part of web-based Project management software to 
include the following:

1. Project name.

2. Name and address of Contractor.

3. Name and address of Architect.

4. RFI number, including RFIs that were returned without action or withdrawn.

5. RFI description.

6. Date the RFI was submitted.

7. Date Architect's response was received.

8. Identification of related Minor Change in the Work, Construction Change Directive, and 
Proposal Request, as appropriate.

9. Identification of related Field Order, Work Change Directive, and Proposal Request, as 
appropriate.

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 
to affected parties. Review response and notify Architect within 5 working days if Contractor 
disagrees with response.

G. PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as 
follows:

1. Assemble complete submittal package into a single indexed file, incorporating submittal 
requirements of a single Specification Section and transmittal form with links enabling 
navigation to each item.

2. Name file with submittal number or other unique identifier, including revision identifier.

3. Certifications: Where digitally submitted certificates and certifications are required, provide 
a digital signature with digital certificate on where indicated.

1.6 DIGITAL PROJECT MANAGEMENT PROCEDURES

A. Use of Architect's Digital Data Files: Digital data files of Architect's CAD drawings will be provided 
by Architect for Contractor's use during construction.
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1. Architect makes no representations as to the accuracy or completeness of digital data files 
as they relate to Contract Drawings.

2. Digital Drawing Software Program: Contract Drawings will be available in to the contractor 
in PDF format.

3. Contractor shall execute a data licensing agreement provided by the Architect.

a. Subcontractors and other parties granted access by Contractor to Architect's digital 
data files shall also be required to execute a data licensing agreement.

B. Web-Based Project Management Software Package: Provide, administer, and use a  web-based 
Project management software package for purposes of hosting and managing Project 
communication and documentation until Final Completion.

1. Web-based Project management software includes, at a minimum, the following features:

a. Compilation of Project data, including Contractor, subcontractors, Architect, Architect's 
consultants, Owner, and other entities involved in Project. Include names of 
individuals and contact information.

b. Access control for each entity for each workflow process, to determine entity's digital 
rights to create, modify, view, and print documents.

c. Document workflow planning, allowing customization of workflow between project 
entities.

d. Creation, logging, tracking, and notification for Project communications required in 
other Specification Sections, including, but not limited to, RFIs, submittals, Minor 
Changes in the Work, Construction Change Directives, and Change Orders.

e. Track status of each Project communication in real time, and log time and date when 
responses are provided.

f. Procedures for handling PDFs or similar file formats, allowing markups by each entity. 
Provide security features to lock markups against changes once submitted.

g. Processing and tracking of payment applications.

h. Processing and tracking of contract modifications.

i. Creating and distributing meeting minutes.

j. Document management for Drawings, Specifications, and coordination drawings, 
including revision control.

k. Management of construction progress photographs.

2. At completion of Project, provide digital archive in PDF format that is readable by common 
desktop software applications. Provide data in locked format to prevent further changes. 

C. PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as 
follows:

1. Assemble complete submittal package into a single indexed file, incorporating submittal 
requirements of a single Specification Section and transmittal form with links enabling 
navigation to each item.

2. Name file with submittal number or other unique identifier, including revision identifier.

3. Certifications: Where digitally submitted certificates and certifications are required, provide 
a digital signature with digital certificate on where indicated.

1.7 PROJECT MEETINGS

A. Preconstruction Conference: Contractor will schedule and conduct a preconstruction conference 
before starting construction, at a time convenient to Owner and Architect, but no later than 10 
working days after execution of the Agreement.

1. Attendees: Authorized representatives of Owner, Architect, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the conference. Participants at the conference shall be familiar with 
Project and authorized to conclude matters relating to the Work.

2. Agenda: Discuss items of significance that could affect progress, including the following:
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a. Responsibilities and personnel assignments.

b. Tentative construction schedule.

c. Phasing.

d. Critical work sequencing and long lead items.

e. Designation of key personnel and their duties.

f. Lines of communications.

g. Use of web-based Project software.

h. Procedures for processing field decisions and Change Orders.

i. Procedures for RFIs.

j. Procedures for testing and inspecting.

k. Procedures for processing Applications for Payment.

l. Distribution of the Contract Documents.

m. Submittal procedures.

n. Sustainable design requirements.

o. Preparation of Record Documents.

p. Use of the premises.

q. Work restrictions.

r. Working hours.

s. Owner's occupancy requirements.

t. Responsibility for temporary facilities and controls.

u. Procedures for moisture and mold control.

v. Procedures for disruptions and shutdowns.

w. Construction waste management and recycling.

x. Parking availability.

y. Office, work, and storage areas.

z. Equipment deliveries and priorities.

aa. First aid.

bb. Security.

cc. Progress cleaning.

B. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each 
construction activity when required by other Sections and when required for coordination with 
other construction.

1. Attendees: Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting. Advise Architect 
and Owner of scheduled meeting dates not less than 5 days prior to meeting.

2. Agenda: Review progress of other construction activities and preparations for the particular 
activity under consideration, including requirements for the following:

a. Contract Documents.

b. Related RFIs.

c. Related Change Orders.

d. Deliveries.

e. Submittals.

f. Review of mockups.

g. Possible conflicts.
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h. Compatibility requirements.

i. Time schedules.

j. Weather limitations.

k. Manufacturer's written instructions.

l. Warranty requirements.

m. Compatibility of materials.

n. Acceptability of substrates.

o. Temporary facilities and controls.

p. Space and access limitations.

q. Regulations of authorities having jurisdiction.

r. Testing and inspecting requirements.

s. Installation procedures.

t. Coordination with other work.

u. Required performance results.

v. Protection of adjacent work.

w. Protection of construction and personnel.

3. Contractor shall record significant conference discussions, agreements, and 
disagreements, including required corrective measures and actions.

4. Reporting: Distribute minutes of the meeting to each party present and to other parties 
requiring information.

5. Do not proceed with installation if the conference cannot be successfully concluded. Initiate 
whatever actions are necessary to resolve impediments to performance of the Work and 
reconvene the conference at earliest feasible date.

C. Project Closeout Conference: Contractor shall schedule and conduct a project closeout 
conference, at a time convenient to Owner and Architect, but no later than 30 days prior to the 
scheduled date of Substantial Completion.

1. Conduct the conference to review requirements and responsibilities related to Project 
closeout.

2. Attendees: Authorized representatives of Owner, Architect, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the meeting. Participants at the meeting shall be familiar with Project 
and authorized to conclude matters relating to the Work.

3. Agenda: Discuss items of significance that could affect or delay Project closeout, including 
the following:

a. Preparation of Record Documents.

b. Procedures required prior to inspection for Substantial Completion and for final 
inspection for acceptance.

c. Procedures for completing and archiving web-based Project software site data files.

d. Submittal of written warranties.

e. Requirements for completing sustainable design documentation.

f. Requirements for preparing operations and maintenance data.

g. Requirements for delivery of material samples, attic stock, and spare parts.

h. Requirements for demonstration and training.

i. Preparation of Contractor's punch list.

j. Procedures for processing Applications for Payment at Substantial Completion and for 
final payment.

k. Submittal procedures.
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l. Coordination of separate contracts.

m. Owner's partial occupancy requirements.

n. Installation of Owner's furniture, fixtures, and equipment.

o. Responsibility for removing temporary facilities and controls.

4. Minutes: Entity conducting meeting will record and distribute meeting minutes.

D. Progress Meetings: 

1. The Contractor will schedule weekly virtual Progress meetings. unless otherwise indicated, 
The Contractor will conduct the meetings.

2. Attendees: Participants and others involved, and individuals whose presence is required, 
will be notified of the scheduled meeting dates and times a minimum of 5 working days 
prior to meeting. In addition to representatives of Owner and Architect, each contractor, 
subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings. All participants at the meeting shall be familiar with Project and authorized to 
conclude matters relating to the Work.

3. Agenda: The Contractor will prepare the meeting agenda. Distribute the agenda to all 
invited attendees.

4. Minutes: The Contractor shall be responsible for conducting meetings and will record 
significant discussions and agreements achieved. Distribute the meeting minutes to 
everyone concerned, including Owner and Architect, within three working days of the 
meeting.

5. Review and correct or approve minutes of previous progress meeting. Review other items 
of significance that could affect progress. Include topics for discussion as appropriate to 
status of Project.

a. Contractor's Construction Schedule: Review progress since the last meeting. 
Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in relation to Contractor's construction schedule. Determine how construction behind 
schedule will be expedited; secure commitments from parties involved to do so. 
Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:

1) Sequence of operations.

2) Status of submittals.

3) Deliveries.

4) Off-site fabrication.

5) Status of RFIs.

6) Status of Proposal Requests.

7) Pending changes.

8) Status of Change Orders.

9) Pending claims and disputes.

10) Documentation of information for payment requests.

6. Coordinate dates of meetings with preparation of payment requests.

7. Schedule Updating: Revise Contractor's construction schedule after each progress 
meeting, where revisions to the schedule have been made or recognized. Issue revised 
schedule concurrently with the report of each meeting.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 3100
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SECTION 01 3300
SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Administrative and procedural requirements for submittals.

2. Construction Progress Schedules

3. Schedule of Values

4. Shop Drawings, Product Data and Sample submittal requirements

1.2 DEFINITIONS

A. Action Submittals: Written and graphic information and physical samples that require Architect's responsive 

action. Action submittals are those submittals indicated in individual Specification Sections as "action 

submittals."

B. Informational Submittals: Written and graphic information and physical samples that do not require Architect's 

responsive action. Submittals may be rejected for not complying with requirements. Informational submittals 

are those submittals indicated in individual Specification Sections as "informational submittals."

1.3 RELATED SECTIONS 

A. Section 01 3000 -  Administrative Requirements

B. Section 01 7000 -  Closeout Requirements

1.4 PROCEDURES

A. Contractor shall submit within seven (7) working days of notice to proceed, a schedule of all proposed 

submittals that are required by the contract documents.

B. Transmit each item under Architect/Engineer-accepted form.  Identify Project, Contractor, subcontractor, major 

supplier; identify pertinent Drawing sheet and detail number, and Specification section number, as 

appropriate.  Identify deviations from Contract Documents.  Provide space for Contractor and 

Architect/Engineer review stamps.

C. Within seven (7) working days of the award of the contract, Contractor shall have verified availability of Basis 

of Design materials and shall submit a comprehensive construction schedule and a material delivery schedule 

that shall include identification of all materials critical to scheduling of the project and for which long lead time 

in procurement is anticipated, and project dates for submittal, order, and delivery of such material.  After 

review by Architect and Owner, revise and resubmit as required.  Contractor shall submit revised schedules 

with each Application for Payment, reflecting changes since the previous submittal.

1. The Contractor shall submit and provide to the Architect and Owner, proof of ordering of long lead 

time materials, via copies of purchase orders or invoices.
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D. Comply with progress schedule for submittals related to Work progress. Coordinate submittal of related items.

E. After Architect/Engineer review of submittal, revise and resubmit as required, identifying changes made since 

previous submittal.

F. Distribute copies of revised submittals to concerned persons.  Instruct recipients to promptly report any 

inability to comply with provisions.

G. No fabrication or installation shall occur prior to review of all shop drawings, product data or samples.

H. Furnish for approval to the Architect in time so as to cause no delay in the work all shop drawings, product 

data and samples as specified and/or required by the Architect.  Architect will check and review shop 

drawings, product data, and samples with reasonable promptness.

I. Review of shop drawings, product data and samples by the Architect is only for conformance with the design 

concept of project and compliance with the information given in the Contract Documents and does not relieve 

the Contractor of responsibility for any deviation from the Contract Documents.  Contractor is responsible for 

dimensions to be confirmed and correlated at the jobsite; for information that pertains solely to the fabrication 

processes or to techniques of construction; for coordination of the work of all trades; as per General and 

Supplementary Conditions.

J. Architect shall not be responsible for quantities, etc., listed on shop drawings, product data and samples, but 

shall be checked for general conformance to intended design.

K. The General Contractor shall be responsible for the accuracy of shop drawings, product data and samples, 

and shall fully check said documents as to accuracy, quantity, dimension, etc., prior to submission to the 

Architect for his review and the General Contractor shall so stamp all documents with his approval stamp.

1.5 CONSTRUCTION PROGRESS SCHEDULES

A. Submit network analysis system using the critical path method or bar graph.

B. Show complete sequence of construction by activity, identifying work of separate stages and other logically 

grouped activities.  Show projected percentage of completion for each item of Work as of time of each 

progress Application for Payment.

C. Show submittal dates required for shop drawings, product data, and samples, and product delivery dates, 

including those furnished by Owner.

1.6 SCHEDULE OF VALUES AND SCHEDULE OF ANTICIPATED DRAWS

A. Submit typed schedule on AIA G702 and G703.

B. Format:  Conform to the Table of Contents of this Project Manual.  Identify each line item with number and title 

of the major specification sections.

C. Include Contractor's overhead and profit as a separate item.  Do not include overhead and profit within each 

specification section.  Contractor shall reflect actual subcontract costs for each line item.

D. Provide a sub schedule for each separate stage of Work specified.

E. Revise schedule to list change orders, for each application for payment.

F. Provide with the Schedule of Values, a Schedule of Anticipated Monthly Draws that will indicate the 

approximate anticipated and projected request for payment monthly over the life of the project. 
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1.7 SUBMITTAL PROCEDURES

A. Prepare and submit submittals required by individual Specification Sections. Types of submittals are indicated 

in individual Specification Sections.

1. Email: Transmit PDF submittal packages to Architect by sending via email. Include PDF transmittal 

form. Include information in email subject line as requested by Architect.

a. Architect will return annotated file. Annotate and retain one copy of file as a digital Project 

Record Document file.

B. Coordination: Coordinate preparation and processing of submittals with performance of construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related 

activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless partial submittals 

for portions of the Work are indicated on approved submittal schedule.

3. Submit action submittals and informational submittals required by the same Specification Section as 

separate packages under separate transmittals.

4. Coordinate transmittal of submittals for related parts of the Work specified in different Sections, so 

processing will not be delayed because of need to review submittals concurrently for coordination.

a. Architect reserves the right to withhold action on a submittal requiring coordination with other 

submittals until related submittals are received.

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time for review 

shall commence on Architect’s receipt of submittal. No extension of the Contract Time will be authorized 

because of failure to transmit submittals enough in advance of the Work to permit processing, including 

resubmittals.

1. Initial Review: Allow 7 calendar days for initial review of each submittal. Allow additional time if 

coordination with subsequent submittals is required. Architect will advise Contractor when a submittal 

being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as initial 

submittal.

3. Resubmittal Review: Allow 5 work weekdays for review of each resubmittal.

4. Sequential Review: Where sequential review of submittals by Architect's consultants, Owner, or other 

parties is indicated, allow 14 work weekdays for each review of each submittal.

D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block, and clearly indicate extent of revision.

3. Resubmit submittals until they are marked with approval notation from Architect's action stamp.
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E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, 

installers, authorities having jurisdiction, and others as necessary for performance of construction activities. 

Show distribution on transmittal forms.

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action submittals that 

are marked with approval notation from Architect's action stamp.

1.8 SUBMITTAL FORMATS

A. Submittal Information: Include the following information in each submittal:

1. Project name.

2. Date.

3. Name of Architect.

4. Name of Contractor.

5. Name of firm or entity that prepared submittal.

6. Names of subcontractor, manufacturer, and supplier.

7. Unique submittal number, including revision identifier. Include Specification Section number with 

sequential alphanumeric identifier and alphanumeric suffix for resubmittals.

8. Category and type of submittal.

9. Submittal purpose and description.

10. Number and title of Specification Section.

11. Drawing number and detail references, as appropriate.

12. Indication of full or partial submittal.

13. Location(s) where product is to be installed, as appropriate.

14. Other necessary identification.

15. Remarks.

16. Signature of transmitter.

B. Deviations and Additional Information: On each submittal, clearly indicate deviations from requirements in the 

Contract Documents, including minor variations and limitations; include relevant additional information and 

revisions, other than those requested by Architect on previous submittals. Indicate by highlighting on each 

submittal or noting on attached separate sheet.

C. Submittals:

1. Prepare submittals as PDF package, incorporating complete information into each PDF file. Name 

PDF file with submittal number.

2. Provide title block on each submittal item for identification; include name of firm or entity that prepared 

submittal.

3. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's review 

and approval markings and action taken by Architect.

4. Action Submittals: Submit each required submittal unless otherwise indicated. Architect will review and 

return to the Contractor.

5. Informational Submittals: Submit each required submittal. Architect will not return review.

6. Additional Copies: Unless Architect observes noncompliance with provisions in the Contract 

Documents, initial submittal may serve as final submittal.
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7. Transmittal for Submittals: Assemble each submittal individually and appropriately for transmittal and 

handling. Transmit each submittal using transmittal form.

1.9 SUBMITTAL REQUIREMENTS

A. Product Data: Collect information into a single submittal for each element of construction and type of product 

or equipment.

1. If information must be specially prepared for submittal because standard published data are unsuitable 

for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.

3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.

b. Manufacturer's product specifications.

c. Standard color charts showing full range of colors available.

d. Statement of compliance with specified referenced standards.

e. Testing by recognized testing agency.

f. Application of testing agency labels and seals.

g. Notation of coordination requirements.

h. Availability and delivery time information.

4. For equipment, include the following in addition to the above, as applicable:

a. Wiring diagrams that show factory-installed wiring.

b. Printed performance curves.

c. Operational range diagrams.

d. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

5. Submit Product Data before Shop Drawings, and concurrently with Samples.

B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings 

on reproductions of the Contract Documents or standard printed data.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following information, 

as applicable:

a. Identification of products.

b. Schedules.

c. Compliance with specified standards.

d. Notation of coordination requirements.

e. Notation of dimensions established by field measurement.

f. Relationship and attachment to adjoining construction clearly indicated.

g. Seal and signature of professional engineer if specified.

C. Samples: Submit Samples for review of type, color, pattern, and texture for a check of these characteristics 

with other materials.
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1. Transmit Samples that contain multiple, related components, such as accessories together in one 

submittal package.

2. Identification: Permanently attach label on unexposed side of Samples that includes the following:

a. Project name and submittal number.

b. Generic description of Sample.

c. Product name and name of manufacturer.

d. Sample source.

e. Number and title of applicable Specification Section.

f. Specification paragraph number and generic name of each item.

3. Paper Transmittal: Include paper transmittal, including complete submittal information indicated.

4. Disposition: Maintain sets of approved Samples at Project site, available for quality-control 

comparisons throughout the course of construction activity. Sample sets may be used to determine 

final acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual Specification 

Sections. Such Samples must be in an undamaged condition at time of use.

b. Samples not incorporated into the Work are the property of Contractor.

5. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or sections of units, 

showing the full range of colors, textures, and patterns available.

a. Number of Samples: Submit one full set(s) of available choices where color, pattern, texture, or 

similar characteristics are required to be selected from manufacturer's product line. Architect 

will return submittal with options selected.

6. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from same 

material to be used for the Work, cured and finished in manner specified, and physically identical with 

material or product proposed for use, and that show full range of color and texture variations expected. 

Samples include, but are not limited to, the following: partial sections of manufactured or fabricated 

components; small cuts or containers of materials; complete units of repetitively used materials; 

swatches showing color, texture, and pattern; color range sets; and components used for independent 

testing and inspection.

a. Number of Samples: Submit three sets of Samples. Architect will retain one Sample set; 

remainder will be returned. 

1) Submit a single Sample where assembly details, workmanship, fabrication techniques, 

connections, operation, and other similar characteristics are to be demonstrated.

2) If variation in color, pattern, texture, or other characteristic is inherent in material or 

product represented by a Sample, submit at least three sets of paired units that show 

approximate limits of variations.
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D. Product Schedule: As required in individual Specification Sections, prepare a written summary indicating types 

of products required for the Work and their intended location. Include the following information in tabular form:

1. Type of product. Include unique identifier for each product indicated in the Contract Documents or 

assigned by Contractor if none is indicated.

2. Manufacturer and product name, and model number if applicable.

3. Location.

E. Qualification Data: Prepare written information that demonstrates capabilities and experience of firm or 

person. Include lists of completed projects with project names and addresses, contact information of architects 

and owners, and other information specified.

F. Design Data: Prepare and submit written and graphic information indicating compliance with indicated 

performance and design criteria in individual Specification Sections. Include list of assumptions and summary 

of loads. Include load diagrams if applicable. Provide name and version of software, if any, used for 

calculations. Number each page of submittal.

G. Certificates:

1. Certificates and Certifications Submittals: Submit a statement that includes signature of entity 

responsible for preparing certification. Certificates and certifications shall be signed by an officer or 

other individual authorized to sign documents on behalf of that entity. Provide a notarized signature 

where indicated.

2. Installer Certificates: Submit written statements on manufacturer's letterhead, certifying that Installer 

complies with requirements in the Contract Documents and, where required, is authorized by 

manufacturer for this specific Project.

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead, certifying that 

manufacturer complies with requirements in the Contract Documents. Include evidence of 

manufacturing experience where required.

4. Material Certificates: Submit written statements on manufacturer's letterhead, certifying that material 

complies with requirements in the Contract Documents.

5. Product Certificates: Submit written statements on manufacturer's letterhead, certifying that product 

complies with requirements in the Contract Documents.

H. Test and Research Reports:

1. Compatibility Test Reports: Submit reports. as required, written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of compatibility tests performed 

before installation of product. Include written recommendations for substrate preparation and primers 

required.

2. Field Test Reports: Submit written reports, as required, indicating and interpreting results of field tests 

performed either during installation of product or after product is installed in its final location, for 

compliance with requirements in the Contract Documents.

3. Material Test Reports: Submit reports, as required, written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting test results of material for compliance with 

requirements in the Contract Documents.

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing agency's 

standard form, indicating and interpreting results of tests performed 
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before installation of product, for compliance with performance requirements in the Contract 

Documents.

5. Product Test Reports: Submit written reports as required indicating that current product produced by 

manufacturer complies with requirements in the Contract Documents. Base reports on evaluation of 

tests performed by manufacturer and witnessed by a qualified testing agency, or on comprehensive 

tests performed by a qualified testing agency.

1.10 CONTRACTOR'S REVIEW

A. Action Submittals and Informational Submittals: Review each submittal and check for coordination with other 

Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. 

Mark with approval stamp before submitting to Architect.

B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform approval stamp. 

Include name of reviewer, date of Contractor's approval, and statement certifying that submittal has been 

reviewed, checked, and approved for compliance with the Contract Documents.

1. Architect will not review submittals received from Contractor that do not have Contractor's review and 

approval.

1.11 ARCHITECT'S REVIEW

A. Action Submittals: Architect will review each submittal, indicate corrections or revisions required and return.

a. Final Unrestricted Release: Where the submittal is marked "Reviewed," the Work covered by 

the submittal may proceed, provided it complies with the Contract Documents. Final 

acceptance will depend on that compliance.

b. Final-but-Restricted Release: Where the submittal is marked "Reviewed and Noted", the Work 

covered by the submittal may proceed, provided it complies both with Architect's notations and 

corrections on the submittal and the Contract Documents. Final acceptance will depend on that 

compliance.

c. Resubmit: Where the submittal is marked " Resubmit", do not proceed with the Work covered 

by the submittal, including purchasing, fabrication, delivery, or other activity for the product 

submitted. Revise or prepare a new submittal according to Architect's notations and corrections 

and reissue for review.

d. Incomplete - Resubmit: Where the submittal is marked "Returned for Contractor Review", do 

not proceed with the Work covered by the submittal. Prepare additional information requested, 

or required by the Contract Documents, that indicates compliance with requirements, and 

resubmit.

e. Rejected: Where the submittal is marked "Rejected", do not proceed with the Work covered by 

the submittal. Prepare a new submittal for a product that complies with the Contract 

Documents.
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B. Informational Submittals: Architect will review each submittal and will not return it, or will return it if it does not 

comply with requirements. Architect will forward each submittal to appropriate party.

C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has 

received prior approval from Architect.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for resubmittal 

without review.

E. Architect will return without review submittals received from sources other than Contractor.

F. Submittals not required by the Contract Documents will be returned by Architect without action.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 3300
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SECTION 01 4500 
QUALITY CONTROL

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for quality assurance and quality control.

B. Testing and inspection services are required to verify compliance with requirements specified or indicated. 
These services do not relieve Contractor of responsibility for compliance with the Contract Document 
requirements.

1. Specific quality-assurance and quality-control requirements for individual work results are specified 
in their respective Specification Sections. Requirements in individual Sections may also cover 
production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance 
and quality-control procedures that facilitate compliance with the Contract Document requirements.

3. Requirements for Contractor to provide quality-assurance and quality-control services required by 
Architect, Owner, or authorities having jurisdiction are not limited by provisions of this Section.

C. Related Requirements:

1. Section 01 2100 "Allowances" for testing and inspection allowances.

1.2 DEFINITIONS

A. Experienced: When used with an entity or individual, "experienced," unless otherwise further described, 
means having successfully completed a minimum of five previous projects similar in nature, size, and 
extent to this Project; being familiar with special requirements indicated; and having complied with 
requirements of authorities having jurisdiction.

B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site for 
installation of the Work and for completed Work.

C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an employee, 
subcontractor, or sub-subcontractor, to perform a particular construction operation, including installation, 
erection, application, assembly, and similar operations.

1. Use of trade-specific terminology in referring to a Work result does not require that certain 
construction activities specified apply exclusively to specific trade(s).

D. Preconstruction Testing: Tests and inspections performed specifically for Project before products and 
materials are incorporated into the Work, to verify performance or compliance with specified criteria. 
Unless otherwise indicated, copies of reports of tests or inspections performed for other than the Project 
do not meet this definition.

E. Product Tests: Tests and inspections that are performed by a nationally recognized testing laboratory 
(NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to 
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NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency qualified to 
conduct product testing and acceptable to authorities having jurisdiction, to establish product performance 
and compliance with specified requirements.

F. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the source 
(e.g., plant, mill, factory, or shop).

G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term "testing 
laboratory" has the same meaning as the term "testing agency."

H. Quality-Assurance Services: Activities, actions, and procedures performed before and during execution of 
the Work, to guard against defects and deficiencies and substantiate that proposed construction will 
comply with requirements.

I. Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution of 
the Work, to evaluate that actual products incorporated into the Work and completed construction comply 
with requirements. Contractor's quality-control services do not include contract administration activities 
performed by Architect.

1.3 DELEGATED DESIGN SERVICES

A. Performance and Design Criteria: Where professional design services or certifications by a design 
professional are specifically required of Contractor by the Contract Documents, provide products and 
systems complying with specific performance and design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required, submit a written 
request for additional information to Architect.

B. Delegated Design Services Statement: Submit a statement signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be designed or certified by 
a design professional, indicating that the products and systems are in compliance with performance and 
design criteria indicated. Include list of codes, loads, and other factors used in performing these services.

1.4 CONFLICTING REQUIREMENTS

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or requirements 
is specified and the standards or requirements establish different or conflicting requirements for minimum 
quantities or quality levels, inform the Architect regarding the conflict and obtain clarification prior to 
proceeding with the Work. Refer conflicting requirements that are different, but apparently equal, to 
Architect for clarification before proceeding.

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the minimum 
provided or performed. The actual installation may comply exactly with the minimum quantity or quality 
specified, or it may exceed the minimum within reasonable limits. To comply with these requirements, 
indicated numeric values are minimum or maximum, as appropriate, for the context of requirements. Refer 
uncertainties to Architect for a decision before proceeding.

1.5 ACTION SUBMITTALS

A. Shop Drawings:
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1. Include plans, sections, elevations, and details, indicating materials.
2. Indicate manufacturer and model number of individual components.
3. Provide axonometric drawings for conditions difficult to illustrate in two dimensions.

1.6 INFORMATIONAL SUBMITTALS

A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and responsibilities.

B. Qualification Data: For Contractor's quality-control personnel.

C. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to demonstrate 
their capabilities and experience. Include proof of qualifications in the form of a recent report on the 
inspection of the testing agency by a recognized authority.

D. Schedule of Tests and Inspections: Prepare in tabular form and include the following:

1. Specification Section number and title.
2. Entity responsible for performing tests and inspections.
3. Description of test and inspection.
4. Identification of applicable standards.
5. Identification of test and inspection methods.
6. Number of tests and inspections required.
7. Time schedule or time span for tests and inspections.
8. Requirements for obtaining samples.
9. Unique characteristics of each quality-control service.

E. Reports: Prepare and submit certified written reports and documents as specified.

F. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, certifications, 
inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, 
correspondence, records, and similar documents established for compliance with standards and 
regulations bearing on performance of the Work. 

G. Submittal Procedure: Describe procedures for ensuring compliance with requirements through review and 
management of submittal process. Indicate qualifications of personnel responsible for submittal review.

H. Testing and Inspection: Submit a comprehensive schedule of Work requiring testing or inspection, 
including the following:

1. Contractor-performed tests and inspections, including subcontractor-performed tests and 
inspections. Include required tests and inspections and Contractor-elected tests and inspections. 
Distinguish source quality-control tests and inspections from field quality-control tests and 
inspections.

2. Special inspections required by authorities having jurisdiction and indicated on the Statement of 
Special Inspections.

I. Monitoring and Documentation: Maintain testing and inspection reports, including log of approved and 
rejected results. Include Work Architect has indicated as nonconforming or defective. Indicate corrective 
actions taken to bring nonconforming Work into compliance with requirements. Comply with requirements 
of authorities having jurisdiction.
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1.7 REPORTS AND DOCUMENTS

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other Sections. 
Include the following:

1. Date of issue.
2. Project title and number.
3. Name, address, telephone number, and email address of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Identification of product and Specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample-taking and testing and inspection.
11. Comments or professional opinion on whether tested or inspected Work complies with the Contract 

Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

1.8 QUALITY ASSURANCE

A. Qualifications paragraphs in this article establish the minimum qualification levels required; individual 
Specification Sections specify additional requirements.

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to those 
indicated for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. As applicable, procure products from manufacturers able to 
meet qualification requirements, warranty requirements, and technical or factory-authorized service 
representative requirements.

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this 
Project and with a record of successful in-service performance, as well as sufficient production capacity to 
produce required units.

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or assembling work 
similar in material, design, and extent to that indicated for this Project, whose work has resulted in 
construction with a record of successful in-service performance.

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in 
jurisdiction where Project is located and who is experienced in providing engineering services of the kind 
indicated. Engineering services are defined as those performed for installations of the system, assembly, 
or product that is similar in material, design, and extent to those indicated for this Project.

F. Specialists: Certain Specification Sections require that specific construction activities be performed by 
entities who are recognized experts in those operations. Specialists will satisfy qualification requirements 
indicated and engage in the activities indicated.

1. Requirements of authorities having jurisdiction supersede requirements for specialists.

G. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspection indicated, as documented 
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in accordance with ASTM E329, and with additional qualifications specified in individual Sections; and, 
where required by authorities having jurisdiction, that is acceptable to authorities.

H. Manufacturer's Technical Representative Qualifications: An authorized representative of manufacturer who 
is trained and approved by manufacturer to observe and inspect installation of manufacturer's products 
that are similar in material, design, and extent to those indicated for this Project.
1. Testing Agency Responsibilities: Submit a certified written report of each test, inspection, and 

similar quality-assurance service to Architect, with copy to Contractor. Interpret tests and 
inspections, and state in each report whether tested and inspected Work complies with or deviates 
from the Contract Documents.

1.9 QUALITY CONTROL

A. Contractor Responsibilities: Tests and inspections are Contractor's responsibility. Refer to Section 01 2100 
Allowances. Perform additional quality-control activities, whether specified or not, to verify and document 
that the Work complies with requirements.
1. Unless otherwise indicated, provide quality-control services specified and those required by 

authorities having jurisdiction. Perform quality-control services required of Contractor by authorities 
having jurisdiction, whether specified or not.

2. Engage a qualified testing agency to perform quality-control services.

3. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or 
inspection will be performed.

4. Where quality-control services are indicated as Contractor's responsibility, submit a certified written 
report, in duplicate, of each quality-control service.

5. Testing and inspection requested by Contractor and not required by the Contract Documents are 
Contractor's responsibility.

6. Submit additional copies of each written report directly to authorities having jurisdiction, when they 
so direct.

B. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for construction that 
replaced Work that failed to comply with the Contract Documents.

C. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of duties. 
Provide qualified personnel to perform required tests and inspections.

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the Work 
during performance of its services.

2. Determine the locations from which test samples will be taken and in which in-situ tests are 
conducted.

3. Conduct and interpret tests and inspections, and state in each report whether tested and inspected 
Work complies with or deviates from requirements.

4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control 
service through Contractor.

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or 
accept any portion of the Work.

6. Do not perform duties of Contractor.

D. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to 
inspect field-assembled components and equipment installation, including service connections. Report 
results in writing as specified in Section 013300 "Submittal Procedures."
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E. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical representative to 
observe and inspect the Work. Manufacturer's technical representative's services include participation in 
preinstallation conferences, examination of substrates and conditions, verification of materials, observation 
of Installer activities, inspection of completed portions of the Work, and submittal of written reports.

F. Contractor's Associated Requirements and Services: Cooperate with agencies and representatives 
performing required tests, inspections, and similar quality-control services, and provide reasonable 
auxiliary services as requested. Notify agency sufficiently in advance of operations to permit assignment of 
personnel. Provide the following:

1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative samples of materials that require testing and inspection. 

Assist agency in obtaining samples.
4. Facilities for storage and field curing of test samples.
5. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
7. Security and protection for samples and for testing and inspection equipment at Project site.

G. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and quality-
control services with a minimum of delay and to avoid necessity of removing and replacing construction to 
accommodate testing and inspection.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

H. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-control 
services required by the Contract Documents.

1.10 SPECIAL TESTS AND INSPECTIONS

A. Special Tests and Inspections: Refer to Section 01 2100 Allowances. Contractor will engage a qualified 
testing agency to conduct special tests and inspections required by authorities having jurisdiction, as 
indicated in the list of Special Inspections  indicated in the Specification Sections, and as follows:
1. Notifying Architect and Contractor promptly of irregularities and deficiencies observed in the Work 

during performance of its services.
2. Submitting a certified written report of each test, inspection, and similar quality-control service to 

Architect with copy to Contractor and to authorities having jurisdiction.
3. Submitting a final report of special tests and inspections at Substantial Completion, which includes 

a list of unresolved deficiencies.
4. Interpreting tests and inspections, and stating in each report whether tested and inspected Work 

complies with or deviates from the Contract Documents.
5. Retesting and reinspecting corrected Work.

B. Testing Laboratory
1. The Contractor will employ and pay for services of an Independent Testing Laboratory to perform 

inspections, tests and other services required by various specification sections out of total 
Allowance fund. Services to include special inspection requirements for welding, structural, 
structural steel, torquing, high strength bolting, base compaction, asphalt testing, and special 
grading, excavation, filling and compaction.

2. Independent Testing Laboratory shall be approved by Owner and Architect.
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3. Services will be performed in accordance with requirements of governing authorities and with 
specified standards, and as outlined in the individual specification section.

4. Testing to be paid for by the Contractor includes laboratory tests such as:  proctors, gradations, 
concrete (including mix design test cylinders, etc.), and the collection of materials for such tests.  
An example of items to be paid for by the Contractor include field tests such as density and 
compaction, concrete air, slump and cylinders (including lab breaks), asphalt cores (including lab 
densities and extractions), and the required observation, by the testing laboratory, of earthwork 
activities.  The Architect/Engineer shall be the sole interpreter if questions arise as to whether or 
not a test is covered by this Section.

5. All pressure, leakage, exfiltration, infiltration, and bacteriological (disinfecting) testing related to 
sewer and/or water main installation are included under this Section and is the responsibility of the 
Contractor.

6. Additional tests required due to failure of the initial or normal test(s) shall be paid for by the 
Contractor.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:

1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4. Identification of testing agency or special inspector conducting test or inspection.

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 
inspection log for Architect's and authorities' having jurisdiction reference during normal working hours.

1. Submit log at Project closeout as part of Project Record Documents.

3.2 REPAIR AND PROTECTION

A. General: On completion of testing, inspection, sample-taking, and similar services, repair damaged 
construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other Specification 
Sections or matching existing substrates and finishes. Restore patched areas and extend 
restoration into adjoining areas with durable seams that are as invisible as possible. 

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for 
quality-control services.

END OF SECTION 01 4500



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

QUALITY CONTROL 01 4500 - 8

This page intentionally left blank



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

TEMPORARY FACILITIES AND CONTROLS 01 5000 - 1

SECTION 01 5000
TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish all labor, material, equipment, and services necessary to erect and maintain temporary 
facilities and perform temporary work required in performance of contract, including those 
indicated and specified.

1.2 MAINTENANCE AND REMOVAL

A. Maintain temporary facilities in a proper, safe operating and sanitary conditions for duration of 
contract.  Upon completion of contract, remove all temporary facilities from premises.

B. Remove temporary materials, equipment, services, and construction prior to Substantial 
Completion inspection.

C. Clean and repair damage caused by installation or use of temporary facilities. Remove 
underground installations, if encountered, to a depth of 2 feet; grade site as indicated.

1.3 FIELD OFFICE 

A. Provide and maintain a weathertight office for use of Architect and Contractor.  This office shall 
be painted and provided with windows which operate, doors with locks, tables, benches, racks 
for drawings, electric lights and shall be evaporative cooled or refrigerated and heated.

1.4 TOILET FACILITIES

A. Provide proper sanitary and adequate toilet facilities for use of all workmen employed on 
project, located where directed, and enforce their use by all personnel on project.

1.5 CONSTRUCTION UTILITIES

A. Provide temporary adequate utilities for construction, making all necessary arrangements with 
serving utility companies and paying all expenses in connection therewith.

1. Electricity:  Contractor shall arrange for his own construction service with serving 
utility at the school site.  

B. Water:  Contractor shall arrange with serving utility or have water to new site.  Contractor shall 
pay all expenses connected with water usage during the construction process.

C. General lighting for construction purposes shall be maintained in all spaces not receiving 
sufficient daylight as required for safety or as determined by Architect/Engineer.  One (1) watt 
per square foot for lighting shall be considered minimum.

D. Supply adequate cool, pure drinking water with individual drinking cups or sanitary bubbler 
fountain for use of employees on project.  Quality of drinking water shall meet standards for 
public water supplies specified in local County Health Department Sanitary Code.

1.6  TELEPHONE AND INTERNET

A. Provide and pay for installation of internet service to job site trailer and associated monthly cost 
for service for the duration of this project.

B. Provide and pay for installation of a land line job telephone, paying all local service charges 
involved and any and all service and toll charges for long distance calls for duration of contract 
to the greater Phoenix/Scottsdale service area.  Any non-job-related long-distance calls shall be 
paid by the party making the call.  A pay telephone is not acceptable.

C. Cell phones may be used for secondary construction purposes. 

1.7 HEATING
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A. Should it become necessary to do any work in the building such as plastering, cement work, 
painting, etc., at times when the temperature is below 40 degrees F, Contractor shall provide 
temporary heat prior to and for such length of time as deemed necessary by Architect for 
protection of work. Pay all expenses for temporary apparatus, its installation, proper 
maintenance, and operation and for fuel.

1.8 SPECIAL PROVISIONS – PARKING AND TRAFFIC ROUTES

A. Contractors, personnel, and subcontractors shall not park indiscriminately at the site, and traffic 
shall be controlled so all-natural vegetation, etc., shall not be disturbed except as required for 
building construction.  Absolutely no traffic will be allowed beyond limits of parking or building 
construction, or in adjacent properties.  

B. After award of Contract, but before start of work, General Contractor shall contact Owner and 
Architect for a determination of area in which he will be allowed to park vehicles, as well as 
routes to be utilized for deliveries of materials, equipment, etc.  This applies to both commercial 
and private transportation.  Contractor shall cooperate fully in enforcing these routes. See 
drawings for established construction fencing, parking, storage areas and access to and around 
construction site.

C. Routes to and from project site from designated parking areas and parking areas proper shall 
be maintained with a dust-palliative surface.

D. Parking areas designated to be used outside of construction area shall be returned to their 
original condition.

1.9 TEMPORARY CONSTRUCTION EQUIPMENT AND PROTECTION

A. Provide and maintain all fences, barricades, lights, shoring and other protective structures or 
devices necessary for safety of workmen, equipment, public and private property.  These shall 
conform to all regulations, ordinances, laws and other requirements of the Local County, State 
of Arizona, and other authorities having jurisdiction regarding safety precautions, operation, and 
fire hazards.

B. Enclosures: As required, provide temporary weathertight closures of openings in exterior 
surfaces to provide acceptable working conditions and protection for materials to allow for 
temporary heating and to prevent entry of unauthorized persons.  Provide doors with self-
closing hardware and locks.

C. Water Control:  Provide and maintain pumping facilities, including power, for keeping site, 
excavations, and structure free from accumulations of water always, whether from underground 
seepage, rainfall, drainage or broken lines.

D. Contractor shall be responsible for maintaining access to the site for all workers, deliveries, and 
construction operations at no additional cost, regardless of weather conditions.

1.10 FIRE PROTECTION

A. Smoking by workers, material suppliers, or other persons connected with construction process 
is strictly prohibited.  No smoking material to be brought onto site.  Any off-site smoking 
adjacent to site to be policed to rid area of discarded smoking materials weekly.

B. Provide adequate fire extinguishers on premises during course of construction of type and sizes 
recommended by NBFU to control fires resulting from the work performed.  Instruct employees 
in their use.  Place extinguishers in immediate vicinity of work being performed, ready for instant 
use.  In the use of especially hazardous types of equipment, such as acetylene torches, welding 
equipment, tar pots, kettles, salamanders, etc., no work shall be commenced, or equipment 
used unless fire extinguishers of an approved type and capacity are placed in working area and 
available for immediate use by workmen using above-mentioned equipment.

C. Provide fire protection during course of construction as required by the serving local Fire 
Department and County Ordinances.

D. Welding:  Contractor shall take all precautions necessary to assure that sparks and/or flame 
from welding, brazing, or other "hot torch" type work will not ignite new structures.  Fire 
protective blankets will be placed as required during welding operations, as well as having fire 
extinguishers immediately available.  Provide fire watch per NFPA requirements.
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1.11 POLLUTION CONTROL

A. Dust, resulting from construction process, shall be kept to a minimum by whatever means is 
necessary.  Debris, wastepaper and miscellaneous construction materials and wastes shall be 
kept from job site.  Site shall be always maintained within reason in a clean and orderly manner 
for duration of project, both interior of the building as well as exterior surroundings.

B. All construction items, mechanical and electrical equipment, etc., that might be damaged by 
dust and other foreign elements shall be properly protected, before and after installation, with 
plastic covers or other suitable means, all battened down to prevent blow-off from equipment 
and materials and placed above ground.  No materials will be utilized that are placed on the 
ground.

C. All debris, etc., shall be removed from ALL pipe chases or other such remote and hidden 
spaces prior to closing of space.

D. Contractor shall exercise extreme care in abatement of all unnecessary and excessive noise to 
the surrounding neighborhoods.

1.12 STORAGE ENCLOSURES AND PROTECTION

A. Contractor shall provide all storage enclosures required for his operations where designated.
B. Access to adjacent properties always maintained free and clear.
C. Contractor assumes full responsibility for properly storing and protecting materials and 

equipment.  Equipment completely protected with plastic film, unless otherwise directed by 
Architect.  If required, storage facilities constructed.  Ends of piping, conduit, and openings to 
interior of equipment to be sealed.  Failure to adequately protect material and equipment to 
satisfaction of Architect shall be sufficient cause for rejection of any damaged items.

1.13 SECURITY

A. Contractor shall at his expense provide continuous security service at the site after working 
hours and on weekends, at his option.  Contractor shall be responsible for security of 
construction, construction materials and equipment.

B. Contractor will be responsible for ensuring that all doors, windows, and any other openings are 
secured at the end of each working day and shall be responsible for buildings and contents 
during the course of construction.

1.14 REMOVAL

A. Remove temporary materials, equipment, services, and construction prior to substantial 
completion inspection.

B. Clean and repair damage caused by installation or use of temporary facilities. Remove 
underground installations as indicated.  Restore existing site areas used during construction to 
specify or to original, natural condition.

END OF SECTION 01 5000
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SECTION 01 6000
PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Products.

B. Workmanship.

C. Manufacturers' instructions.

D. Transportation and handling.

E. Storage and protection.

F. Substitutions and product options.

1.2 RELATED SECTIONS INCLUDE THE FOLLOWING:

A. Section 01 3000 – Administrative Requirements.

B. Section 01 3300 – Submittals Procedures (submittal of manufacturers' certificates).

C. Section 01 7000 – Closeout Requirements.

1.3 PRODUCTS

A. Products include material, equipment, and systems.

B. Comply with specifications and referenced standards as minimum requirements.

C. Components required to be supplied in quantity within a specification section shall be the same 

and shall be interchangeable.

1.4 WORKMANSHIP

A. Comply with industry standards except when more restrictive tolerances or specified 

requirements indicate more rigid standards or more precise workmanship.

B. Perform work by persons qualified to produce workmanship of specified quality.

C. Secure products in place with positive anchorage devices designed and sized to withstand 

stresses, vibration, and racking.

1.5 MANUFACTURERS’ INSTRUCTIONS

A. When work is specified to comply with manufacturers' instructions, submit copies as specified in 

Section 01 3000 - Administrative Requirements distribute copies to persons involved, and 

maintain one set in field office.

B. Perform work in accordance with details of instructions and specified requirements.  Should a 

conflict exist between specifications and instructions, consult with Architect/Engineer.

1.6 TRANSPORTATION AND HANDLING

A. Transport products by methods to avoid product damage; deliver in undamaged condition in 

manufacturers' unopened containers or packaging, dry.

B. Provide equipment and personnel to handle products by methods to avoid soiling or damage.

C. Promptly inspect shipments to assure that products comply with requirements, quantities are 

correct, and products are undamaged.

1.7 STORAGE AND PROTECTION



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

PRODUCT REQUIREMENTS 01 6000 - 2

A. Store products in accordance with manufacturers' instructions, with seals and labels intact and 

legible.  Store sensitive products in weather-tight enclosures; maintain within temperatures and 

humidity ranges required by manufacturers' instructions.

B. For exterior storage of fabricated products, place on sloped supports above ground.  Cover 

products subject to deterioration with impervious sheet covering; provide ventilation to avoid 

condensation.

C. Store loose granular materials on solid surfaces in a well-drained area; prevent mixing with 

foreign matter.

D. Arrange storage to provide access for inspection.  Periodically inspect to assure products are 

undamaged and are maintained under required conditions.

E. After installation, provide coverings to protect products from damage from traffic and 

construction operations, remove when no longer needed.

1.8 SUBSTITUTIONS

A. Products named herein by singular name due to requirements matching existing construction or 

included as acceptable products, manufacturers, or named as prior approved equals by 

Addendum, will only be accepted for incorporation in this work.  Refer to Section 01 2500 

Substitution Procedures. 

B. Substitutions will not be considered when they are indicated or implied on Shop Drawing or 

Product Data submittals without separate written request, or when acceptance will require 

substantial revision of Contract Documents.

C. Architect/Engineer will determine acceptability of proposed substitution and will notify Contractor 

of acceptance or rejection in writing within a reasonable time. The Architect’s decisions on matters 

relating to aesthetic effect will be final if consistent with the intent expressed in the Contract 

Documents.

1.9 SYSTEMS DEMONSTRATION

A. Prior to final inspection, demonstrate operation of each system to Architect/Engineer and 

Owner.

B. Instruct Owner's personnel in operation, adjustment and maintenance of equipment and 

systems, using the operation and maintenance data as basis of instruction.

1.10 ASBESTOS-CONTAINING BUILDING MATERIALS

A. Absolutely no equipment or materials containing asbestos fibers in any form shall be installed or 

utilized on this project.

B. Contractor shall provide a certificate to Owner so indicating that no asbestos-containing building 

materials (ACBMs) have been utilized.

1.11 LEAD AND COPPER

A. Contractor shall comply in all respects with the United States Environmental Protection 

Agency's Federal Lead and Copper Rule to minimize or eliminate corrosion of lead and copper 

materials within drinking water systems.  Absolutely no lead products, i.e., solders, etc., shall be 

utilized within systems.

B. Absolutely no lead products shall be utilized, i.e., paint, etc., where any students, staff or public 

can come in contact with such product.

C. Contractor to provide a certificate to Owner so indicating conformance as end of this project 

work.
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1.12 CLEAN UP OF TOXIC MATERIALS

A. Conform to applicable regulatory procedures when there is the need to remove hazardous or 

contaminated materials.

B. Disposal and recycling of hazardous, toxic and resource conservation materials:

1. Contractor to have proper disposal and recycling methods in place prior to 

commencing removal work.

2. Toxic substances shall be handled and disposed of in accordance with the “Toxic 

Substance Control Act” (TSCA), Federal Regulation DOT 49 CFR, OSHA 29 CFR, 

EPA 40 CFR and applicable State and Federal laws.  This includes PCB lighting 

ballasts and other materials.

3. Material regulated by the “Resource Conservation and Recovery Act” (RCRA) shall be 

handled and disposed of per the RCRA, Federal Regulation DOT 49 CFR, OSHA 

29 CFR, EPA 40 CFR and applicable State and Federal laws.  This includes 

mercury-containing lamps such as fluorescent lamps and other materials    

4. Provide certificates of recycling and disposal indicating Owner, Contractor, disposal 

recycling contractor, recycling facility, registered landfill, and material manifest, 

indicating quantity and final disposition of the materials at an approved site with an 

EPA identification number. 

END OF SECTION 01 6000
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SECTION 01 7000

CLOSEOUT REQUIREMENTS

PART 1 - GENERAL

1.1          SUMMARY

A. Closeout procedures.

B. Substantial Completion Procedures

C. Final Completion Procedures

D. Punchlist Items

E. Final cleaning.

F. Project record documents.

G. Operation and maintenance data.

H. Miscellaneous Closeout Documents

I. Systems demonstration.

J. Warranties and bonds.

K. Extra Materials

L. Certifications

M. Closeout Document Checklist

1.2 RELATED SECTIONS:

A. Section 01 3000 – Administrative Requirements

B. Section 01 1000 – Summary 

C. Section 01 5000 – Temporary Facilities & Controls

1.3 GENERAL CLOSE-OUT PROCEDURES 

A. When Contractor considers Work has reached final completion, submit written 

certification that Contract Documents have been reviewed, Work has been inspected, 

and that Work is complete in accordance with Contract Documents and ready for 

Architect/Engineer's inspection.

B. In addition to submittals required by the conditions of the Contract, provide submittals 

required by governing authorities, and submit a final statement of accounting giving total 

adjusted Contract Sum, previous payments and sum remaining due.

C. Architect/Engineer will issue a final Change Order reflecting approved adjustments to 

Contract Sum not previously made by Change Order.

D. General Contractor shall provide to the Architect an electronic PDF copy of the Closeout 

Document Package including O&M Data, As-Built documents, and Miscellaneous 

Closeout Documents for preliminary review. Once the digital version is approved by 

Architect, the General Contractor shall submit Final electronic copies of the Closeout 

Document Package as indicated.  Original copies of the Closeout Document Package 

shall be provided if required by Owner. Receipt and approval of Closeout Document 

Package is a prerequisite for final payment.

1.4 SUBSTANTIAL COMPLETION PROCEDURES
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A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed 

and corrected (Contractor's "punch list"), indicating the value of each item on the list and 

reasons why the Work is incomplete.

B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days 

prior to requesting inspection for determining date of Substantial Completion. List items 

below that are incomplete at time of request.

1. Submit the Closeout Document Package including O&M Data, As-Built 

documents, and Miscellaneous Closeout Documents for preliminary review.

a) Certificates of Release: Obtain and submit releases from authorities 

having jurisdiction, permitting Owner unrestricted use of the Work and 

access to services and utilities. Include occupancy permits, operating 

certificates, and similar releases.

2. Submit maintenance material submittals specified in individual Sections, 

including tools, spare parts, extra materials, and similar items, and deliver 

to location designated by Architect. Label with manufacturer's name and 

model number.

3. Submit Schedule of Maintenance Material Items: Prepare and submit 

schedule of maintenance material submittal items, including name and 

quantity of each item and name and number of related Specification Section. 

Obtain Owner's signature for receipt of submittals.

a.

C. Submit testing, adjusting, and balancing records.

1.5 FINAL COMPLETION PROCEDURES

A. Submittals Prior to Final Completion: Before requesting final inspection for determining 

Final Completion, complete the following:

1. Submit a final Application for Payment.

2. Certified List of Incomplete Items: Submit certified copy of Architect's 

Substantial Completion inspection list of items to be completed or corrected 

(punch list), endorsed and dated by Architect. Certified copy of the list shall 

state that each item has been completed or otherwise resolved for 

acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance 

coverage complying with insurance requirements.

4. Submit pest-control final inspection report.

B. Inspection: Submit a written request for final inspection to determine acceptance a 

minimum of 10 days prior to date the Work will be completed and ready for final inspection 

and tests. On receipt of request, Architect will either proceed with inspection or notify 

Contractor of unfulfilled requirements. Architect will prepare a final Certificate for Payment 

after inspection or will notify Contractor of construction that must be completed or 

corrected before certificate will be issued.

1. Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected.

1.6 PUNCHLIST ITEMS
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A. Organization of List: Include name and identification of each space and area affected by 

construction operations for incomplete items and items needing correction including, if 

necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Punchlist shall be organized into separate lists for exterior and interior 

areas.

2. Organize list of spaces in sequential order, listed by room or space number.

3. Organize items applying to each space by major element, including 

categories for ceilings, individual walls, floors, equipment, and building 

systems.

4. Include the following information at the top of each page:

a) Project name.

b) Date.

c) Name of Architect.

d) Name of Contractor.

e) Page number.

B. Submit list of incomplete items in the following format:

1. Web-Based Project Software Upload: Utilize software feature for creating 

and updating list of incomplete items (punch list).

2. PDF or MS Excel Electronic Files: PDF or MS Excel electronic files will also 

be acceptable. Architect will return annotated file.

1.7 FINAL CLEANING

A. Execute prior to final inspection.

B. Clean interior and exterior surfaces exposed to view; remove temporary labels, stains 

and foreign substances, polish transparent and glossy surfaces.  Clean equipment and 

fixtures to sanitary condition, clean or replace filters of mechanical equipment.  Clean 

roofs.

C. Clean site: sweep paved areas, rake clean other surfaces.

D. Remove waste and surplus materials, rubbish, and construction facilities from the project 

and from the site.

1.8 PROJECT RECORD DOCUMENTS

A. Store record documents and samples separate from those used for construction.

B. Contractor shall maintain a set of Course of Construction Record Drawings at jobsite.  

These shall be kept legible and current and shall be always available for inspection by 

Architect.  Show all changes in Contract work, or work added, on these Record Drawings 

in a contrasting color.

C. Keep documents current.  Do not permanently conceal any work until required 

information has been recorded.

D. Prepare separate sets of Course of Construction Record Drawings for each discipline.

E. In showing changes in the work, or added work, use the same legends as were used on 

Contract Drawings.  Indicate exact locations by dimensions and exact elevations, given 

in job datum, by depth.  Give dimensions from a permanent point.

F. Course of Construction Record Drawings shall contain names, addresses and telephone 

numbers of subcontractors and shall be signed by Contractor to signify correctness of 

information drawn thereon.
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G. Course of Construction Record documents must include comprehensive information for 

all installed and found utilities, structures and other improvements including but not 

limited to:

1. All utility locations including inverts, rims and crossings.

2. Location of work buried under or outside the building, such as plumbing and 

electrical lines and conduits. Provide horizontal and vertical dimensions 

from fixed points.

3. Actual numbering of each electrical circuit.

4. Locations of plumbing and electrical work, other than work that was changed 

by Contractor from that shown on the drawings.

5. Locations of items not necessarily concealed, which vary from locations 

shown on the drawings.

6. Additional drawings shall be provided as required to accurately describe 

changes.

7. Record changes in size, location, and other features of installation shown 

on drawings.

8. Record locations of underground work, points of connection, valves, 

manholes, catch basins, capped stub outs, invert elevations, etc.

9. Record sufficient information such that work concealed may be located with 

ease and accuracy. This may be accomplished by dimensioning or by 

stating the relationship to the spaces near where the work was installed. 

H. Contractor shall clearly show all differences between Contract work as drawn and as 

installed for all concealed work, which is not shown on Contract drawings. “Concealed” 

shall mean work installed underground or in an area which cannot be readily inspected 

by use of access panels, inspection plates or other removable features.

I. Prior to final completion, the Contractor shall incorporate all deviations and differences in 

both concealed work and exposed work along with all ASIs, Sketches issued throughout 

the course of construction, etc into a set of “As-Built” record documents.  ”As-Built” record 

drawings shall reflect the exact manner in which the final project has been constructed 

including all site work and off-site work. Modifications that cannot be indicated directly on 

the drawings, such as clarification sketches, shall be electronically linked to the drawing 

set.

J. Electronic files of the Contract drawings will be provided by the Architect to the 

Contractor. The Contractor will remove the professional seals from the As-Built” record 

drawings and replace the seal with a stamp indicating “As-Built” record document, prior 

to submittal to the Architect.

K. A preliminary copy of the “As-Built” record drawings shall be submitted to the Architect 

for approval.  Architect shall be the sole judge of acceptability of these drawings. 

Architect’s decision on what constitutes sufficient information shall be final.  Receipt and 

approval of ”As-Built” record documents is a prerequisite for final payment.

L. Following approval of the preliminary submittal, the Contractor shall provide electronic 

PDF files of the “As-Built” record drawings, specifications, miscellaneous Change Order 

and other clarification drawings at Contract Close-out on four (4) USB flash drives.  

Submit with transmittal letter containing Date, Project Title, Contractor's Name and 

Address, List of Documents and Signature of Contractor. Submit the original Course of 

Construction Record drawings along with original sketches, etc., to Owner when required.

1.9 OPERATION AND MAINTENANCE DATA 
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A. Provide operation and maintenance data as required for all civil, mechanical, plumbing, 

electrical, structural, and architectural products and equipment installed on the Project.

B. Prior to final inspection, submit a preliminary electronic copy of the O&M Data for 

approval. Architect shall be the sole judge of the completeness and acceptability of the 

Data submittal.  Receipt and approval of O&M Data submittal is a prerequisite for final 

payment.

C. Following approval of the preliminary data, submit PDF files on four (4) USB flash drives, 

and, as designated in specific specification sections or if required by Owner, bound in 8-

1/2-inch x 11 inch three-ring binders with durable plastic covers.  

1. Original Copies (if required by Owner):

a. Binders to be D-ring type in same size and color for each set.  Each binder 

shall have index for entire set.  Each binder shall have facility name, volume 

number, facility address on binder cover and spine to be visible when stored.

b. Submit a separate 8-1/2 inch by 11 inch 3-ring binder to include the 'No 

asbestos' statements and ALL warranties and ALL guarantees.

D. Provide a separate file for each system, with a table of contents and index tabs for each 

file in the order indicated on the Checklist.

E. Architect shall be the sole judge of the completeness and acceptability of the Data 

submittal.  Receipt and approval of O&M Data submittal is a prerequisite for final 

payment.

1.10 MISCELLANEOUS CLOSEOUT DOCUMENTS

A. Prior to final inspection, submit a preliminary electronic copy of the Miscellaneous 

Closeout Documents shall be submitted for approval. Architect shall be the sole judge of 

the completeness and acceptability of the submittal.  Receipt and approval of 

Miscellaneous Closeout Documents submittal is a prerequisite for final payment.

B. Following approval of the preliminary data, submit PDF files on four (4) USB flash drives, 

and, as designated in specific specification sections and if required by Owner, bound in 

8-1/2-inch x 11 inch three-ring binders with durable plastic covers. Documents shall be 

submitted in the order indicated on the Checklist for Miscellaneous Closeout Documents.

1.11 SYSTEMS DEMONSTRATION

A. Prior to final inspection, demonstrate operation of each system to Architect/Engineer and 

Owner.

B. Instruct Owner's personnel in operation, adjustment and maintenance of equipment and 

systems, using the operation and maintenance data as the basis of instruction.  For this 

purpose, each Contractor concerned shall provide a skilled operating engineer or 

technician for a period of at least one day.  This person, together with Owner's operating 

personnel, shall test all systems and devices and demonstrate complete operation and 

required maintenance of each.

1.12 WARRANTIES AND BONDS 

A. Provide duplicate, notarized copies.  Execute Contractor's submittals and assemble 

documents executed by Subcontractors, suppliers, and manufacturers.  Provide table of 

contents and assemble in binder with durable plastic cover. Provide PDF file of same on 

USB flash drive.
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B. Submit material prior to final Application for Payment.  For equipment put into use with 

Owner's permission during construction, submit within 10 days after first operation.  For 

items of Work delayed materially beyond Date of Completion, provide updated submittal 

within 10 days after acceptance, listing date of acceptance as start of warranty period.

C. Provide Owner with two (2) year warranty on the entire construction from the date of final 

completion of the project, or for longer periods as may be specifically prescribed by law 

or within these specifications and in accordance with the General and Supplementary 

Conditions.  General Contractor shall be responsible for the two (2) year warranty on all 

work, even though subcontractor or supplier may only furnish a shorter warranty period.

1.13 EXTRA MATERIAL

A. Contractor to deliver to Owner specified quantities of spare parts, extra material in 

quantities as specified in each Section, in addition to that used for construction of Work, 

as a requisite for final payment and shall provide Architect with an Owner-signed receipt 

for all such materials indicating the date received and actual inventory quantities 

received.

1.14 CERTIFICATION

A. Contractor shall provide to Owner, as part of the close-out package, a signed certificate 

or letter stating that no asbestos-containing building materials (ACBMs) have been 

knowingly installed or provided in any form within this project.

B. Contractor shall provide to Owner, as part of close-out package, a signed certificate or 

letter stating that no lead bearing building materials have been knowingly installed within 

domestic drinking water systems and/or products containing lead, have been installed 

within public contact areas.
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CLOSEOUT DOCUMENT SUBMITTAL CHECKLIST

A preliminary copy of the Closeout O&M Data shall be submitted and approved by the Architect 

prior to submittal of the Final Payment Application. Once approved by the Architect, electronic 

copies of the O&M Data shall be submitted. Original copies of the O&M Data shall be submitted, 

in addition, if required by Owner.  

Provide O&M data in the following order:

Part 1: Directory, listing names, addresses and telephone numbers of: Architect / Engineers and 

Contractor.

Part 2: Operation and maintenance instructions, arranged by system.  For each system, give 

names, addresses and telephone numbers of subcontractors and suppliers.  

       List:

a. Appropriate design criteria.

b. List of equipment.

c. Parts list.

d. Operating instructions.

e. Maintenance instructions, equipment.

f. Maintenance instructions, finishes.

g. Shop drawings and product data.

h. Equipment Warranties.

A preliminary copy of the As-Built record documents shall be submitted and approved by the 

Architect prior to submittal of the Final Payment Application. Once approved by the Architect, the 

General Contractor shall submit electronic copies of the As-Builts record documents. Original 

Course of Construction Documents shall be submitted if required by Owner.  

A complete set of As-Builts drawings shall be submitted incorporating all RFI’s, ASI’s, 

SK’s and items modified in the field during construction. The entire set shall be stamped “As-

Builts”.  All Professional seals shall be removed from the complete set, RFI’s, ASI’s and SK’s. 

The “As-built” stamp shall be in place of the Professional seal. The As-builts shall be combined 

into ONE pdf file.

A preliminary copy of the Miscellaneous Closeout Documents shall be submitted and approved 

by the Architect prior to submittal of the Final Payment Application. Once approved by the 

Architect, the General Contractor shall submit electronic copies of the Miscellaneous Closeout 

Documents. Original copies of the Miscellaneous Closeout Documents shall be submitted if 

required by Owner.  

Miscellaneous Closeout Document books should be in the following Order:

1. Table of Contents with page numbers referencing each section.

2. Project Directory (List the Contractor, Architect, Engineers and Subcontractors contact 

information & put in order by Spec Section Number)

3. Certificate of Substantial Completion 

4. Certificate of Occupancy

5. General Contractor Warranty Letter

6. Subcontractor Warranties (broken out by Spec Section)

7. Property surveys as required.
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8. Asbestos Affidavit Form and No Lead based materials certificates from General Contractor and 

Subcontractors (broken out by Spec Section)

9. General Contractor Warranty Request Form & Procedures 

10. Certificates as required by each Section.

11. Extra Materials “Attic Stock” Receipt (If Applicable)

12. Owner Signed Training Session logs (If Applicable)  

13. Final Test & Balance Report 

14. All Special Inspections Reports

END OF SECTION 01 7000
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NOTE: This Section is to be considered complimentary to the General Structural Sheet notes. Refer to the 
General Structural Sheet notes and the Structural drawings for additional information.  Conflicting information 
shall be brought to the attention of the Architect.  The more stringent requirements shall prevail.

SECTION 03 3000
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL 

1.1 SUMMARY

A. Work Included:
1. Formwork for cast-in-place concrete, complete with shoring, bracing and anchorage.
2. Form openings for mechanical, plumbing electrical and miscellaneous work of other 

sections.
3. Coordinate installation of items supplied by other sections of work.
4. Pre-formed construction joints and concrete accessories.
5. built-in insets, bolts, sleeves, thimbles and connections for other materials.
6. Stripping forms.
7. Reinforcing steel bars complete with tie wire.
8. Wire fabric. 
9. Support chairs, bolsters, bars supports, spacers for reinforcing.
10. Fiber reinforcing.
11. Cast-in-place concrete foundations, and foundation walls.
12. Floors and slabs on grade.
13. Sidewalks, curbs and miscellaneous site and landscape concrete.
14. Surface finish of walls and exposed slabs.

1.2 REFERENCES

A. ACI 301 – Structural Concrete for Buildings

B. ACI 302 – Guide for Concrete Floor and Slab Construction

C. ACI 304 – Recommended Practice for Measuring, Mixing, Transporting and Placing Concrete

D. ACI 305R – Hot Weather Concreting

E. ACI 306R – Cold Weather Concreting

F. ACI 308 – Standard Practice for Curing Concrete

G. ACI 318 – Building Code Requirements for Reinforced Concrete

H. ACI SP-66 – America Concrete Institute – Detailing Manual

I. ASTM C33 – Concrete Aggregates

J. ASTM C94 – Ready Mixed Concrete

K. ASTM C150 – Portland Cement

L. ASTM C260 – Air Entraining Admixture for Concrete
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M. ASTM C494 – Chemical Admixture for Concrete

N. CRSI 63 – Recommended Practice for Placing Reinforcing Bars

O. CRSI 65 – Recommended Practice for Placing Bar Supports, Specifications and Nomenclature

P. ASTM A185 – Welded Steel Wire Fabric for Concrete Reinforcement

Q. ASTM A615 – Deformed and Plain Billet Steel Bars for Concrete Reinforcement

R. ASTM A497 – Welded Deformed Steel Wire Fabric for Concrete Reinforcement

S. AWS D1.4 – Structural Welding Code for Reinforcing Steel

T. AWS D12.1 – Welding Reinforcing Steel, Metal Inserts and Connections in Reinforced Concrete 
Construction

1.3 DESIGN REQUIREMENTS

A. Design, engineer and construct formwork, shoring and bracing to meet design and code 
requirements, so that resultant concrete conforms to required shapes, lines and dimensions.

1.4 SUBMITTALS

A. Shop Drawings:  Submit in accordance with Section 01 3300.
1. For concrete formwork, indicate pertinent dimensions, materials, bracing and arrangement 

of joints, surface treatments and ties.
2. For concrete reinforcement, indicate bar sizes, spacing, locations and quantities of 

reinforcing steel and wire fabric, bending and cutting schedules, and supporting and spacing 
devices.
a. Deviations of details, such as placement, splices, etc., flagged for attention of 

Architect/Engineer.
3. For concrete placement, indicate floor slab pattern pouring sequence; segregate areas in a 

checkerboard pattern to limit differential settlement of floor trusses upon loading with 
concrete.

B. Furnish manufacturer's data and printed instructions, and furnish certifications and test reports that 
all materials are in compliance with specifications.

C. Submit two (2) certified copies of mil test reports of supplied concrete reinforcing indicating 
physical and chemical analysis.

D. Submit proposed mix design of each class of concrete to Architect/Engineer prior to placement of 
any concrete.

E. Submit four (4) copies of all testing laboratory reports on all concrete breaks, including date and 
location of pour on the project.

F. Submit ready-mix delivery tickets per ASTM C94.

G. Accurately record actual locations of embedded utilities and components with are concealed from 
view within or under concrete with closeout package per Section 017000.

1.5 QUALITY ASSURANCE
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A. Construct and erect concrete formwork in accord with ACI 301, ACI 318 and ACI 347 and all 
applicable construction safety regulations of jurisdictional authorities.

B. Design formwork under the direct supervision of a professional structural engineer experienced in 
the design of this work and licensed in the State of Arizona.

C. American manufactured materials only by manufacturer regularly engaged in the manufacture of 
steel bars and welded wire fabric reinforcing.

D. Installer qualifications:  Three (3) years minimum experience in installation of steel bar and welded 
wire fabric reinforcing.

E. Perform work in accord with CRSI 63, 65 and Manual of Practice, ACI 301, 318 and 
SP-66, and ASTM A184.  Maintain one (1) copy of each on the job site.

F. Welder's Certificates:  Submit under provisions of Section 01 4500 certifying all welders employed 
on the work, with qualifications of AWS within previous 12 months, are qualified in accordance with 
AWS D12.1 and are certified for the type of welding to be performed.

G. Perform cast-in-place concrete work in accordance with ACI 301, unless specified otherwise in this 
section.

H. Concrete sub-contractor shall be fully experienced with concrete curing and mix design when 
concrete is placed over a vapor barrier.   Any slab curling not meeting specification tolerances will 
be ground down level or removed at the direction of the Architect.  

1.6 REGULATORY REQUIREMENTS

A. Conform to applicable codes for design, fabrication, erection and removal of formwork.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Transport, handle, store and protect products per Section 01 6000 Product Requirements.

B. Deliver void forms and preformed forms and installation instructions in manufacturer's original 
packing.

C. Store above ground in ventilated and protected manner to prevent deterioration.

D. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage.

1.8 TESTING

A. Testing will be performed by firm in accordance with Section 01 2100 Allowances, and Section 01 
4500 Quality Control.

B. Provide free access to work and cooperate with appointed firm.

C. Tests of cement and aggregates may be performed to ensure conformance with requirements 
stated herein.

D. Testing:
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1. Make a test (3 cylinders) for each 40 cubic yards of each class of concrete when placed in 
large continuous pours, or at least one test (3 cylinders) for pours less than 25 cubic yards 
of each class of concrete.

2. Secure composite samples from the same batch in accord with ASTM C-172.  Mold 
specimens from each sample in accord with ASTM C-31, Paragraph 7(b).

3. Test cylinder in accord with ASTM C-39, breaking one cylinder at 7 days, one at 28 days 
and holding one in reserve.  Report all test results to Architect on the same day the tests are 
made.

4. One additional test cylinder will be taken during cold weather and cured on-site under same 
conditions as concrete it represents.

E. One (1) slump test will be taken for each set of test cylinders taken.

F. Evaluation of Concrete Test Results:
1. Test results evaluated separately from each individual mix design and specified strength.  

No strength test less than 90% of specified strength acceptable.
2. Strengths of concrete considered satisfactory if average of any three (3) consecutive tests of 

laboratory cured specimens representing each specified strength of concrete is equal to or 
greater than specified strength, and if not more than 10% of the strength tests have values 
less than 90% of the specified strength.

3. If strength tests fail to meet minimum requirement, concrete represented by such tests 
considered questionable and subject to further testing at expense of Contractor.

4. Additional tests of questionable concrete conducted at discretion of the Architect in accord 
with ASTM C-42.

5. Additional tests of hardened concrete may be required by Architect even though project 
requirements are met when, if in his opinion, there is cause for concern over adequacy of 
structure.  Contractor not required to bear cost of such tests unless their results confirm that 
concrete in place is deficient.

6. If core tests fail to demonstrate strengths adequate for intended purpose of member or 
members in question, as determined by Architect, or if failure to meet specified strength 
requirements occurred in members from which it is impracticable to secure test specimens 
by the method of ASTM C-42, load tests shall be conducted and their results evaluated in 
accord with Chapter 2 of ACI-318.

1.9 JOB MIXED CONCRETE

A. If job mixed concrete is to be used, submit complete written procedures to be used and obtain 
Architect's approval for design, handling, materials, mixing and placing.

1.10 ENVIRONMENTAL REQUIREMENTS

A. Cold Weather Requirements:  Comply with ACI 306 Recommended Practice for Cold Weather 
Concreting in their entirety.  Before concrete is placed, all surrounding surfaces, including 
subgrade, reinforcement, all ice, snow and frost completely removed and temperature of all 
surface in contact raised above freezing point.  Concrete maintained at a temperature of not less 
than 55 degrees F for three (3) days and at 40 degrees F for the next four (4) days.  At end of 
curing period, artificial heating removed in such a manner that fall in temperature at any point in 
concrete will be gradual throughout first 24 hours.  Arrangements for covering or housing newly 
placed concrete made well in advance of concrete placement and adequate to maintain all parts of 
concrete at recommended curing temperatures.  Because heated air is likely to be very dry, all 
surfaces kept continuously moist.

B. Hot Weather Requirements:  Comply with ACI-305.  During low humidity, high temperature or wind 
conditions, take suitable precautions to avoid drying of concrete prior to finishing operations.  Use 
of windbreaks, sunshades, fog sprays or other devices provided when needed.  Concrete 
deposited in hot weather shall not have a placing temperature that will cause difficulty 
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from loss of slump, flash set, or cold joints – and not more than 90 degrees F unless otherwise 
approved.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:
1. Available Products:  Subject to compliance with requirements, products that may be 

incorporated into the Work include, but are not limited to, products specified.

2.2 FORM-FACING MATERIALS

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
1. Plywood, metal, or other approved panel materials.

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or 
adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

2.3 STEEL REINFORCEMENT

A. Reinforcing Steel:  60 ksi yield grade (414 MPa), deformed billet steel bars, ASTM A615, plain 
finish, for No. 5 bars and larger.

B. Reinforcing Steel:  40 ksi yield grade (276 MPa), deformed billet steel bars ASTM A615, plain 
finish, for No. 4 bars and smaller.

C. Stirrup Steel:  ANSI/ASTM A82.

D. Welded Wire Fabric:  Steel plain type, ASTM A185 in flat sheets, plain finish, sizes as indicated.

2.4 REINFORCEMENT ACCESSORIES

A. Tie Wire:  Minimum 16 gauge annealed type, or patented system accepted by Architect/Engineer.

B. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for strength and support of reinforcing 
during construction conditions.  Galvanized.  Including load bearing pad on bottom to prevent 
vapor barrier puncture where required.

C. Special chairs, bolsters, bar supports, spacers adjacent to weather exposed concrete surfaces 
where adjacent to architectural concrete surfaces.  Provide plastic coated type; sized and shaped 
as required.

D. Welding Electrodes:  AWS A5.1 low hydrogen E70-15 and E70-16 Series.

E. Masonry Wall Corner Ties:  Shop fabricated.

F. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut bars true to 
length with ends square and free of burrs.
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2.5 REINFORCEMENT SPLICING DEVICES

A. Threaded bar end couplers meeting ACI 318-77, ASTM A-615 and A-706 joining bars of similar 
sizes, in fixed and rotatable condition as manufactured by Lenton or prior approved equal.

B. Splicing devices sized to develop 125% of yield strength of reinforcing bars.

2.6 FABRICATION

A. Fabricate concrete reinforcing in accordance with ACI SP-66 and 318, and CRSI Manual of 
Practice.

B. Locate reinforcing splices, not indicated on drawings, at points of minimum stress.  Location of 
splices reviewed by Architect/Engineer.

C. Where indicated, weld reinforcing bars in accordance with AWS D12.1.
1. Galvanized or epoxy coated reinforcement, clean surfaces, weld and reprotect welded joint 

in accord with manufacturer's recommendations.

2.7 CONCRETE MATERIALS

A. Cement:  Type II Portland Cement, ASTM C150.

B. Fine and Coarse Aggregates:  ASTM C33.
1. For Standard Concrete:  Fine aggregate, ASTM C 33-17 and Section 403 (ACI 318), gravel 

or crushed stone, well graded from fine to coarse, washed.  For non-reinforced slabs, the 
maximum size aggregate not larger than one-third slab thickness.

2. Coarse aggregate with maximum size of 1/2 inch for topping slabs, 1-1/2 inch for footings, 1 
inch for slabs on grade and 3/4 inch for all other work.

3. Water:  Clean, and free from injurious amounts of oil, alkali, organic matter, or other 
deleterious material.

2.8 ADMIXTURES

A. Plasticizer:  ASTM C-494, as manufactured by W. R. Grace "WRDA-19".

B. Air Entrainment:  ASTM C260, as manufactured by W. R. Grace "Darex AEA".

C. Chemical:  ASTM C494, type A water reducing admixture, as manufactured by W. R. Grace 
"WRDA".

D. Calcium chloride absolutely prohibited!

2.9 FIBER REINFORCEMENT

A. Synthetic Fiber:  fibrillated polypropylene fibers engineered and designed for use in concrete 
pavement, complying with ASTM C  1116, Type III, 1/2 inches  long.
1. Available Products:

a. Fibrillated Fibers:  Fibermesh Company

2.10 VAPOR RETARDERS 

A. Refer to Section 07 2600 Under Slab Vapor Barrier.
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B. Fine-Graded Granular Material:  Clean mixture of crushed stone, crushed gravel, and 
manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a 3/8-inch (9.5-
mm) sieve, 10 to 30 percent passing a No. 100 (0.15-mm) sieve, and at least 5 percent passing 
No. 200 (0.075-mm) sieve; complying with deleterious substance limits of ASTM C 33 for fine 
aggregates.

2.11 CURING COMPOUNDS

A. Liquid Cure Compounds:  ASTM C309-73, Type I, clear with fugitive dye.  When used, assure 
such liquids are compatible with hardeners, tile adhesives, floor covering and similar applications 
required for slabs.  Use only types permitted below.

B. Resin Cures:  Dissipating compounds which leave no residue and providing no waxes, paraffins or 
oils.  Use at all areas where concrete surfaces are to receive paint, tile, floor coverings or other 
coatings.
1. Burke Aqua Resin Cure
2. Sonneborn Hydrocide

C. Concrete Sealer-Hardener:  W. R. Meadows VOCOMP-20 water based acrylic curing compound, 
initial application and W. R. Meadows VOCOMP-25 prior to turn over of structure to Owner.  Use 
this product on interior slabs without subsequent finish and all exposed exterior concrete, i.e., 
sidewalks, etc.  The following manufacturers' products shall meet requirements of this 
specification:
1. Burke
2. Sonneborn

2.12 ACCESSORIES

A. Bonding Agent:  Acrylic or epoxy resin.

B. Non-Shrink Grout:  Premixed compound consisting of non-metallic aggregate, cement, water 
reducing and plasticizing agents; capable of developing minimum compressive strength of 2400 
psi in two (2) days and 7000 psi in 28 days.

2.13 CONCRETE MIXES

A. Mix concrete in accordance with ASTM C94. 

B. Concrete Compressive Strength:  Provide concrete of the following minimum strengths:
1. Interior floor slabs on-grade; retaining walls and stem walls: 4000 psi at 28 days.
2. Foundations: 3000 psi at 28 days.
3. Curbs and Sidewalks: 2500 psi at 28 days.

C. Slump:  Refer to Structural drawings for direction regarding slump.

D. Use accelerating admixtures in cold weather only when accepted by the Architect/Engineer.  If 
accepted, use of admixture will not relax cold weather placement requirements.  Calcium chloride 
may not be used!

E. Use set-retarding admixtures during hot weather only when accepted by Architect/Engineer.

F. Add air entraining agent to concrete mix for concrete work exposed to exterior in an amount 
containing 5-1/2% entrained air determined by pressure method ASTM C-231 or Gravimetric 
method ASTM C-138 and be added under controlled method at the batching plant.
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G. Add fiber reinforcing to all concrete utilized for metal deck and ground supported concrete slabs, 
both interior and exterior, at the plant into the mix, as recommended by the manufacturer.

2.14 JOINT DEVICES AND FILLER MATERIALS

A. Joint fillers, Type A asphalt impregnated fiberboard or felt, 1/2 inch in thickness and 1/2 inch less in 
height or depth of slabs; tongue and grooved profile.

B. Sealants:  See Section 07 9200, Joint Sealants.

PART 3 - EXECUTION

3.1 FORMWORK ERECTION

A. Verify lines, levels and centers before proceeding with formwork.  Ensure that dimensions agree 
with drawings.

B. Earth forms are permitted for footing pads only, upon approval of architect and engineer.  Hand 
trim sides and bottom of earth forms.  Keep clean.  Remove all loose soil prior to placing concrete.

C. Construct formwork, shoring and bracing to meet design and code requirements, so that resultant 
finished concrete conforms to required shapes, lines and dimensions with requirements of ACI 
301.

D. Arrange and assemble formwork to permit dismantling and stripping, so that concrete is not 
damaged during its removal and permit the removal of remaining shoring.

E. Align joints and make watertight, to prevent leakage of mortar disfigured appearance of concrete.  
Keep form joints to minimum.

F. Obtain Architect/Engineer's review before framing openings in structural members, which are not 
indicated on drawings and to provide additional reinforcing as required.

G. Provide bracing to ensure stability of formwork.  Prop or strengthen previously constructed 
formwork liable to be overstressed by construction loads.

H. Provide chamfer strips on external corners of beams, joists, columns, slabs, walls and at 
decorative concrete at form liners.

I. Construct formwork to maintain following maximum tolerances:
1. Deviation from horizontal and vertical lines:

a. 1/8 inch in 10 feet.
2. Deviation of building dimensions indicated on drawings and position of columns, walls and 

partitions:  1/4 inch.
3. Deviation in cross sectional dimensions of columns or beams or in thickness of slabs and 

walls:  plus or minus 1/4 inch.

J. Apply form release agent on formwork in accordance with manufacturer’s recommendations.  
Apply prior to placing reinforcing steel, anchoring devices and embedded items.  Remove any form 
release agents which may have contaminated reinforcing anchoring devices or embedded items.
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K. Do not apply form release agent where concrete surfaces will receive special finishes or applied 
coverings which are affected by agent.  Soak inside surfaces of untreated forms with clean water.  
Keep surfaces coated prior to placing concrete.

3.2 INSERTS, EMBEDDED PARTS AND OPENINGS

A. Provide formed openings where required for pipes, conduits, sleeves and other work to be 
embedded in and passing through concrete members and to provide clearances to reinforcing 
steel.

B. Locate and set in place items which will be cast directly into concrete.

C. Coordinate work of other sections and cooperate with trade involved in forming and setting 
openings, slots, recesses, chases, sleeves, bolts, anchors and other inserts.  Do not perform work 
unless specifically indicated on drawings or reviewed prior to installation.

D. Install concrete accessories in accordance with manufacturer's recommendations; straight, level 
and plumb.  Ensure items are not disturbed during concrete placement.

E. Place construction joints in floor slab pattern pouring sequence.  Set top screed to required 
elevations.  Secure to resist movement of wet concrete.

F. Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection.  Locate openings at bottom of forms to allow flushing water to drain.  Close temporary 
ports or openings with tight fitting panels, flush with inside face of forms, neatly fitted so that joints 
will not be apparent in exposed concrete surfaces.

3.3 FIELD QUALITY CONTROL

A. Inspect and check completed formwork, shoring and bracing to ensure that work is in accordance 
with formwork design, and that supports, fastenings, wedges, ties and parts are secure.

B. Inform Architect/Engineer when formwork is complete and has been cleaned, to allow for 
inspection.  Obtain review prior to placing concrete.

C. For exposed concrete surfaces, do not reuse wood type formwork more than three (3) times.  Do 
not patch formwork.

D. Allow Architect/Engineer to inspect each section of formwork prior to reuse.

3.4 CLEANING

A. Clean forms as erection proceeds, to remove foreign matter.  Remove cuttings, shavings and 
debris from within forms.  Flush with water or use compressed air to remove remaining foreign 
matter.  Ensure that water and debris drain to exterior through clean-out ports.

B. During cold weather, remove ice and snow from within forms.  Do not use de-icing salts.  Do not 
use water to clean out completed forms, unless formwork and concrete construction proceed within 
heated enclosure.  Use compressed air or other means to remove foreign matter.

3.5 FORM REMOVAL

A. Notify Architect/Engineer prior to removing formwork.
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B. Do not remove forms, shores and bracing until concrete has gained sufficient strength to carry its 
own weight, and construction and design load which are liable to be imposed upon it.  Verify 
strength of concrete by compressive test results.

C. Remove formwork progressively and in accordance with code requirements and so that no shock 
loads or unbalanced loads are imposed on structure.

D. Loosen forms carefully.  Do not wedge pry bars, hammers or tools against concrete surfaces.

E. Leave forms loosely in place, against vertical surfaces, for protection until complete removal is 
reviewed by Architect/Engineer.

F. Store removed forms, for exposed architectural concrete, in manner that surfaces to be in contact 
with fresh concrete will not be damaged.  Marked or scored forms will be rejected.

G. Reshore structural members where required due to design requirements or construction conditions 
and as required to permit progressive construction.  Remove load supporting forms only when 
concrete has attained 75% of required 28 day compressive strength, provided construction is 
reshored.

H. Remove forms not directly supporting weight of concrete as soon as stripping operations will not 
damage concrete.

3.6 PLACEMENT OF REINFORCING STEEL

A. Place reinforcing supported and secured against displacement.  Do not deviate from true 
alignment and position.

B. Do not displace or damage vapor barriers.

C. Accommodate placement of formed openings.

D. Before placing concrete, ensure reinforcing is clean, free of loose scale, dirt, or other foreign 
coatings form release agents which would reduce bond to concrete.

E. Reinforcing bars spacings given are maximum or center.  All bars continuous unless otherwise 
noted.

F. Placement:  Bar Supports – CRSI Recommended Practice to Placing Bar Supports (latest edition) 
and also ACI 318.  Reinforcing Bars – CRSI Recommended Practice for Placing Bars (latest 
edition), and also ACI 318.  Accurately place and adequately secure metal reinforcement in 
position by concrete or metal chairs and spacers.

G. Adjustment:  Move within allowable tolerances to avoid interference with other reinforcing steel, 
conduits or embedded items.  Do not move beyond allowable tolerances without concurrence of 
Architect.  Do not heat, bend or cut bars without concurrence of Architect.

H. Splices:  (All splice locations subject to approval by Architect/Engineer.)
1. Lap Splices:  Tie securely with wire to prevent displacement of splices during placement of 

concrete or grout.
2. Splice Devices:  Install in accord with manufacturer's written instructions.
3. Welding:  Performed in accordance with AWS D12.1.
4. Do not splice bars except at locations shown on drawings, without concurrence of Architect.
5. Masonry Splices:  40 bar diameter lap unless noted otherwise.
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6. Concrete Splices:  30 bar diameters or compression and tension shall conform to ACI 318 
with latest revisions or as shown on drawings.  NOTE:  Steel reinforcement detailer is 
responsible for ascertaining and verification of proper splice laps.

7. Provide corner lap bars in footings and stems at corners and intersections.

I. Clearances:  Shall conform to ACI 318 with latest revisions.

3.7 PLACEMENT OF FIBER REINFORCING (Typical of all ground or structurally supported concrete 
slabs, interior and exterior.)

A. Install 1-1/2 pounds of fibermesh per cubic yard in all concrete slabs, prior to placing, in strict 
accordance with manufacturer’s instructions.

B. Provide services of an approved distributor to validate installation instructions and be in attendance 
at a pre-job meeting and initial job start-up.

C. Provide mix designs with incorporation of fiber reinforcing and written verification that fiber 
reinforcing has been added to the concrete in accordance with manufacturer’s instructions.

D. Fiber reinforcing to be added to all Interior and Exterior ground supported concrete slabs except in 
areas where concrete slab reinforcing steel is being scheduled.  Coordinate with structural 
foundation plan for concrete slabs to be steel reinforced. 

3.8 PLACEMENT OF WELDED WIRE FABRIC (WHERE NOTED)

A. Install in longest practicable lengths.

B. Lap adjoining pieces one full mesh minimum +2 inches and lay splices with 16 gauge wire.

C. Do not make end laps midway between supporting beams or directly over beams of continuous 
structures.

D. Offset end laps in adjacent widths to prevent continuous laps.

E. Cleaning:  Remove dirt, grease, oil, loose mill scale, excessive rust and foreign matter that will 
reduce bond with concrete.

F. Keep welded wire fabric in proper position during concreting and insure that welded wire fabric is 
completely surrounded by concrete and not less than 2 inches above the bottom of slab on grade 
or 1/2 inch above formwork as indicated.

3.9 PLACING CONCRETE

A. Areas where concrete is to be placed in slabs shall not be "wet down" prior to placement of 
concrete.  Contractor will ensure that base and subbase courses are not over moist, which could 
cause slab curling at edges.

B. Place concrete in accordance with ACI 304:
1. Placing:  Deposit concrete as nearly as practicable in final position.  Excessive 'pushing" of 

concrete from one area to another is prohibited.  Place concrete at such a rate that it is 
plastic and flows readily between bars and mixes well with previous layers.  When placing 
has started, carry on a continuous operation until pour of a full panel or section is 
completed.

2. Mechanically vibrate all concrete when placed, except that slabs on grade need not be 
vibrated except around under floor ducts, etc.
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3. Pouring sequence shall be approved by the Architect.
4. Concrete shall be placed where new concrete is in contact with existing building footings 

and stem walls.  Work liquid concrete around existing concrete surfaces ensuring that the 
new concrete is fully contacting the existing concrete surfaces.

C. Notify Architect/Engineer minimum 24 hours prior to commencement of concreting operations.

D. Ensure anchors, seats, plates, sleeves and other items to be cast into concrete are placed, held 
securely, and will not cause hardship in placing concrete.  Rectify same and proceed with work.

E. Maintain records of poured concrete items.  Record date, location of pour, quantity, air 
temperature, and test samples taken.

F. Ensure reinforcement, inserts, sleeves, embedded parts, formed expansion and contraction joints, 
and form liners are not disturbed during concrete placement.

G. Prepare previously placed concrete or existing saw cut concrete by cleaning with steel brush and 
applying bonding agent.  Apply bonding agent in accordance with manufacturer's 
recommendations.

H. Install vapor barrier/damp proofing over compacted fill or granular base course.  Lap joints 6 
inches and seal.  Do not disturb or damage vapor barrier/damp proofing while placing concrete.  
Repair damaged vapor barrier/damp proofing.  Grade stakes for bulkheads, control joints, etc., 
shall not penetrate vapor barrier damp proofing.

I. Pour concrete continuously between predetermined construction and control joints.  Do not break 
or interrupt successive pours such that cold joints occur.

J. Pour floor slabs in checkerboard or saw cut pattern indicated on drawings.  Saw cut control joints 
within 24 hours after finishing.  Coordinate saw cut central joint location with structural slab 
reinforcing directions.  Use 3/16 inch (5 mm) thick blade, cutting 1/4 into depth of slab thickness.

K. Excessive honeycomb or embedded debris in concrete is not acceptable.  Notify 
Architect/Engineer upon discovery.

L. Conform to ACI 305R when concreting during hot weather.

M. Conform to ACI 306R when concreting during cold weather.

N. Provide runways for wheeled conveying equipment.  Do not wheel conveying equipment over 
reinforcement and do not support runways on reinforcement.  Assure that screeds are accurately 
set and rigidly secured to withstand pouring operations.

O. Joints:  Form or construct all joints in concrete work true to line and accurately placed.
1. Construction Joints:  Locate where shown on drawings.  If locations are not indicated on 

drawings, locate for least impairment of strength of structural elements.  Coordinate with the 
Architect prior to form construction.

2. Expansion Joints:  Locate and detail wall expansion joints as shown on drawings.  Finish the 
edges of slabs at expansion joints with slightly rounded edging tool.  In no case shall 
reinforcement or other fixed metal items which are embedded in or bonded to concrete be 
run continuous through an expansion joint.  Locate expansion joints in exterior slabs where 
they abut rigid vertical surfaces and at not over 20 foot spacing or as indicated on drawings.

3. Control (or Contraction) Joints:  Locate such joints as shown on drawings for slabs.  Form 
control joints in slab-on-grade by tooling concrete while in plastic state so that joint 
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formed is 1/4 the slab thickness and 1/8 inch wide.  If not otherwise required by drawings, 
divide slabs into areas not exceeding 400 square feet.  Wherever possible, locate joints 
along column centerline and intermediate lines as necessary.  Place joints so that area does 
not exceed 1-1/2 times the width, or 
25 feet on center.  Provide diamond shaped block-out at columns for infill after all slabs are 
poured.

4. Bond Barrier Joints:  Form such joints with 15 lb. asphalt-saturated felt, full thickness of the 
slab, where interior slabs abut rigid vertical surfaces, wrapped around pipe and conduit 
penetrations, and elsewhere as shown on the drawings.

P. Maintain concrete cover around reinforcing as indicated on the Structural drawings.

Q. Install waterproofing where indicated.  Do not disturb or damage waterproofing while placing 
concrete reinforcing.  If damage does occur, repair areas before placing concrete.

R. Separate slabs-on-grade from vertical surfaces with 1/2 inch thick joint filler.  Extend joint filler from 
bottom of slab to within 3/8 inch of finished slab surface.  

S. Surface of concrete slabs shall be level to a maximum of 1/8 inch on a 10'-0" radius straight edge.

3.10 READY-MIXED CONCRETE

A. Mix and deliver in accordance with specifications for Ready-Mixed Concrete, ASTM C94-72.

B. Delivery Tickets:  Contractor shall maintain file of delivery tickets for all ready mix concrete.  In 
addition to requirements of ASTM C94 requirements in Section 14.1, each ticket contain following 
information:
1. Type and brand of cement
2. Cement content in sacks per C.Y.
3. Maximum aggregate size
4. Amount and brand of each admixture
5. Water content as a water-cement ratio
6. In addition, note on the delivery tickets location of concrete pour and the results of slump 

tests, if any are made.

C. No water is allowed to be added after truck leaves plant, unless specifically approved by Architect 
or his representative.  Water added to concrete and exceeding specified slumps shall be cause for 
rejection of entire load and/or the removal of any placed concrete.

D. Concrete older than 90 minutes from batch plant to placement will be rejected and not allowed to 
be placed.

3.11 CONVEYING

A. Convey concrete from the mixer to place of deposit using wheeled vehicles, chutes, tremies, 
pumping equipment or other equipment.  Assure as nearly as possible a continuous flow of 
concrete at the delivery end.  Concrete shall be delivered without segregation of materials during 
conveying operation.

3.12 COMPACTION

A. Consolidate all concrete by suitable mechanical internal vibrating equipment where practicable, 
supplemented by manual rodding or tamping.  Form vibrators prohibited.  Apply vibrator at 
uniformly spaced points not farther apart than visible effectiveness of equipment.  During 
compaction, use care to avoid insertion of vibrator into lower courses of pour that have begun to 
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set.  Do not vibrate excessively in one spot and do not use vibrator to transport concrete inside 
forms.

B. Compacting Thin Slabs:  Use of jitterbugging to bring excessive cement paste to surface is  
prohibited.

3.13 SCREEDING

A. Screed floors, slabs-on-fill and concrete base for toppings level, maintaining surface flatness of 
maximum 1/8 inch in 10 foot radius straight edge.

3.14 PATCHING

A. Allow Architect/Engineer to inspect concrete surfaces immediately upon removal of forms.  Patch 
imperfections as directed.

3.15 DEFECTIVE CONCRETE

A. Modify or replace concrete not conforming to minimum strengths, containing cracks, debris, 
honeycombs, voids, or to required lines, details and elevations.

B. Repair or replace concrete not properly placed resulting in excessive honeycombing and other 
defects.  Do not patch, fill, touch-up, repair or replace exposed architectural concrete except upon 
express direction of Architect/Engineer for each individual area.  All costs for additional 
inspections, tests, supervision, cores, patching and repair to be borne by Contractor.

3.16 CONCRETE FINISHING

A. Vertical concrete surfaces to be left exposed to view, including walls, columns and beams, shall 
have smooth rubbed finish.

B. Wood Float Slab Finish:  Provide at slabs which receive steel trowel finish and slabs for special 
flooring systems, or other finishes specified below.

C. Steel Trowel Finish:  At all slabs not otherwise specified.  Dusting to absorb surface water 
prohibited.  Hand trowel in two (2) separate operations unless otherwise permitted.  At Contractor's 
option, in lieu of steel troweling, power machine finishing may be used for first troweling operation.  
Use only clean equipment with undamaged blades.

D. Light Broomed Finish:  At exterior slabs and platforms.  After initial steel troweling, finish with a stiff 
bristle broom drawn over surface in parallel passes, generally transverse to flow of traffic.  If 
necessary, spray lightly with water immediately ahead of brooming.  After brooming finish edges 
and joints with a 1/4 inch radius edging tool.

E. For tile bonded directly to monolithic slabs using thinset methods, provide a trowel and fine-broom 
finish with no curing compounds. For other installations involving waterproofing membranes, 
provide the type of slab finish recommended by membrane manufacturers.

F. Exposed Aggregate Concrete (where indicated):
1. Provide sample slab at location in proximity to major work for comparison.
2. Prior to pouring concrete slabs, provide topping aggregate pile adjacent to work, 

3/8 inch pea gravel maximum.
3. Uniformly scatter pea gravel over entire surface of freshly screeded concrete so as to 

produce a layer of partially-embedded particles no more than one (1) pebble deep, and 
spaced so that pebbles are not spaced grater than their own diameter apart.
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4. When surface water has disappeared, float surface, embedding pebbles so they completely 
disappear.  Do not over-float, but only sufficiently to level out surface.

5. After concrete is set enough so an average-weight man can walk on surface without 
indenting surface, apply a slow stream of water to surface, working from highest elevation to 
lowest, gently brooming surface with hair broom, leaving surface of clean pebbles about 
one-third of their respective volume projecting from the solid concrete.

6. In hot weather, a compatible water-reducing retarding admixture should be utilized.  Cover 
slab with plastic, paper or burlap to prevent drying out.  After aggregate is exposed, proceed 
with proper curing.

3.17 CURING AND PROTECTION

A. Immediately after placement, protect concrete from premature drying, excessively hot or cold 
temperatures, and mechanical injury.  Maintain concrete with minimal moisture loss at relatively 
constant temperature for period necessary for hydration of cement and hardening of concrete.

B. Make provisions for maintaining concrete in moist condition for at least seven (7) days for normal 
Portland cement concrete.  Start curing as soon as free water has disappeared from surface of 
finished concrete.  Curing may be accomplished by the following methods:
1. Membrane Forming Liquid:  Apply in strict compliance with manufacturer's printed 

directions, using not less than two (2) coats applied at right angles to each other.  Surfaces 
subjected to rainfall within three (3) hours after application resprayed at full rate.  Surfaces 
cured in this manner shall be kept free of foot or vehicular traffic, or other sources of 
abrasion, during cure period.

C. All concrete slabs and exterior concrete, both vertical and horizontal, not scheduled to be painted 
or receive other finish flooring, shall be cured, hardened and sealed with VOCOMP-20 (or 
approved equal); at a rate of one gallon per 300 S.F. immediately after concrete placement and 
finish, and can receive weight of an applicator without marring finish.  Provide a second final 
application of VOCOMP-25, or approved equal, prior to building occupancy at a rate of one gallon 
per 500 S.F., or as recommended by manufacturer.

D. Interior slabs exposed to view to be cured using ACI recommended methods of water spray, water 
with sand dams, wet burlap and plastic sheeting.  Wet cure for seven (7) days.  After seven (7) 
days, remove wet curing and clean.  Apply ASTM C-309 curing compound compatible with slab 
finish.

3.18 CLEAN UP

A. Contractor will control discharge of unused concrete on the project site by either prohibiting 
washing out of chutes and trucks on the site, or by obtaining approval from Owner for one site 
where wash out may be accomplished.  At conclusion of work, remove all cement, sand, gravel 
and contaminated earth to a legal dump off the site.

END OF SECTION 03 3000
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SECTION 04 2200
CONCRETE UNIT MASONRY

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Concrete masonry units.

2. Mortar and grout.

3. Steel reinforcing bars.

4. Masonry joint reinforcement.

5. Ties and anchors.

6. Miscellaneous masonry accessories.

B.    Conflicting information between this specification and the General Structural Notes shall be 
brought to the attention of the Architect.  The more stringent requirements shall prevail.

1.2 DEFINITIONS

A. CMU(s): Concrete masonry unit(s).

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

1.3 PERFORMANCE REQUIREMENTS

A. Provide structural unit masonry that develops indicated net-area compressive strengths at 
28 days.

1. Determine the net-area compressive strength of masonry from average net-area 

compressive strengths of masonry units and mortar types (unit-strength method) 

according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: For the following:
1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
2. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars. 

Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." Show 
elevations of reinforced walls.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated.

B. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, from a single 
source from the single manufacturer for each product required.

C. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from t h e  single manufacturer for each cementitious 
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component and from a single source or producer for each aggregate.

D. Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by 
requirements in the Contract Documents.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store masonry units on elevated platforms in a dry location. If units are not stored in 
an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely 
tied. If units become wet, do not install until they are dry.

B. Store cementitious materials on elevated platforms, undercover, and in a dry location. Do 
not use cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided.

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use 
with dispensing silos. Store preblended, dry mortar mix in delivery containers on elevated 
platforms, undercover, and in a dry location or in covered weatherproof dispensing silos.

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of 
dirt and oil.

1.7 PROJECT CONDITIONS

A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry 
when construction is not in progress.
1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls and hold 

cover securely in place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at 
least three days after building masonry walls or columns.

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be 
left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with 
such masonry.
1. Protect base of walls from rain-splashed mud and from mortar splatter by 

spreading coverings on the ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted 
and integral finishes, from mortar droppings.

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain 
from splashing mortar and dirt onto completed masonry.

D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with 
ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged 
by frost or by freezing conditions. Comply with cold-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602.
1. Cold-Weather Cleaning: Use liquid cleaning methods only when the air temperature 

is 40 deg F (4 deg C) and higher and will remain so until masonry has dried, but not 
less than 7 days after completing cleaning.
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E. Hot-Weather Requirements: Comply with hot-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602.

PART 2 - PRODUCTS

2.1 MASONRY UNITS, GENERAL

A. Defective Units: Referenced masonry unit standards may allow a certain percentage of 
units to contain chips, cracks, or other defects exceeding limits stated in the standard. Do 
not use units where such defects will be exposed in the completed Work.

2.2 CONCRETE MASONRY UNITS
A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching 

exposed faces of adjacent units unless otherwise indicated.
1. Provide special shapes for lintels, corners, jambs, movement joints, headers, 

bonding, and other special conditions.
2. Provide square-edged units for outside corners unless otherwise indicated.

B. CMUs: ASTM C 90.
1. Unit Compressive Strength:  Provide units with a minimum average net-area 

compressive strength of 1900PSI.
2. Density Classification: Medium weight.
3. Size (Width): 8 inch by 8 inch by 16 inches manufactured to dimensions 3/8 inch less 

than nominal dimensions.
4. Exposed Faces:  Smooth.
5. Color:  Standard Gray
6. Acceptable Manufacturer: Superlite

2.3 MORTAR AND GROUT MATERIALS

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-
weather construction.

B. Hydrated Lime: ASTM C 207, Type S.

C. Portland Cement-Lime Mix: a Packaged blend of Portland cement and hydrated lime 
containing no other ingredients.

D. Aggregate for Mortar: ASTM C 144.
1. For mortar that is exposed to view, use washed aggregate consisting of natural 

sand or crushed stone.
2. For joints, less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent 

passing the No. 16 (1.18-mm) sieve.

E. Aggregate for Grout: ASTM C 404.

F. Water: Potable.

2.4 REINFORCEMENT

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 
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(Grade 420).

B. Masonry Joint Reinforcement, General: ASTM A 951/A 951M.

1. All Walls: Hot-dip galvanized, carbon steel.

2. Wire Size for Side Rods: 0.148-inch (3.77-mm).
3. Wire Size for Cross Rods: 0.148-inch (3.77-mm).
4. The spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (407 mm) 

o.c.
5. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units.

C. Masonry Joint Reinforcement for Single-Wythe Masonry:  Ladder type with a single pair of 
side rods.

2.5 TIES AND ANCHORS

A. General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 
5/8- inch cover on outside face.

B. Materials: Provide ties and anchors specified in this article that is made from materials that 
comply with the following unless otherwise indicated.
1. Hot-Dip      Galvanized,     Carbon-Steel      Wire: ASTM A 82/A 82M; with ASTM A 

153/A 153M, Class B-2 coating.
2. Galvanized Steel Sheet: ASTM A 653/A 653M, Commercial Steel, G60 (Z180) zinc 

coating.
3. Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial 

Steel, with ASTM A 153/A 153M, Class B coating.
4. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

2.6 MISCELLANEOUS MASONRY ACCESSORIES

A. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning 
masonry unit cells and hold reinforcing bars in the center of cells. Units are formed from 
0.148-inch (3.77- mm) steel wire, hot-dip galvanized after fabrication. Provide units designed 
for a number of bars indicated.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or D/A 817.

b. Heckmann Building Products Inc.; No. 376 Rebar Positioner.
c. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner.
d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.

B. Weep/Cavity Vent Products: Use the following unless otherwise indicated:

1. Round Plastic Weep/Vent Tubing: Medium-density polyethylene, 3/8-inch OD by 
4 inches long.

C. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not 
degrade within the wall cavity.

1. Configuration: Provide one of the following:

a. Strips, t h e  full depth of t h e  cavity and 10 inches high, with dovetail-
shaped notches 7 inches deep that prevent clogging with mortar droppings.

b. Strips, not less than 1-1/2 inches thick and 10 inches high, with a dimpled 
surface designed to catch mortar droppings and prevent weep holes from 
clogging with mortar.

2.7 MORTAR AND GROUT MIXES
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A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, antifreeze compounds, or other admixtures unless otherwise indicated.

1. Do not use calcium chloride in mortar or grout.

2. Use Portland cement-lime or mortar cement mortar unless otherwise indicated.

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 
Measure quantities by weight to ensure accurate proportions, and thoroughly blend 
ingredients before delivering to Project site.

C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the 
following types of mortar for applications stated unless another type is indicated or needed 
to provide the required compressive strength of masonry.
1. For all masonry, use Type S

D. Grout for Unit Masonry: Comply with ASTM C 476.
1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that 

will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout 
spaces and pour height.

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 
for specified 28-day compressive strength indicated, but not less than 2000 psi (14 
MPa).

3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as measured according 
to ASTM C 143/C 143M.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting the performance of the Work.
1. For the record, prepare written report, endorsed by Installer, listing conditions 

detrimental to the performance of work.

2. Verify that foundations are within tolerances specified.

3. Verify that reinforcing dowels are properly placed.

B. Before installation, examine rough-in and built-in construction for piping systems to verify 
actual locations of piping connections.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Build chases and recesses to accommodate items specified in this and other Sections.

B. Leave openings for equipment to be installed before completing masonry. After 
installing equipment, complete masonry to match the construction immediately adjacent to the 
opening.

C. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, 
sharp, unchipped edges. Allow units to dry before laying unless wetting of units is specified. 
Install cut units with cut surfaces and, where possible, cut edges concealed.

3.3 TOLERANCES
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A. Dimensions and Locations of Elements:

1. For dimensions in cross-section or elevation does not vary by more than plus 1/2 

inch (12 mm) or minus 1/4 inch.

2. For the  location of elements in the  plan do not vary from that indicated by more 

than plus or minus 1/2 inch.

3. For the location of elements in elevation do not vary from that indicated by more than 

plus or minus 1/4 inch (6 mm) in a story height or 1/2 inch total.

B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 

1/4 inch in 10 feet (6 mm in 3 m) or 1/2 inch (12 mm) maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not 

vary from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 

mm in 6 m), or 1/2 inch (12 mm) maximum.

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 

feet (6 mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 

feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum.

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet (6 mm 

in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2 inch (12 mm) maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more 

than 1/4 inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum.

C. Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 

inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm).

2. For exposed bed joints, do not vary from the bed-joint thickness of adjacent courses 

by more than 1/8 inch (3 mm).

3. For head and collar joints, do not vary from thickness indicated by more than 

plus 3/8 inch (9 mm) or minus 1/4 inch (6 mm).

4. For exposed head joints, do not vary from thickness indicated by more than plus or 

minus 1/8 inch (3 mm).

3.4 LAYING MASONRY WALLS

A. Layout walls in advance for accurate spacing of surface bond patterns with uniform joint 

thicknesses and for accurate location of openings, movement-type joints, returns, and 

offsets. Avoid using less-than-half-size units, particularly at corners, jambs, and, where 

possible, at other locations.

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry 

in running bond; do not use units with less than nominal 4-inch (100-mm) horizontal face 

dimensions at corners or jambs.

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not 
less than 4-inches (100-mm). Bond and interlock each course of each wythe at corners. Do 
not use units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or 
jambs.

D. Stopping and Resuming Work: Stop work by racking back units in each course from those 
in the  course below; do not a tooth. When resuming work, clean masonry surfaces that 
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are to receive mortar before laying fresh masonry.

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. 
Fill in solidly with masonry around built-in items.

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer 
of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into the 
core.

H. Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, 
lintels, posts, and similar items unless otherwise indicated.

I. Build non-load-bearing interior partitions full height of story to the underside of the solid floor 
or roof structure above unless otherwise indicated.
1. Install top of wall supports as indicated on the drawings.

3.5 MORTAR BEDDING AND JOINTING

A. Lay hollow CMUs as follows:
1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
2. With webs fully bedded in mortar in grouted masonry, including starting a  course 

on footings.
3. With entire units, including areas under cells, fully bedded in the mortar at starting a 

course on footings where cells are not grouted.

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush 
head joints.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than 
joint thickness unless otherwise indicated.

3.6 MASONRY JOINT REINFORCEMENT

A. General: Install a n  entire length of longitudinal side rods in a  mortar with a minimum 
cover of 5/8 inch (16 mm) on the exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap 
reinforcement a minimum of 6 inches (150 mm).
1. Space reinforcement, not more than 16 inches (406 mm) o.c.
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls 

and parapet walls.
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall 

openings and extending 12 inches (305 mm) beyond openings in addition to 
continuous reinforcement.

B. Interrupt joint reinforcement at control unless otherwise indicated.

C. Provide continuity at corners by using prefabricated L-shaped units if available.

3.7 REINFORCED UNIT MASONRY INSTALLATION

A. Temporary Formwork and Shores: Construct formwork and shores as needed to 
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support reinforced masonry elements during construction.
1. Construct formwork to provide shape, line, and dimensions of completed masonry 

as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. 
Brace, tie, and support forms to maintain position and shape during construction and 
curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have 
hardened sufficiently to carry their own weight and other loads that may be placed on 
them during construction.

B. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.

C. Grouting: Do not place grout until the entire height of masonry to be grouted has attained 
enough strength to resist grout pressure.
1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout 

placement, including minimum grout space and maximum pour height.

2. The limit height of vertical grout pours to not more than 60 inches (1520 mm).

3.8 FIELD QUALITY CONTROL

A. Testing and Inspecting: Engage special inspectors to perform tests and inspections and 
prepare reports. Allow inspectors access to work areas, as needed to perform tests and 
inspections. Retesting of materials that fail to meet specified requirements shall be done 
at Contractor's expense.

B. Inspections: Level 1 special inspections according to the "International Building Code."
1. Begin masonry construction only after inspectors have verified proportions of site- 

prepared mortar.
2. Place grout only after inspectors has verified compliance of grout spaces and of 

grades, sizes, and locations of reinforcement.

3. Place grout only after inspectors have verified proportions of site-prepared grout.

C. Testing Prior to Construction: One set of tests.

D. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or 
portion thereof.

E. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for 
compressive strength.

F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 
ASTM C 780.

G. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019.

3.9 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or 
otherwise damaged or that do not match adjoining units. Install new units to match adjoining 
units; install in a fresh mortar, pointed to eliminate evidence of replacement.

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar. Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance. Prepare joints for sealant 
application, where indicated.

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to 
remove mortar fins and smears before tooling joints.
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D. Final Cleaning: After mortar is thoroughly set and cured, cleanly exposed masonry as follows:
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape 

hoes or chisels.
2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned 

for comparison purposes. Obtain Architect's approval of sample cleaning before 
proceeding with the cleaning of masonry.

3. Protect adjacent non-masonry surfaces from contact with cleaner by covering them 
with liquid strippable masking agent or polyethylene film and waterproof masking tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly 
by rinsing surfaces thoroughly with clear water.

5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable 
to t h e  type of stain on exposed surfaces.

3.10 MASONRY WASTE DISPOSAL

A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are 
Contractor's property. At the completion of unit masonry work, remove from Project site.

B. Excess Masonry Waste:  Remove excess clean masonry waste, and other masonry waste, 
and legally dispose of off Owner's property.

END OF SECTION 04 2200
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SECTION 05 5000
METAL FABRICATIONS  

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Steel framing and supports for mechanical and electrical equipment.
2. Steel framing and supports for applications where framing and supports are not specified 

in other Sections.
3. Loose bearing and leveling plates for applications where they are not specified in other 

Sections.
4. Perforated metal deck panels.

1.2 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 
and coating manufacturers' written instructions to ensure that shop primers and topcoats are 
compatible with one another.

B. Coordinate installation of metal fabrications that are anchored to or that receive other work. 
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in 
concrete or masonry. Deliver such items to Project site in time for installation.

1.3 ACTION SUBMITTALS

A. Product Data: For the following:
1. Fasteners.
2. Shop primers.
3. Shrinkage-resisting grout.
4. Perforated metal decl panels

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and 
details of metal fabrications and their connections. Show anchorage and accessory items. 
Provide Shop Drawings for the following:
1. Steel framing and supports for mechanical and electrical equipment.
2. Steel framing and supports for applications where framing and supports are not specified 

in other Sections.
3. Perforated Metal Deck Panels for gate.

1.4 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
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3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."

1.5 FIELD CONDITIONS

A. Field Measurements: Verify actual locations of walls, floor slabs, decks, and other construction 
contiguous with metal fabrications by field measurements before fabrication.

PART 2 - PRODUCTS

2.1 METALS

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. 
For metal fabrications exposed to view in the completed Work, provide materials without seam 
marks, roller marks, rolled trade names, or blemishes.

B. Steel Plates, Shapes, and Bars: ASTM A36/A36M.

C. Cast Iron: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless 
otherwise indicated.

D. Perforated Metal Panels: Basis of Design (Gate Panels): Verco perforated B-Deck shall be 21% 
perforated, 1 ½ inches deep, 36 inches wide, 20 gage painted steel, with minimum yield stress of 
50 ksi.

2.2 FASTENERS

A. General: 

1. Provide stainless steel fasteners for fastening aluminum or stainless steel.

B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A (ASTM F568M, 
Property Class 4.6); with hex nuts, ASTM A563 (ASTM A563M); and, where indicated, flat 
washers.

C. High-Strength Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325 (Grade A325M), 
Type 3, heavy-hex steel structural bolts; ASTM A563, Grade DH3, (ASTM A563M, Class 10S3) 
heavy-hex carbon-steel nuts; and where indicated, flat washers.

D. Stainless Steel Bolts and Nuts: Regular hexagon-head annealed stainless steel bolts, 
ASTM F593 (ASTM F738M); with hex nuts, ASTM F594 (ASTM F836M); and, where indicated, 
flat washers; Alloy Group 1 (A1).

E. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563 
(ASTM A563M); and, where indicated, flat washers.

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being 
fastened is indicated to be galvanized.

F. Anchors, General: Capable of sustaining, without failure, a load equal to six times the load 
imposed when installed in unit masonry and four times the load imposed when installed in 
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concrete, as determined by testing in accordance with ASTM E488/E488M, conducted by a 
qualified independent testing agency.

G. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.

2.3 MISCELLANEOUS MATERIALS

A. Shop Primers: Provide primers that are compatible with specified finishes.

B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

C. Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments that 
is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and 
compatible with topcoat.

D. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.

E. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and 
compatible with finish paint systems indicated.

F. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it.

G. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

H. Shrinkage-Resistant Grout: Factory-packaged, nonmetallic, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically 
recommended by manufacturer for interior and exterior applications.

2.4 FABRICATION, GENERAL

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units 
only as necessary for shipping and handling limitations. Use connections that maintain structural 
value of joined pieces. Clearly mark units for reassembly and coordinated installation.

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on 
exposed surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work.

D. Form exposed work with accurate angles and surfaces and straight edges.

E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2. Obtain fusion without undercut or overlap.
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3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface.

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 
welds where possible. Where exposed fasteners are required, use Phillips flat-head 
(countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous.

G. Fabricate seams and other connections that are exposed to weather in a manner to exclude 
water. Provide weep holes where water may accumulate.

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
and similar items.

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads.

J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally 
welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum 6-inch (150-
mm) embedment and 2-inch (50-mm) hook, not less than 8 inches (200 mm) from ends and 
corners of units and 24 inches (600 mm) o.c., unless otherwise indicated.

2.5 MISCELLANEOUS FRAMING AND SUPPORTS

A. General: Provide steel framing and supports not specified in other Sections as needed to 
complete the Work.

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive 
adjacent construction.

C. Galvanize miscellaneous framing and supports where indicated.

D. Prime miscellaneous framing and supports with zinc-rich primer where indicated unless noted 
otherwise.

2.6 MISCELLANEOUS STEEL TRIM

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown 
with continuously welded joints and smooth exposed edges. Miter corners and use concealed 
field splices where possible.

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with 
other work.

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 
construction.

C. Galvanize miscellaneous steel trim.

D. Prime miscellaneous steel trim with zinc-rich primer unless noted otherwise.
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2.7 METAL BOLLARDS

A. Fabricate metal bollards from steel shapes as indicated or if not indicated, from Schedule 80 
steel pipe.

2.8 STEEL WELD PLATES AND ANGLES

A. Provide steel weld plates and angles not specified in other Sections, for items supported from 
concrete or masonry construction as needed to complete the Work. Provide each unit with no 
fewer than two integrally welded steel strap anchors for embedding in concrete or masonry.

2.9 GENERAL FINISH REQUIREMENTS

A. Finish metal fabrications after assembly.

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into 
surrounding surface.

2.10 STEEL AND IRON FINISHES

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel 
and iron hardware and with ASTM A123/A123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint 
adhesion.

B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean galvanized 
surfaces of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate 
process.

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded 
in concrete, or masonry, or unless otherwise indicated.

1. Shop prime with universal shop primer unless zinc-rich primer or other High Performance 
primer is indicated.

D. Preparation for Shop Priming: Prepare surfaces to comply with requirements indicated below:
1. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial Blast 

Cleaning."
2. Other Steel Items: SSPC-SP 3, "Power Tool Cleaning."
3. Galvanized-Steel Items: SSPC-SP 16, "Brush-off Blast Cleaning of Coated and Uncoated 

Galvanized Steel, Stainless Steels, and Non-Ferrous Metals."

E. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification 
No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
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PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal 
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges 
and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels.

B. Fit exposed connections accurately together to form hairline joints. Weld connections that are not 
to be left as exposed joints but cannot be shop welded because of shipping size limitations. Do 
not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections.

C. Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface.

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and 
other connectors.

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction.

F. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with grout, 
concrete, masonry, wood, or dissimilar metals with the following:

1. Cast Aluminum: Heavy coat of bituminous paint.
2. Extruded Aluminum: Two coats of clear lacquer.

3.2 INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS

A. General: Install framing and supports to comply with requirements of items being supported, 
including manufacturers' written instructions and requirements indicated on Shop Drawings.

B. Anchor supports securely to, and rigidly brace from, building structure.

3.3 INSTALLATION OF METAL BOLLARDS

A. Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before 
installing.
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B. Anchor bollards in concrete. Fill annular space around bollard solidly with shrinkage-resistant 
grout; mixed and placed to comply with grout manufacturer's written instructions. Slope grout up 
approximately 1/8 inch (3 mm) toward bollard.

C. Anchor bollards in place with concrete footings. Center and align bollards in holes 3 inches (75 
mm) above bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support 
and brace bollards in position until concrete has cured.

D. Fill bollards solidly with concrete, mounding top surface to shed water.

3.4 INSTALLATION OF BEARING AND LEVELING PLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials and roughen to 
improve bond to surfaces. Clean bottom surface of plates.

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have 
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if 
protruding, cut off flush with edge of bearing plate before packing with shrinkage-resistant grout. 
Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

3.5 REPAIRS

A. Touchup Painting:

1. Immediately after erection, clean field welds, bolted connections, and abraded areas. 
Paint uncoated and abraded areas with same material as used for shop painting to comply 
with SSPC-PA 1 for touching up shop-painted surfaces.

a. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A780/A780M.

END OF SECTION 05 5000
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SECTION 05 5213 
PIPE AND TUBE RAILINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Steel guardrails and posts.
2. Stainless steel cable infill.
3. Stainless steel handrails.

1.2 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating 
manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one 
another.

B. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and directions for 
installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, 
that are to be embedded in concrete or masonry. Deliver such items to Project site in time for installation.

1.3 ACTION SUBMITTALS

A. Product Data:

1. Manufacturer's product lines of mechanically connected railings.
2. Stainless steel cable and fittings.
3. Fasteners.
4. Handrail brackets.
5. Shop primer.
6. Nonshrink, nonmetallic grout.
7. Anchoring cement.
8. Metal finishes.
9. Paint products.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

C. Samples for Verification: For each type of exposed finish required.

1. Sections of each distinctly different linear railing member, including handrails, top rails, posts, and 
balusters, including finish.

2. Fittings and brackets.
3. Assembled Sample of railing system, made from full-size components, including top rail, post, 

handrail, and infill. Sample need not be full height.
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1.4 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.5 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect mechanical finishes on exposed surfaces of railings from damage by applying a strippable, 
temporary protective covering before shipping.

1.7 FIELD CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction contiguous with railings by field 
measurements before fabrication.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Structural Performance: Railings, including attachment to building construction, shall withstand the effects 
of gravity loads and the following loads and stresses within limits and under conditions indicated:

1. Handrails and Top Rails of Guards:

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction.
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

2. Infill of Guards:

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. (0.093 
sq. m).

b. Infill load and other loads need not be assumed to act concurrently.

B. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.
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2.2 METALS, GENERAL

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller marks, rolled 
trade names, stains, discolorations, or blemishes.

B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as supported 
rails unless otherwise indicated.

1. Provide type of bracket with flange tapped for concealed anchorage to threaded hanger bolt and that 
provides clearance from inside face of handrail to finished wall surface as shown on the drawings.

2.3 STEEL GUARDRAILS AND POSTS

A. Source Limitations: Obtain each type of railing from single source from single manufacturer.

B. Pipe: ASTM A53/A53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade 
and weight are required by structural loads.

1. Provide galvanized finish for exterior installations and where indicated.

C. Plates, Shapes, and Bars: ASTM A36/A36M.

D. Cast Iron Fittings: Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M, unless otherwise 
indicated.

2.4 STAINLESS STEEL HANDRAILS

A. Source Limitations: Obtain each type of railing from single source from single manufacturer.

B. Pipe: ASTM A312/A312M, Grade TP 304.

C. Castings: ASTM A743/A743M, Grade CF 8 or CF 20.

D. Plate: ASTM A240/A240M or ASTM A666, Type 304.

2.5 STAINLESS STEEL INFILL CABLES

A. 316 Stainless Steel 1x19 Cables, 3/16" diameter with stainless steel fittings for field swaged assembly.
1. Provide stainless steel wire rope with turnbuckles, toggles, machine swage terminals, and other 

fittings and accessories for securing to posts and for tightening barrier cable.

2.6 FASTENERS

A. Fastener Materials:
1. Hot-Dip Galvanized Railing Components: Type 304 stainless steel or hot-dip zinc-coated steel 

fasteners complying with ASTM A153/A153M or ASTM F2329/F2329M for zinc coating.
2. Stainless Steel Railing Components: Type 304 or Type 316 stainless steel fasteners.
3. Finish exposed fasteners to match appearance, including color and texture, of railings.
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B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and class required 
to produce connections suitable for anchoring railings to other types of construction and capable of 
withstanding design loads.

C. Fasteners for Interconnecting Railing Components:
1. Provide concealed fasteners for interconnecting railing components and for attaching them to other 

work, unless exposed fasteners are unavoidable or are the standard fastening method for railings 
indicated.

2. Provide tamper-resistant screws for exposed fasteners unless otherwise indicated.

2.7 MISCELLANEOUS MATERIALS

A. Handrail Brackets: Cast stainless steel; center of handrail 2-1/2 inches from face of guardrail.

B. Welding Rods and Bare Electrodes: Select in accordance with AWS specifications for metal alloy welded.

1. For stainless steel railings, provide type and alloy as recommended by producer of metal to be 
welded and as required for color match, strength, and compatibility in fabricated items.

C. Etching Cleaner for Galvanized Metal: Complying with MPI#25.

D. Galvanizing Repair Paint: High-zinc-dust-content paint, complying with SSPC-Paint 20 and compatible with 
paints specified to be used over it.

E. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and compatible 
with finish paint systems indicated.

F. Epoxy Intermediate Coat: Complying with MPI #77 and compatible with primer and topcoat.

G. Polyurethane Topcoat: Complying with MPI #72 and compatible with undercoat.

H. Bituminous Paint: Cold-applied asphalt emulsion, complying with ASTM D1187/D1187M.

I. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout, complying 
with ASTM C1107/C1107M. Provide grout specifically recommended by manufacturer for interior and 
exterior applications.

2.8 FABRICATION

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, member sizes 
and spacing, details, finish, and anchorage, but not less than that required to support structural loads.

B. Shop assemble railings to greatest extent possible to minimize field splicing and assembly. Disassemble 
units only as necessary for shipping and handling limitations.

1. Clearly mark units for reassembly and coordinated installation.
2. Use connections that maintain structural value of joined pieces.

C. Cut, drill, and punch metals cleanly and accurately.
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1. Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise 
indicated.

2. Remove sharp or rough areas on exposed surfaces.

D. Form work true to line and level with accurate angles and surfaces.

E. Fabricate connections that are exposed to weather in a manner that excludes water.

1. Provide weep holes where water may accumulate.
2. Locate weep holes in inconspicuous locations.

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.

G. Connections: Fabricate railings with welded connections unless otherwise indicated.

H. Welded Connections: Cope components at connections to provide close fit, or use fittings designed for this 
purpose. Weld all around at connections, including at fittings.

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance 
of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove flux immediately.
4. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary Joint Finish 

Standards" Finish #2 welds; good appearance, completely sanded joint, some undercutting and 
pinholes okay.

5. Fabricate splice joints for field connection, using an epoxy structural adhesive, if this is 
manufacturer's standard splicing method.

I. Form changes in direction as follows:
1. By bending to smallest radius that will not result in distortion of railing member.

J. Bend members in jigs to produce uniform curvature for each configuration required. Maintain cross section 
of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed 
surfaces of components.

K. Close exposed ends of hollow railing members with prefabricated cap and end fittings of same metal and 
finish as railings.

L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends of returns 
unless clearance between end of rail and wall is 1/4 inch (6 mm) or less.

M. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, and 
anchors to interconnect railing members to other work unless otherwise indicated.

N. Provide inserts and other anchorage devices for connecting railings to concrete work.

1. Fabricate anchorage devices capable of withstanding loads imposed by railings.
2. Coordinate anchorage devices with supporting structure.

O. For railing posts set in concrete, provide stainless steel sleeves not less than 6 inches (150 mm) long with 
inside dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of post, with metal plate 
forming bottom closure.
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2.9 STEEL AND IRON FINISHES

A. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils. 
Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and 
baking finish.

1. Color and Gloss: As selected by Architect from manufacturer's full range.

2.10 STAINLESS STEEL FINISHES

A. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.

B. Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches.

1. Run grain with long dimension of each piece.
2. When polishing is completed, passivate and rinse surfaces.
3. Remove embedded foreign matter and leave surfaces chemically clean.

C. Stainless Steel Pipe and Tubing Finishes:

1. 180-Grit Polished Finish: Uniform, directionally textured finish.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Perform cutting, drilling, and fitting required for installing railings.

1. Fit exposed connections together to form tight, hairline joints.
2. Install railings level, plumb, square, true to line; without distortion, warp, or rack.
3. Set railings accurately in location, alignment, and elevation; measured from established lines and 

levels.
4. Do not weld, cut, or abrade surfaces of railing components that are coated or finished after 

fabrication and that are intended for field connection by mechanical or other means without further 
cutting or fitting.

5. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).
6. Align rails so variations from level for horizontal members and variations from parallel with rake of 

steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (6 mm in 3.5 m).

B. Adjust railings before anchoring to ensure matching alignment at abutting joints.

3.2 RAILING CONNECTIONS

A. Nonwelded Connections: Use mechanical or adhesive joints for permanently connecting railing 
components. Use wood blocks and padding to prevent damage to railing members and fittings. Seal 
recessed holes of exposed locking screws, using plastic cement filler colored to match finish of railings.

B. Welded Connections: Use fully welded joints for permanently connecting railing components. Comply with 
requirements for welded connections in "Fabrication" Article, whether welding is performed in the shop or in 
the field.
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3.3 ANCHORING POSTS

A. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4 inch (20 mm) larger than OD of post 
for installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space between 
post and concrete with nonshrink, nonmetallic grout, mixed and placed to comply with anchoring material 
manufacturer's written instructions.

B. Cover anchorage joint with flange of same metal as post, welded to post after placing anchoring material or 
attached to post with setscrews.

C. Anchor cable to steel posts and tension to withstand loading as specified above. Do not displace supporting 
components.

3.4 ATTACHING RAILINGS

A. Attach handrails to walls or posts with brackets, except where end flanges are used. Provide brackets with 
clearance from inside face of handrail and finished wall surface as shown on the drawings.

1. Use type of bracket with predrilled hole for exposed bolt anchorage.
2. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.

B. Secure wall brackets and railing end flanges to building construction as follows:

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
2. For hollow masonry anchorage, use toggle bolts.

3.5 CLEANING

A. Clean stainless steel by washing thoroughly with clean water and soap and rinsing with clean water.

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair galvanizing to 
comply with ASTM A780/A780M.

3.6 PROTECTION

A. Protect finishes of railings from damage during construction period with temporary protective coverings 
approved by railing manufacturer. Remove protective coverings at time of Substantial Completion.

B. Restore finishes damaged during installation and construction period, so no evidence remains of correction 
work. Return items that cannot be refinished in the field to the shop; make required alterations and refinish 
entire unit or provide new units.

END OF SECTION 05 5213
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SECTION 06 1000

ROUGH CARPENTRY

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Wood blocking.

1.2 DEFINITIONS

A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension.

B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) size or greater but less than 5 
inches nominal (114 mm actual) size in least dimension.

C. Lumber grading agencies, and abbreviations used to reference them, include the following:
1. NLGA: National Lumber Grades Authority.
2. SPIB: The Southern Pine Inspection Bureau.
3. WCLIB: West Coast Lumber Inspection Bureau.
4. WWPA: Western Wood Products Association.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details.

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Indicate 
type of preservative used and net amount of preservative retained.

2. For products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Stack wood products flat with spacers beneath and between each bundle to provide air 
circulation. Protect wood products from weather by covering with waterproof sheeting, securely 
anchored. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Lumber: Comply with DOC PS 20 and applicable rules of grading agencies indicated. If no 
grading agency is indicated, comply with the applicable rules of any rules-writing agency 
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certified by the ALSC Board of Review. Grade lumber by an agency certified by the ALSC 
Board of Review to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified. Where actual sizes are indicated, they are minimum dressed 
sizes for dry wood products.

3. Dress lumber, S4S, unless otherwise indicated.

B. Maximum Moisture Content of Lumber:

1. Boards19 percent.
2. Dimension Lumber: 15 percent for 2-inch nominal (38-mm actual) thickness or less; 19 

percent for more than 2-inch nominal (38-mm actual) thickness

2.2 PRESERVATIVE TREATMENT

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with ground,.

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.

2. For exposed items indicated to receive a stained or natural finish, chemical formulations 
shall not require incising, contain colorants, bleed through, or otherwise adversely affect 
finishes.

3. After treatment, redry boards and dimension lumber  to 19 percent maximum moisture 
content.

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or that does not comply with requirements for untreated material.

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review.

D. Application: Treat all rough carpentry unless otherwise indicated.

2.3 MISCELLANEOUS LUMBER

A. Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following:

1. Blocking.

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any species.:

C. Concealed Boards: 19 percent maximum moisture content and any of the following species and 
grades:

1. Mixed southern pine or southern pine; No. 2 or 3 grade; SPIB.
2. Western woods; Construction or No. 2 Common or  Standard or No. 3 Common grade; 

WCLIB or WWPA.
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D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose.

E. For blocking used for attachment of other construction, select and cut lumber to eliminate knots 
and other defects that will interfere with attachment of other work.

2.4 PLYWOOD BACKING PANELS

A. Equipment Backing Panels: Plywood, DOC PS 1, fire-retardant treated, in thickness indicated 
or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.

2.5 FASTENERS

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 
specified in this article for material and manufacture. Provide nails or screws, in sufficient 
length, to penetrate not less than 1-1/2 inches (38 mm) into wood substrate.

1. Where rough carpentry is pressure-preservative treated, or in area of high relative 
humidity, provide fasteners .

2. For pressure-preservative-treated wood, use stainless steel fasteners.

B. Nails, Brads, and Staples: ASTM F1667.

C. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based onICC-ES AC01, ICC-ES AC58, ICC-ES AC193, or [ICC-ES AC308 
as appropriate for the substrate.

2.6 MISCELLANEOUS MATERIALS

A. Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 3-iodo-2-
propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as its active 
ingredient.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Fit rough 
carpentry accurately to other construction. Locate furring, nailers, blocking, and similar supports 
to comply with requirements for attaching other construction.

B. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring 
backing panels. Install fire-retardant-treated plywood backing panels with classification marking 
of testing agency exposed to view.

C. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim.
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1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels. Space clips 
not more than 16 inches (406 mm) o.c.

D. Sort and select lumber so that natural characteristics do not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with function 
of member or pieces that are too small to use with minimum number of joints or optimum joint 
arrangement.

E. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber.

1. Use inorganic boron for items that are continuously protected from liquid water.
2. Use copper naphthenate for items not continuously protected from liquid water.

F. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking.

G. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following:

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code (IBC).

H. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting wood. Drive nails 
snug but do not countersink nail heads unless otherwise indicated.

3.2 INSTALLATION OF WOOD BLOCKING 

A. Install where indicated and where required for attaching other work. Form to shapes indicated 
and cut as required for true line and level of attached work. Coordinate locations with other work 
involved.

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated. 

3.3 PROTECTION

A. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet , 
apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-
registered label.

END OF SECTION 06 1000
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SECTION 06 1600
SHEATHING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Exterior Wall Sheathing.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 
materials and dimensions and include construction and application details.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation.  
Protect sheathing from the weather by covering with waterproof sheeting, securely anchored.  
Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 EXTERIOR WALL SHEATHING

A. Fiberglass Mat faced, moisture and mold resistant Gypsum Wall Sheathing:  ASTM C 79/C 79M 
or ASTM C 1396/C 1396M, gypsum sheathing: with water-resistant treated core and with water-
repellent paper bonded to core’s face, back, and long edges. 

B. Basis of Design: DensGlass by G-P Gypsum fiberglass Mat Gypsum Panel.

C. Type and thickness:  Regular, ½ inch thick.

D. Edge and End Configuration:  Square.

E. R-Value (ASTM C518): 0.56.

F. Mold Resistance (ASTM D3273): 10, in a test as manufactured.

2.2 FASTENERS

A. General:  Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture.

B. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing:  Steel drill screws, in 
length recommended by sheathing manufacturer for the thickness of sheathing board to be 
attached, with organic-polymer or other corrosion-protective coating having a salt-spray 
resistance of more than 800 hours according to ASTM B 117. 

1. For steel framing, less than 0.0329 inches thick, attach sheathing to comply with ASTM C 
1002.
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PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with a minimum number of joints or optimum joint arrangement.  Arrange joints so that pieces 
do not span between fewer than three support members.

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated.

C. Securely attach to the substrate by fastening as indicated, complying with the following:

1. NES NER-272 for power-driven fasteners.

2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code."

D. Coordinate wall sheathing installation with flashing and joint-sealant installation so these materials 
are installed in sequence and manner that prevent exterior moisture from passing through the 
completed assembly.

E. Do not bridge building expansion joints; cut and space edges of panels to match the spacing of 
structural support elements.

F. Coordinate sheathing installation with the installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast.

3.2 EXTERIOR WALL SHEATHING INSTALLATION

A. Comply with GA-253 and with manufacturer's written instructions.

1. Fasten gypsum sheathing to metal framing with screws.

2. Install boards with a 3/8-inch gap where non-load-bearing construction abuts structural 
elements.

B. Apply fasteners so heads bear tightly against the face of sheathing, but do not cut into facing.

C. Horizontal Installation:  Install sheathing with the V-grooved edge down and tongue edge up.  
Interlock tongue with a groove to bring long edges in contact with edges of adjacent boards 
without forcing.  Abut ends of boards over centers of studs, and stagger end joints of adjacent 
boards not less than one stud spacing.  Attach boards at the perimeter and within the field of the 
board to each steel stud.

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from 
edges and ends of boards.

D. Vertical Installation:  Install board vertical edges centered over studs.  Abut ends and edges of 
each board with those of adjacent boards.  Attach boards at the perimeter and within the field of 
the board to each stud.

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from 
edges and ends of boards.

E. Seal sheathing joints according to sheathing manufacturer's written instructions.

1. Apply elastomeric sealant to joints and fasteners and trowel flat.  Apply sufficient amount of 
sealant to completely cover joints and fasteners after troweling.  Seal other penetrations 
and openings.
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2. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and trowel 
silicone emulsion sealant to embed entire face of tape in the sealant.  Apply sealant to 
exposed fasteners with a trowel so fasteners are completely covered.  Seal other 
penetrations and openings.

3.3 AIR AND WATER BARRIER INSTALLATION

A. Air and Water Barrier Membrane::  Comply with manufacturer’s written instructions.

1. Seal seams, edges, fasteners, and penetrations with tape.

2. Extend into jambs of openings and seal corners with tape.

3.4 PROTECTION

A. Exterior Wall Sheathing;  Protect sheathing by covering the exposed exterior surface of sheathing 
with air and water barrier membrane securely fastened to framing.  Apply covering immediately 
after air and water barrier membrane is installed.

END OF SECTION 06 1600
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SECTION 07 2600

UNDER SLAB VAPOR BARRIER

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Vapor barrier, seam tape, and mastic for installation under concrete slabs.

1.2 REFERENCES

A. American Society for Testing and Materials (ASTM):
1. ASTM E 1745-09 Standard Specification for Plastic Water Vapor Retarders Used in 

Contact with Soil or Granular Fill under Concrete Slabs.
2. ASTM E 154-99 (2005) Standard Test Methods for Water Vapor Retarders Used in Contact 

with Earth under Concrete Slabs, on Walls, or as Ground Cover. 
3. ASTM E 96-05 Standard Test Methods for Water Vapor Transmission of Materials.
4. ASTM F 1249-06 Standard Test Method for Water Vapor Transmission Rate Through 

Plastic Film and Sheeting Using a Modulated Infrared Sensor.
5. ASTM E 1643-09 Selection, Design, Installation, and Inspection of Water Vapor Retarders 

Used in Contact with Earth or Granular Fill under Concrete Slabs.
B. American Concrete Institute (ACI):

1. ACI 302.2R-06 Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring 
Materials.

1.3 SUBMITTALS

A. Summary of test results as per paragraph 8.3 of ASTM E 1745.
B. Manufacturer’s samples, literature. 
C. Manufacturer’s installation instructions for placement, seaming and penetration repair 

instructions.

PART 2 - PRODUCTS

2.1 MATERIALS

A. The vapor barrier must have all of the following qualities:
1. The permeance of fewer than 0.01 Perms [grains/ (ft2 · hr. · inHg)] as tested in accordance 

with ASTM E 1745 Section 7.
2. Other performance criteria:

a. Strength: ASTM E 1745 Class A.
b. Thickness:  15 mils minimum

B. Vapor barrier products:
1. The basis of Design: Stego Wrap Vapor Barrier (15-mil) by Stego Industries LLC.

2.2 ACCESSORIES

A. Seam tape:
1. Stego Tape by Stego Industries LLC.

B. Vapor-proofing mastic:
1. Stego Mastic by Stego Industries LLC.

PART 3 - EXECUTION

3.1 PREPARATION
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A. Ensure that base material is approved by the Architect or Geotechnical Engineer.
1. Level and compact base material.

3.2 INSTALLATION

A. Install vapor barrier in accordance with the manufacturer’s instructions and ASTM E 1643.
1. Unroll vapor barrier with the longest dimension parallel with the direction of the concrete 

placement.
2. Lap vapor barrier over footings and/or seal to foundation walls.
3. Overlap joints 6 inches and seal with manufacturer’s tape.
4. Seal all penetrations (including pipes) per manufacturer’s instructions.
5. No penetration of the vapor barrier is allowed except for reinforcing steel and permanent 

utilities.
6. Repair damaged areas by cutting patches of vapor barrier, overlapping damaged area 6 

inches and taping all sides with tape.

END OF SECTION 07 2600
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SECTION 07 2726

AIR AND WATER BARRIER MEMBRANE

PART 1 GENERAL

1.1 SUMMARY

A. This Section includes the following:

1.    Self-adhered, vapor permeable air and water barrier membrane.

B. Related Sections include the following:

1. Section 06 1600 - Exterior Sheathing
2. Section 07 3012 – Roofing Underlayment, Extended High-Temperature.
3.  Section 07 9200 – Joint Sealants

1.4 PERFORMANCE REQUIREMENTS

A. General:  Breathable air barrier membrane that permits the diffusion of water vapor to 
prevent condensation within the wall structure, impermeable to water and acts as water 
drainage plane.

B. The membrane barrier shall have the following characteristics:

1. It must be continuous, with all joints made airtight.
2. It shall have an air permeability not to exceed 0.02 cfm/sq. ft. under a pressure 

differential of 0.3 in. water (1.57 psf) (equal to 0.02 L/s. x sq. m. @ 75 Pa), when tested 
in accordance with ASTM E2178.

3. It shall be durable or maintainable.
4. The air and water barrier membrane shall be joined in an airtight and flexible manner to 

the material of adjacent systems, allowing for the relative movement of systems due to 
thermal and moisture variations and creep. Connection shall be made between:

a. Foundation and walls
b. Walls and windows or doors
c. Different wall systems
d. Wall and roof
e. Walls, floor and roof across construction, control and expansion joints
f. Walls, floors and roof to utility, pipe and duct penetrations

5. All penetrations of the air and water barrier membrane shall be made airtight.

1.5 REFERENCES

A. The following standards and publications are applicable to the extent referenced in the 
text.  The most recent version of these standards is implied unless otherwise stated.

B. American Society for Testing and Materials (ASTM) and National Fire Protection 
Association (NFPA)
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1. ASTM C1193 Guide for Use of Joint Sealants
2. ASTM D412 Standard Test Methods for Rubber Properties in Tension
3. ASTM D570 Standard Test Method for Water Absorption of Plastics
4. ASTM D1004 Standard Test Method for Tear Resistance (Graves Tear) of Plastic Film 

and Sheeting
5. ASTM D1876 Test Method for Peel Resistance of Adhesives
6. ASTM D1938 Standard Test Method for Tear-Propagation Resistance (Trouser Tear) 

of Plastic Film and Thin Sheeting by a Single-Tear Method
7. ASTM D4258 Practice for Surface Cleaning Concrete for Coating
8. ASTM D4263 Test Method for Indicating Moisture in Concrete by the Plastic Sheet 

Method
9. ASTM D4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable 

Adhesion Testers
10. ASTM E96 Test Methods for Water Vapor Transmission of Materials
11. ASTM E1186 Practice for Air Leakage Site Detection in Building Envelopes and Air 

Retarder Systems
12. ASTM E2178 Standard Test Method for Air Permeance of Building Materials
13. ASTM E2357 Standard Test Method for Determining Air Leakage of Air Barrier 

Assemblies
14. NPFA 285 Standard Fire Test Method for Evaluation of Fire Propagation 

Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing 
Combustible Components

1.6 SUBMITTALS

A. Product Data: Include manufacturer's written instructions for evaluating, preparing, and 
treating substrate; technical data; and tested physical and performance properties of air 
barrier.

B. Shop Drawings:  Show locations and extent of air barrier. Include details for substrate 
joints and cracks, counterflashing strip, penetrations, inside and outside corners, 
terminations, and tie-ins with adjoining construction.

1. Include details of interfaces with other materials that form part of air and water barrier.

C. Samples: Submit representative samples of the following for approval:

1. Sheet-Applied air and water barrier membrane. 

D. Product Certificates:  Certification of compatibility of air and water barrier membrane and 
accessory materials with project materials that connect to or that come in contact with the 
barrier; signed by product manufacturer.

E. Qualification Data:  For Applicator.

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for air and water barrier membrane, submit certified test report 
showing compliance with requirements specified for ASTM E2178.

G. Warranty:  Submit a sample warranty.

1.7 QUALITY ASSURANCE
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A. Manufacturer: air and water barrier membrane systems shall be manufactured and 
marketed by a firm with a minimum of 20 years experience in the production and sales of 
waterproofing and air barriers.  Manufacturers proposed for use, but not named in these 
specifications shall submit evidence of ability to meet all requirements specified, and 
include a list of projects of similar design and complexity completed within the past five 
years.

1. Source Limitations: Obtain primary air and water barrier membrane material and all    
air and water barrier membrane assembly materials through one source from a single 
manufacturer. 

B. Applicator Qualifications:  A firm experienced in applying air and water barrier membrane 
materials similar in material, design, and extent to those indicated for this Project, whose 
work has resulted in applications with a record of successful in-service performance.

C. Pre-Installation Conference:  A pre-installation conference shall be held prior to 
commencement of field operations to establish procedures to maintain optimum working 
conditions and to coordinate this work with related and adjacent work. Preinstallation 
conference shall include the Contractor, installer, Architect, and system manufacturer's 
field representative.  Agenda for meeting shall include but not be limited to the following:

1. Review of submittals
2. Review of surface preparation, minimum curing period and installation procedures
3. Review of special details and flashings
4. Sequence of construction, responsibilities and schedule for subsequent operations
5. Review of mock-up requirements
6. Review of inspection, testing, protection and repair procedures

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials and products in labeled packages.  Store and handle in strict compliance 
with manufacturer’s instructions, recommendations and material safety data sheets.  
Protect from damage from sunlight, weather, excessive temperatures and construction 
operations. Remove damaged material from the site and dispose of in accordance with 
applicable regulations.

B. Do not double-stack pallets of sheet applied membrane components on the job site.  
Provide cover on top and all sides, allowing for adequate ventilation.

C. Protect sheet-applied membrane components from freezing and extreme heat.

D. Sequence deliveries to avoid delays, but minimize on-site storage.

1.9          PROJECT CONDITIONS

A. Environmental Limitations:  Apply air barrier within the range of ambient and substrate 
temperatures recommended by air barrier manufacturer. Protect substrates from 
environmental conditions that affect performance of air barrier. Do not apply air barrier to a 
wet substrate or during snow, rain, fog, or mist.

1.10 WARRANTY
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A. Submit manufacturer's warranty that air and water barrier membrane and accessories are 

free of defects at time of delivery and are manufactured to meet manufacturer's published 

physical properties and material specifications.

B. Warranty Period:  Five years from date of completion of the air and water barrier 

membrane installation.

PART 2 PRODUCTS

2.1 SHEET-APPLIED, VAPOR PERMEABLE AIR AND WATER BARRIER MEMBRANE

A. Basis of Design: Perm-A-Barrier® VPS Wall Membrane, as manufactured by GCP Applied 
Technologies, 62 Whittemore Avenue, Cambridge, MA; The membrane provides superior 
protection against the damaging effects of air and liquid water ingress on the building 
structures. Product shall meet the following requirements:

      2.2   ANCILLARY PRODUCTS

    A.  Provide ancillary products (wall flashing, sealants, etc.) as recommended by mem   
brane manufacturer for a complete installation. 

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that substrates and conditions are ready to accept the Work of this section. Notify 
Architect in writing of any discrepancies. Commencement of the Work or any parts thereof 
shall mean acceptance of the prepared substrates.

B. All surfaces must be sound, dry, clean and free of oil, grease, dirt, or other contaminants 
detrimental to the adhesion of the membranes. Fill voids, gaps and spalled areas in 
substrate to provide an even plane.

3.2 SURFACE PREPARATION

A. Refer to manufacturer’s literature for requirements for preparation of substrates.  Surfaces 
shall be sound and free of voids, spalled areas, loose aggregate and sharp protrusions.  
Remove contaminants such as grease, oil and wax from exposed surfaces.  Remove dust, 
dirt, loose stone and debris.  Use repair materials and methods that are acceptable to 
manufacturer of the sheet-applied air barrier assembly. 

B. Exterior sheathing panels: Ensure that the boards are sufficiently stabilized with corners 
and edges fastened with appropriate screws. 

C. Related Materials: Treat construction joints and install flashing as recommended by 
manufacturer.

D. Clean, prepare, treat, and seal substrate according to manufacturer's written instructions.  
Provide clean, dust-free, and dry substrate for air barrier application.



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

AIR AND WATER MEMBRANE BARRIERS 07 2726 - 5

E. Mask off adjoining surfaces not covered by air and water barrier membrane to prevent 
spillage and overspray affecting other construction.

F. Cover gaps in substrate plane as recommended by the manufacturer.

3.3 AIR BARRIER MEMBRANE INSTALLATION

A. Apply air and water barrier membrane to achieve a continuous air barrier according to air 
barrier manufacturer's written instructions.

B. Apply air and water barrier membrane within manufacturer's recommended application 
temperature ranges.

C. Do not cover air and water barrier membrane until it has been tested and inspected by 
testing agency.

D. Correct deficiencies in or remove air and water barrier membrane that does not comply 
with requirements; repair substrates and reapply air barrier components.

3.7 FIELD QUALITY CONTROL

A. Inspections:  Air and water barrier membrane materials and installation are subject to 
inspection for compliance with requirements.  Inspections may include the following:

1. Continuity of air barrier system has been achieved throughout the building envelope 
with no gaps or holes.

2. Continuous structural support of air barrier system has been provided.
3. Site conditions for application temperature and dryness of substrates have been 

maintained.
4. Maximum exposure time of materials to UV deterioration has not been exceeded.
5. Surfaces have been primed, if applicable.
6. Laps in strips and transition membrane have complied with minimum requirements 

and have been shingled in the correct direction (or mastic has been applied on 
exposed edges), with no fish-mouths.

7. Termination sealant has been applied on cut edges.
8. Strips and transition membrane have been firmly adhered to substrate.
9. Compatible materials have been used.
10. Transitions at changes in direction and structural support at gaps have been provided.
11. Connections between assemblies (membrane and sealants) have complied with 

requirements for cleanliness, preparation and priming of surfaces, structural support, 
integrity, and continuity of seal.

12. All penetrations have been sealed.

D. Remove and replace deficient air barrier components and retest as specified above.

3.8 CLEANING AND PROTECTION

A. Protect air barrier system from damage during application and remainder of construction 
period, according to manufacturer's written instructions.
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B. Protect air barrier from exposure to UV light and harmful weather exposure as required by 
manufacturer.  Remove and replace main air barrier material exposed for more time than 
recommended by manufacturer.

C. Clean spills, stains, and soiling from construction that would be exposed in the completed 
work using cleaning agents and procedures recommended by manufacturer of affected 
construction.

D. Remove masking materials after installation.

END OF SECTION 07 2726
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SECTION 07 3012

ROOFING UNDERLAYMENT, EXTENDED HIGH-TEMPERATURE

PART 1 — GENERAL

1.1 SUMMARY

A. This Section specifies a self-adhering sheet membrane used as underlayment for sloped 
roofs.

1. High temperature application, 300 degree F resistance, extended period.

B. Related Sections: Refer to the following specification sections for coordination: 
1. Section 13 3419 Metal Building System.

C. Referenced Standards: Comply with the requirements of the following standards published by 
ASTM International to the extent referenced in this section. 

1. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic 
Elastomers - Tension.

2. ASTM D 903 - Standard Test Method for Peel or Stripping Strength of Adhesive  
Bonds.

4. ASTM D1970 - Standard Specification for Self-Adhering Polymer Modified 
Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam 
Protection.

5. ASTM D3767 - Standard Practice for Rubber—Measurement of Dimensions.

1.2 SUBMITTALS

A. Product Data: Submit manufacturer's product data and installation instructions.

1.3 QUALITY ASSURANCE

              A. Regulatory Requirements: Comply with requirements of authorities having jurisdiction and 
applicable codes at the location of the project.

B. Manufacturer: Minimum 10 years experience producing roofing underlayment.

C. Installer: Minimum 2 years experience with installation of similar underlayment.

1.4 DELIVERY, STORAGE AND HANDLING

A. Deliver materials and products in unopened factory labeled packages. Protect from damage.

               B. Cover materials and store in dry condition between temperatures of 40 and 90 degrees F. 
Use within one year of date of manufacture. Do not store at elevated temperatures as that will 
reduce the shelf life of the product.

PART 2 — PRODUCTS

2.1 MATERIALS

             A. Self-Adhering Sheet Membrane Roof Underlayment: Basis of Design: Ultra by GCP Applied 
Technologies, Inc, 62 Whittemore Avenue, Cambridge, MA 02140, Toll Free 866-333-3726, 
www.gcpat.com.with the following characteristics:

               1. Material:  Cold applied, self-adhering membrane composed of a high strength 
polyethylene film coated on one side with a layer of butyl rubber adhesive and 
interwound with a disposable release sheet.  An embossed, slip resistant surface is 
provided on the polyethylene.

             2. Color:  Gray-black.
  3. Membrane Thickness:  30 mil (0.76 mm) ASTM D3767 method A.
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  4. Tensile strength, Membrane:  250 psi (1720 kN/m2) ASTM D412 (Die C modified).
  5. Elongation, Membrane:  250% ASTM D412 (Die C modified).
  6. Low Temperature Flexibility:  Unaffected @ -20°F (-29°C) ASTM D1970.
  7. Adhesion to Plywood:  3.0 lbs/in width (525 N/m) ASTM D903.
  8. Permeance (max):  0.05 Perms (2.9 ng/m2s Pa) ASTM E96.
  9. Material Weight Installed (max):   0.22 lb/ft2 (1.1 kg/m2) ASTM D461.

             10.   Service Temperature: 300 degrees F (148.8 degrees C) per ASTM D1204
           11.          Primer: Water-based Perm-A-Barrier WB Primer by GCP Applied Technologies,  Inc.        

             12.. Code and Standards Compliance: Ultra meets the following requirements:
                              a.  ICC ESR-1677 approval according to AC-48 Acceptance Criteria for Self-

Adhered underlayments used as Ice Barriers 
            b.  Underwriters Laboratories, Inc. R13399 Class A fire classification under 

fiberglass    shingles and Class C under organic felt shingles.
c.  Underwriters Laboratories, Inc. Classified Sheathing Material Fire Resistance 
Classification Design Numbers P225, P227, P230, P237, P259, P508, P510, P512, 
P514, P701, P711, P717, P722, P723, P732, P734, P742, P824.

PART 3 — EXECUTION

3.1 EXAMINATION

             A. Prior to start of installation, inspect existing conditions to ensure surfaces are suitable for 
installation of roofing underlayment. Verify flashing has been installed. Starting work indicates 
installers acceptance of existing conditions.

3.2 INSTALLATION
A. Installation: Install roofing underlayment on sloped surfaces.  Strictly comply with 

manufacturer’s installation instructions including but not limited to the following:

           1. Schedule installation such that underlayment is covered by roofing within the 
published exposure limit of the underlayment.

2. Do not install underlayment on wet or frozen substrates.
3. Install when surface temperature of substrate is a minimum of 40 degrees F (5 degrees C) 

and rising.
4. Remove dust, dirt, loose materials and protrusions from deck surface.
5. Install membrane on clean, dry, continuous structural deck. Fill voids and damaged or 

unsupported areas prior to installation.
. 
6. Install membrane such that all laps shed water. Work from the low point to the high point of 

the roof at all times. Apply the membrane in valleys before the membrane is applied to the 
eaves. Following placement along the eaves, continue application of the membrane up the 
roof. 

7. Side laps minimum 3-1/2 inches (89 mm) and end laps minimum 6 inches (152 mm) following 
lap lines marked on underlayment.

8. Patch penetrations and damage using manufacturer’s recommended methods.

3.3 CLEANING AND PROTECTION

A. Protection: Protect from damage during construction operations and installation of roofing 
materials. Promptly repair any damaged or deteriorated surfaces.

B. Repair minor damage to eliminate all evidence of repair.  Remove and replace work which 
cannot be satisfactorily repaired in the opinion of the Architect.

C. Provide temporary protection to ensure work being without damage or deterioration at time of 
final acceptance.  Remove protective film and reclean as necessary immediately before final 
acceptance.

END OF SECTION 07 3012
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SECTION 07 9200 

JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY

A. Related Sections include the following:

1. Section 09 2900 Gypsum Board

2. Section 09 9100 Painting

3. Section 09 9600 High Performance Coatings

1.2 PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous 

joint seals without staining or deteriorating joint substrates.

B. Provide joint sealants for interior applications that establish and maintain airtight and water-

resistant continuous joint seals without staining or deteriorating joint substrates.

C. Provide joint-sealant products that effectively reduce airborne sound transmission through 

perimeter joints and openings in building construction, as demonstrated by testing representative 

assemblies according to ASTM E90.

1.3 SUBMITTALS

A. Submit samples of all materials specified herein in quality directed for approval.  Sealant samples 

shall be colors proposed for use.

B. Caulk a section of joint at all different job conditions requiring caulking at least seven (7) days 

prior to start of caulking for review by Architect.  When approved this sample shall be used as a 

standard of comparison for remainder of the work.

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Deliver sealant to job site in sealed containers, each bearing manufacturer's name and product 

designation.

1.5 QUALITY ASSURANCE:

A. Installers shall be thoroughly trained and experienced in the necessary skills and shall be 

thoroughly familiar with the specified requirements.

B. Single source responsibility for joint sealer materials:  Obtain joint sealer materials from a single 

manufacturer for each different product required.  If sealants from separate manufacturers must 

be used and could come in contact with each other, provide written certification from all 

manufacturers involved that the sealants are compatible and will adhere to each other.

1.6 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer or are below 40 deg F (5 deg C).

2. When joint substrates are wet.

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated.
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4. Contaminants capable of interfering with adhesion have not yet been removed from joint 

substrates.

1.7 WARRANTY

A. Provide two (2) year warranty in accord with General Requirements.

B. Replace sealants which fail because of loss of adhesion or cohesion, or do not cure.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 

demonstrated by sealant manufacturer, based on testing and field experience.

2.2 MANUFACTURERS

A. Products:  Subject to compliance with requirements, provide one of the products listed in other 

Part 2 articles.

2.3 SEALANT MATERIALS

A. SEALANT #1 shall be a three-part chemically curing polyurethane meeting Fed. Spec. TT-S-

00227E, Class A, Type II, and/or ASTM C920, Type M, Grade NS, Class 25, use NT, M, A and 

O, and capable of withstanding movement of 50% in extension and compression, and sustained 

temperatures of 250o F in service, such as Dymeric 511, as manufactured by Tremco, Inc., 

Cleveland, Ohio, or prior approved equal.

B. SEALANT #2 shall be one-part neutral cure medium modulus moisture curing silicone meeting 

Fed. Spec. TT-S-00230C, Type II, Class A, and/or ASTM C-920, Type S, Grade NS, Class 25, 

Use NT, M, G, A and O, and capable of withstanding movement of 50% in extension and 

compression in service, such as Spectrem 2, as manufactured by Tremco, Inc., Cleveland, Ohio, 

or prior approved equal.

C. SEALANT #3 shall be a one-part mildew-resistant silicone sealant meeting Fed. Spec. 

TT-2-00230C, Class A, TT-S-1543A, Class A, and/or ASTM C-920, Type S, Grade NS, Class 25, 

Use NT, A and as applicable to non-porous joint substrates indicated, O, formulated with 

fungicide, intended for sealing interior joints with non-porous substrates and subject to in-service 

exposure to conditions of high humidity and temperature extremes, such as Proglaze as 

manufactured by Tremco, Inc., Cleveland Ohio, or prior approved equal.

D. SEALANT #4 shall be a one-part acrylic latex sealant meeting ASTM C-834, such as Tremco 

Acrylic Latex 834 Caulk, as manufactured by Tremco Inc., Cleveland, Ohio, or prior approved 

equal.

E. PRIMER:  Where required, shall be used as recommended in writing by manufacturer.  Primer 

shall have been tested for non-staining characteristics and durability on samples of actual 

surfaces to be sealed.  Alcohol-based shellac such as Zinsser Company B.I.N. may be used.

F. BACK-UP:  Sealant backings shall be of material and type which are non-staining, are compatible 

with joint substrates, sealants, primers and other joint fillers, and are approved for applications 

indicated by sealant manufacturer based on field experience and laboratory testing.

1. Closed cell as manufactured by HBR or prior approved equal.

2. "Sof Rod" as manufactured by A.E.T. or prior approved equal.
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G. BOND-BREAKER TAPE:  Polyethylene tape or other plastic tape as recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint filler materials or joint 

surfaces at back of joint where such adhesion would result in sealant failure.  Provide self-

adhesive tape where applicable.

H. Solvents, cleaning agents and other accessory materials shall be as recommended by sealant 

manufacturer in writing.

2.4 EXPANSION JOINT SEALANT FOR CONCRETE SLABS

A. SEALANT #5:  Shall be a three-part chemically curing polyurethane sealant meeting Fed. Spec. 

TT-S-00227E, Class A, Type 1 (self-leveling), and/or ASTM C-920, Type M, Grade P, Class 25, 

Use T, M, A and O, such as THC-900/901, as manufactured by Tremco, Inc., Cleveland, Ohio, or 

prior approved equal.

2.5 FIRESTOP CAULKING

A. SEALANT #6 formulated for use in a through-penetration fire-stop system for sealing openings 

around cables, conduit, pipes and similar penetrations through walls and floors, expansion joint 

sealant for wall and floor perimeters and joints.

1. One-part fire-stopping sealant:  "Fyre-Shield", "Fyre-Sil" or "TREMstop", Tremco, Inc., or 

prior approved equal.

2.

B. Sealant will be U.L. rated, with accessory materials, having fire-resistance rating indicated and 

as established by testing identical assemblies per ASTM E814 by Underwriters Laboratory, Inc., 

or other testing and inspecting agency acceptable to authorities having jurisdiction.

2.6 ACOUSTICAL SEALANT

A. Comply with acoustical joint-sealant manufacturer's written installation instructions unless more 

stringent requirements apply. 

B. Seal construction at perimeters, behind control joints, and at openings and penetrations with a 

continuous bead of acoustical joint sealant. Install acoustical joint sealants at both faces of 

partitions, at perimeters, and through penetrations. Comply with ASTM C919, ASTM C1193, and 

manufacturer's written recommendations for closing off sound-flanking paths around or through 

assemblies, including sealing partitions to underside of floor slabs above acoustical ceilings.

C. Acoustical Ceiling Areas: Apply acoustical joint sealant at perimeter edge moldings of acoustical 

ceiling areas in a continuous ribbon concealed on back of vertical legs of moldings before they 

are installed.

PART 3 - EXECUTION

3.1 WORKMANSHIP

A. General:

1. Qualified applicators shall apply sealants in conformance with manufacturer's written 

directions.

2. Examine all surfaces and report conditions not acceptable.

3. Apply sealant under pressure with hand, power-actuated gun or other appropriate means.  

Gun shall have nozzle of proper size and provide sufficient pressure to completely fill joints as 

designed.  All joint surfaces shall be tooled concave.
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3.2 PREPARATION

A. Thoroughly clean all joints, removing all foreign matter such as dust, oil, grease, water, surface 

dirt and frost.  Sealant must be applied to base surface.  Previously applied paint or primer must 

be entirely removed.

B. Porous materials, such as concrete, masonry or stone, should be cleaned where necessary by 

grinding, blast-cleaning, mechanical abrading, acid washing or a combination of these methods 

to provide a clean, sound, base surface for sealant adhesion.

C. Laitance shall be removed by acid washing, grinding or mechanical abrading.

D. Form oils shall be removed by blast-cleaning.

E. Loose particles present or resulting from grinding, abrading or blast-cleaning shall be removed 

by blowing out joints with oil-free compressed air (or vacuuming) prior to application of primer or 

sealant.

F. Non-porous surfaces, such as metal and glass, shall be cleaned either mechanically or 

chemically.  Protective coatings on metallic surfaces shall be removed by a solvent that leaves 

no residue.  Solvent shall be used with clean cloths or lint less paper towels.  Do not allow solvent 

to air dry without wiping.  Wipe dry with clean, dry cloth or lint less paper towels.

G. Joint areas to be protected with masking tape or strippable films shall be cleaned before 

application of tape or film.

H. All joints to receive sealant shall be as indicated on Shop or Project Drawings.  Do not seal joints 

until they are in compliance with Drawings or meet with approval of Architect.

I. For joints in concrete depth of the sealant may be equal to width in joints up to 1/4 inch wide.  For 

joints 1/2 inch or 1 inch wide, depth shall be 1/2 inch.  For expansion and other joints to 1-inch-

wide depth shall not be greater than 1/2 the applied sealant width.  Do no exceed 1 inch in width.

J. On joints in metal and other non-porous surfaces, sealant depth shall be a minimum of 1/2 the 

applied sealant width and shall, in no case, exceed the applied sealant width.

K. Joints to receive sealant, back-up material or preformed joint filler shall be cleaned out, raked to 

full width and depth as required.

L. Joints shall be of sufficient width and depth to accommodate specified back-up material or 

preformed joint filler and sealant.

3.3 APPLICATION

A. Install back-up material or joint filler of type and size specified at proper depth to provide sealant 

dimensions as detailed.  Back-up material shall be of suitable size and shape and compressed 

25-50% to fit joints as required.  Sealant shall not be applied without back-up materials and/or 

bond breaker strip.  When using back-up tube, avoid lengthwise stretching.  Tube or rod shall not 

be twisted or braided.

B. Apply masking tape where required in continuous strips in alignment with joint edge.

C. Prime surfaces where required with primer as recommended by sealant manufacturer.

D. Follow sealant manufacturer's instructions regarding surface preparation, priming, application life 

and application procedure.

E. Apply, tool and finish sealant as required.  When tooling sealants use tooling solution 

recommended by sealant manufacturer.  Remove masking tape immediately after joints have 

been tooled.

F. Clean adjacent surfaces of sealant as work progresses.  Use solvent or cleaning agent as 

recommended by sealant manufacturer.  All finished work shall be left in a neat and clean 

condition.

3.4 CONCRETE SLAB EXPANSION JOINTS (All Interior and Exterior)
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A. Joints:  Apply sealant to a width to depth ratio of 2:1, complete with backer rods of polyfoam to 

prevent bonding to bottom of joint.

B. Clean all surfaces where sealant is to be applied.  Joints shall be free of oil, grease, water or frost, 

or any other deleterious material that would prevent bond.

C. Mix components in strict accordance with manufacturer's printed instructions, including color-pak, 

and mix to provide uniform color and consistency.

D. Install backer rod to regulate depth and pour into joint in one direction and allow sealant to flow 

and level out.  To facilitate tooling of joints, use warm water and liquid detergent.  Apply at 

minimum of 40 degrees F and rising.

E. Keep traffic away from completed sealed joints for a period of 72 hours.

F. CAUTION:  Keep away from open flame and provide adequate ventilation.

3.5 SCHEDULE

A. Provide caulking / sealants at following locations.  This schedule is not to be construed as 

complete.  Provide caulking / sealant at other areas as indicated or required.

1. Perimeter of all ceiling penetrations, i.e., all mechanical or electrical fixtures.  Sealant #6

2. All breaks or expansion joints in ceiling systems.  Sealant #4

3. Perimeter of all doors, windows; interior and exterior.  Sealant #1

4. At all door sills.  Sealant #4

5. All flashings and cant flashings.  Sealant #1

6. Sidewalk expansion joints and where concrete sidewalks abut buildings or walls. Sealant      

          #5.        

7. Plumbing fixtures as required.  Sealant #4

8. Joints bordered by glass.  Sealant #2

9. Interior wet areas.  Sealant #3

10. Interior joints not otherwise indicated.  Sealant #4

11. Penetrations of fire rated wall, ceilings and floor assemblies: Sealant #6.

12. Acoustical Sealant: Sealant #4.

END OF SECTION 07 9200
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SECTION 08 1113  
HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:
1. Interior and exterior custom hollow-metal doors and frames.

B. Related Requirements:

1. Section 08 1416 “Flush Wood Doors”.

2. Section 08 7100 "Door Hardware" for door hardware for hollow-metal doors.
3. Section 08 8100 “Glass and Glazing”.

1.2 DEFINITIONS

A. Minimum Thickness: Minimum thickness of base metal without coatings in accordance with NAAMM-HMMA 803 or 
ANSI/SDI A250.8.

1.3 COORDINATION

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, and directions for 
installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors. Deliver such 
items to Project site in time for installation.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, core descriptions, and finishes.

B. Shop Drawings: Include the following:

1. Elevations of each door type.
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
4. Locations of reinforcement and preparations for hardware.
5. Details of each different wall opening condition.
6. Details of anchorages, joints, field splices, and connections.
7. Details of accessories.
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C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of supplier, using same 
reference numbers for details and openings as those on Drawings. Coordinate with final door hardware schedule.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection during transit and Project-
site storage. Do not use nonvented plastic.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.

C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place on minimum 4-inch- 
(102-mm-) high wood blocking. Provide minimum 1/4-inch (6-mm) space between each stacked door to permit air 
circulation.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Thermally Rated Door Assemblies: Provide exterior door assemblies with U-factor of not more than 0.60 when tested 
in accordance with ASTM C1363 or ASTM E1423.

2.2 INTERIOR CUSTOM HOLLOW-METAL DOORS AND FRAMES

A. Hollow-Metal Doors and Frames: NAAMM-HMMA 860; ANSI/SDI A250.4, Physical Performance Level A. At locations 
indicated in the Door and Frame Schedule.

1. Doors:

a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches (44.5 mm).
c. Face: Uncoated steel sheet, minimum thickness of 18 gage.
d. Edge Construction: Continuously welded with no visible seam.
e. Core: Steel stiffened.

2. Frames:

a. Materials: Uncoated steel sheet, minimum thickness of 16 gage.
b. Sidelite Frames: Fabricated from same thickness material as adjacent door frame.
c. Construction: Full profile welded.

3. Exposed Finish: Prime.

2.3 EXTERIOR CUSTOM HOLLOW-METAL DOORS AND FRAMES

A. Commercial Doors and Frames: NAAMM-HMMA 861; ANSI/SDI A250.4, Physical Performance Level A. At locations 
indicated in the Door and Frame Schedule.

1. Doors:
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a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches (44.5 mm).
c. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch (16 gage), with minimum G60 or 

A60 (ZF180) coating.
d. Edge Construction: Continuously welded with no visible seam.
e. Top Edge Closures: Close top edges of doors with flush closures of same material as face sheets. 

Seal joints against water penetration.
f. Bottom Edges: Close bottom edges of doors where required for attachment of weather stripping with 

end closures or channels of same material as face sheets. Provide weep-hole openings in bottoms of 
exterior doors to permit moisture to escape.

g. Core: Steel stiffened.

2. Frames:

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (16 gage), except 0.067 inch 
(14 gage) for openings exceeding 4 feet (1219 mm) wide; with minimum G60 or A60 (ZF180) coating.

b. Construction: Full profile welded.

3. Exposed Finish: Prime. 

2.4 FRAME ANCHORS

A. Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame standard, and suitable for 
performance level indicated.

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with no floor anchor. 
Provide one additional anchor for each 24 inches (610 mm) of frame height above 7 feet (2.1 m).
a. Provide “z” type anchors to be used in metal stud framed partitions.
b. Provide "T” strap anchors to be used in masonry walls.

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.

C. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z (12G) coating designation; mill phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M or 
ASTM A1011/A1011M; hot-dip galvanized in accordance with ASTM A153/A153M, Class B.

2.5 MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for exposed applications.

B. Inserts, Bolts, and Fasteners: Hot-dip galvanized in accordance with ASTM A153/A153M.

C. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, fabricated from 
corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
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D. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting of fibers manufactured 
from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing 
ASTM E136 for combustion characteristics.

2.6 FABRICATION

A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations require multiple sections. 
Where frames are fabricated in sections, provide alignment plates or angles at each joint, fabricated of metal of same 
or greater thickness as frames.
1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise 

indicated.
2. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as follows. Keep holes 

clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.

B. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated mortised hardware, 
reinforcement, mortising, drilling, and tapping in accordance with ANSI/SDI A250.6, the Door Hardware Schedule, and 
templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.
2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware.

2.7 STEEL FINISHES

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with 
ANSI/SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-
applied coatings despite prolonged exposure.

PART 3 - EXECUTION

3.1 PREPARATION

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and dressing, as 
required to make repaired area smooth, flush, and invisible on exposed faces. Touch up factory-applied finishes where 
spreaders are removed.

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

3.2 INSTALLATION

A. Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in place. Comply with 
approved Shop Drawings and with manufacturer's written instructions.

B. Hollow-Metal Frames: Comply with ANSI/SDI A250.11 or NAAMM-HMMA 840.
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1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set. 
After wall construction is complete, remove temporary braces without damage to completed Work.

a. Where frames are fabricated in sections, field splice at approved locations by welding face joint 
continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. Touch-
up finishes.

b. Install frames with removable stops located on secure side of opening.

c. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if 
so indicated and approved on Shop Drawings.

2. Solidly pack mineral-fiber insulation inside frames.
3. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90 degrees from 
jamb perpendicular to frame head.

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line parallel to plane 
of wall.

c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs on parallel lines, 
and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor.

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances specified below.

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8 or NAAMM-HMMA 841 and NAAMM-HMMA 
guide specification indicated.

3.3 REPAIR

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply 
touchup of compatible air-drying, rust-inhibitive primer.

B. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in painting Sections.

END OF SECTION 08 1113
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SECTION 08 1416
FLUSH WOOD DOORS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Solid-core five-ply flush wood veneer-faced doors and transom panels for transparent finish.

B. Light frames. Related Requirements:
1. Section 08 8100 "Glass and Glazing" for glass view panels in flush wood doors.

1.2 ACTION SUBMITTALS

A. Product Data:

1. Solid-core five-ply flush wood veneer-faced doors for transparent finish.

B. Light frames Product Data Submittals: For each product, including the following:

1. Door core materials and construction.
2. Door edge construction
3. Door face type and characteristics.
4. Door trim for openings.
5. Factory-machining criteria.

C. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; construction 
details not covered in Product Data; and the following:

1. Door schedule indicating door location, type, size, fire protection rating, and swing.
2. Door elevations, dimension and locations of hardware, lite cutouts, and glazing thicknesses.
3. Dimensions and locations of blocking for hardware attachment.
4. Dimensions and locations of mortises and holes for hardware.
5. Clearances and undercuts.

D. Samples for Verification:

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches (200 by 250 mm), for 
each material and finish. For each wood species and transparent finish, provide set of three Samples 
showing typical range of color and grain to be expected in finished Work.

2. Frames for light openings, 6 inches (150 mm) long, for each material, type, and finish required.
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1.3 CLOSEOUT SUBMITTALS

A. Special warranties.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written instructions.

B. Package doors individually in plastic bags or cardboard cartons or in cardboard cartons, and wrap bundles of 
doors in plastic sheeting.

C. Mark each door on bottom rail with opening number used on Shop Drawings.

1.5 FIELD CONDITIONS

A. Environmental Limitations:

1. Do not deliver or install doors until spaces are enclosed and weathertight, wet-work in spaces is complete 
and dry, and HVAC system is operating and maintaining temperature and relative humidity at levels 
designed for building occupants for the remainder of construction period.

2. Do not deliver or install doors until building is enclosed and weathertight, wet work is complete, and 
HVAC system is operating and maintaining temperature between 60 and 90 deg F (16 and 32 deg C) and 
relative humidity between 17 and 50 percent during remainder of construction period.

1.6 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or workmanship within 
specified warranty period.

1. Failures include, but are not limited to, the following:

a. Delamination of veneer.
b. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-inch (1067-by-2134-mm) 

section.
c. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch (0.25 mm in a 

76.2-mm) span.

2. Warranty also includes installation and finishing that may be required due to repair or replacement of 
defective doors.

3. Warranty Period for Solid-Core Interior Doors: Life of installation.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS

A. Obtain flush wood doors from single manufacturer.
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2.2 SOLID-CORE FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT FINISH

A. Interior Doors, Solid-Core Five-Ply Veneer-Faced:
1. Performance Grade: ANSI/WDMA I.S. 1A Extra Heavy Duty.

2. ANSI/WDMA I.S. 1A Quality Grade: Custom.
3. Faces: Single-ply wood veneer not less than 1/50 inch (0.508 mm) thick.

a. Species: White birch.
b. Match between Veneer Leaves: Random match.

4. Exposed Vertical and Top Edges: Same species as faces or a compatible species.

5. Core for Non-Fire-Rated Doors:

a. Either glued wood stave or WDMA I.S. 10 structural composite lumber.

2.3 FABRICATION

A. Factory fit doors to suit frame-opening sizes indicated.

1. Comply with clearance requirements of referenced quality standard for fitting unless otherwise indicated.

B. Factory machine doors for hardware that is not surface applied.

1. Locate hardware to comply with DHI-WDHS-3.
2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-156.115-W, and 

hardware templates.
3. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment before factory 

machining.

C. Openings: Factory cut and trim openings through doors.

1. Light Openings: Trim openings with moldings of material and profile indicated.
2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with applicable 

requirements in Section 08 8100 "Glass and Glazing."

2.4 FACTORY FINISHING

A. Comply with referenced quality standard for factory finishing.

1. Complete fabrication, including fitting doors for openings and machining for hardware that is not surface 
applied, before finishing.

2. Finish faces, all four edges, edges of cutouts, and mortises.

B. Factory finish doors.

C. Transparent Finish:
a. Architectural Woodwork Standards Grade: Custom.

1) System -5, Varnish, Conversion.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and installed door frames, with Installer present, before hanging doors.

1. Verify that installed frames comply with indicated requirements for type, size, location, and swing 
characteristics and have been installed with level heads and plumb jambs.

2. Reject doors with defects.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Hardware: For installation, see Section 08 7100 "Door Hardware".

B. Install doors to comply with manufacturer's written instructions and referenced quality standard, and as indicated.

C. Job-Fitted Doors:

1. Align and fit doors in frames with uniform clearances and bevels as indicated below.

a. Do not trim stiles and rails in excess of limits set by manufacturer or permitted for fire-rated doors.

2. Machine doors for hardware.
3. Seal edges of doors, edges of cutouts, and mortises after fitting and machining.
4. Clearances:

a. Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors.
b. Provide 1/8 inch (3.2 mm) from bottom of door to top of decorative floor finish or covering unless 

otherwise indicated on Drawings.
c. Where threshold is shown or scheduled, provide 1/4 inch (6.4 mm) from bottom of door to top of 

threshold unless otherwise indicated.

5. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge edges.

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at Project site.

3.3 FIELD QUALITY CONTROL

A. Repair or remove and replace installations where inspections indicate that they do not comply with specified 
requirements.

B. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly installations 
comply with specified requirements.
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3.4 ADJUSTING

A. Operation: Rehang or replace doors that do not swing or operate freely.

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. Doors may be 
repaired or refinished if Work complies with requirements and shows no evidence of repair or refinishing.

END OF SECTION 08 1416
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SECTION 08 3113
ACCESS DOORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Miscellaneous mechanical and plumbing access doors.

1.2 RELATED WORK

A. Section 09 2900 – Gypsum Board 

1.3 SHOP DRAWINGS 

A. Submit shop drawings and product data for each product in accordance with Section 01 3300 
Submittal Procedures.

1.4 ACCEPTABLE MANUFACTURERS

A. Inryco/Milcor and Bilco are specified to establish a standard of quality only.  

1.5 GUARANTEE

A. Manufacturer guarantee against defects and workmanship and materials for a period of five (5) 
years.

PART 2 - PRODUCTS

2.1 FLUSH PANEL ACCESS DOORS

A. Provide access panels of size indicated on drawings, of styles as indicated below for condition of 
use.  Contractor to verify all sizes to assure that adequate access space is provided to service 
equipment or to remove components of mechanical, plumbing and electrical equipment which 
may require periodic servicing.  All access panels indicated are as manufactured by Inryco/Milcor 
to establish a standard of quality.

B. Schedule of Use (provide stainless steel access panels at all restrooms and other wet areas):
1. Drywall - Flush panel, Style D.W.
2. Tile - Flush panel, Style M – stainless steel
3. Suspended Drywall - Style AT 

C. Screwdriver operated locking; emergency access units to have handle without key.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install all access doors at locations as required to facilitate access to equipment as required.
B. Install in strict conformance with manufacturer's printed instructions within floor, wall or ceiling 

surfaces as indicated.

END OF SECTION  08 3113
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SECTION 08 3613
SECTIONAL DOORS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Full View Aluminum Sectional-door assemblies.

B. Related Requirements:

1. Section 05 5000 "Metal Fabrications" for miscellaneous steel supports.

1.2 ACTION SUBMITTALS

A. Product Data: For each type and size of sectional door and accessory.

1. Include construction details, material descriptions, dimensions of individual components, profile door 
sections, and finishes.

2. For power-operated doors, include rated capacities, operating characteristics, electrical characteristics, and 
furnished accessories.

B. Shop Drawings: For each installation and for components not dimensioned or detailed in manufacturer's product 
data.

1. Include plans, elevations, sections, and mounting details.
2. Include details of equipment assemblies. Indicate dimensions, required clearances, method of field 

assembly, components, and location and size of each field connection.
3. Include points of attachment and their corresponding static and dynamic loads imposed on structure.
4. Include diagrams for power, signal, and control wiring.

C. Samples: For each exposed product and for each color and texture specified, in manufacturer's standard size.

D. Samples for Initial Selection: For units with factory-applied finishes.

1. Include Samples of accessories involving color selection.

E. Samples for Verification: For each type of exposed finish and for each color and texture required on the following 
components, in manufacturer's standard sizes:

1. Glazing.
2. Metal for door sections.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.
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B. Sample Warranties: For manufacturer's warranty and finish warranty.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data: For sectional doors to include in maintenance manuals.

B. Manufacturer's warranty.

C. Finish warranty.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer for both installation and maintenance of units required for this Project.

1.6 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of sectional doors that fail in 
materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including, but not limited to, excessive deflection.
b. Failure of components or operators before reaching required number of operation cycles.
c. Faulty operation of hardware.
d. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use; rust 

through.
e. Delamination of exterior or interior facing materials.

2. Warranty Period: Five years from date of Substantial Completion.

B. Finish Warranty: Manufacturer agrees to repair or replace components that show evidence of deterioration of factory-
applied finishes within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS, GENERAL

A. Source Limitations: Obtain sectional doors from single source from single manufacturer.

1. Obtain operators and controls from sectional door manufacturer.
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2.2 PERFORMANCE REQUIREMENTS

A. General Performance: Provide sectional doors that comply with performance requirements specified without failure 
from defective manufacture, fabrication, installation, or other defects in construction.

B. Structural Performance, Exterior Doors: Capable of withstanding the design wind loads.

1. Design Wind Load: As indicated on the Structural Drawings.
2. Deflection Limits: Design sectional doors to withstand design wind loads without evidencing permanent 

deformation or disengagement of door components.

a. Deflection of door sections in horizontal position (open) shall not exceed 1/120 of door width.
b. Deflection of horizontal track assembly shall not exceed 1/240 of door height.

2.3 SECTIONAL-DOOR ASSEMBLY 

A. Aluminum Sectional Door: Provide sectional door formed with hinged sections and fabricated so that finished door 
assembly is rigid and aligned with tight hairline joints; free of warp, twist, and deformation; and complies with 
requirements in DASMA 102.

B. Operation Cycles: Door components and operators capable of operating for not less than 25,000 operation cycles. 
One operation cycle is complete when door is opened from closed position to the open position and returned to 
closed position.

C. Air Infiltration: Maximum rate of 0.4 cfm/sq. ft. when tested in accordance with ASTM E283.

D. Aluminum Sections: ASTM B221 extruded-aluminum stile and rail members of alloy and temper standard with 
manufacturer for type of use and finish indicated; in minimum thickness required to comply with requirements; with 
rail and stile dimensions and profiles indicated on Drawings; and with overlapped or interlocked weather- and pinch-
resistant seal at meeting rails.

1. Door-Section Thickness: 2 inches.
2. Section Reinforcing: Continuous horizontal and diagonal reinforcement as required to stiffen door and for 

wind loading. Ensure that reinforcement does not obstruct vision lites.

a. Hardware Locations: Provide reinforcement for hardware attachment.

3. Insulated Stiles and Rails: Fill stiles and rails manufacturer's standard polyurethane expanding foam.
4. Glazed Panels: Aluminum-framed section with glazing sealed with glazing tape and aluminum glazing bead 

to match. Glazing as follows:
a. Insulating Glass Units: 

1) Provide glass with Solarban 90 low-e coating. 
b. Match metal finish indicated for door.

E. Track: Manufacturer's standard, galvanized steel, track system. Provide complete system including brackets, 
bracing, and reinforcement to ensure rigid support of ball-bearing roller guides.

1. Material: Galvanized steel, ASTM A653/A653M, minimum G60 zinc coating.
2. Size: As recommended in writing by manufacturer for door size, weight, track configuration and door 

clearances indicated on Drawings, 2 inches minimum wide.
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3. Track Reinforcement and Supports: Provide galvanized-steel members to support track without sag, sway, 
and vibration during opening and closing of doors. Slot vertical sections of track spaced 2 inches apart for 
door-drop safety device.

a. Vertical Track: Incline vertical track to ensure weathertight closure at jambs. Provide support angles 
or brackets as recommended by the manufacturer based on attached to track and wall.

b. Horizontal Track: Provide continuous reinforcing angle from curve in track to end of track, attached to 
track and supported at points by laterally braced attachments to overhead structural members.

F. Weatherseals: Replaceable, adjustable, continuous, compressible weather-stripping gaskets of flexible vinyl, rubber, 
or neoprene fitted to bottom, top and jambs of door.

G. Locking Device:

1. Slide Bolt: Fabricate with side-locking bolts to engage through slots in tracks for locking by padlock, located 
on single-jamb side, operable from inside only.

2. Locking Device Assembly: Fabricate with cylinder lock, spring-loaded deadbolt, operating handle, cam plate, 
and adjustable locking bars to engage through slots in tracks.

a. Lock Cylinders: Cylinders complying with Section 08 7100 "Door Hardware" requirements.

b. Keying: Keyed to building keying system.

3. Chain Lock Keeper: Suitable for padlock.

H. Counterbalance Mechanism:

1. Torsion Spring: Adjustable-tension torsion springs complying with requirements of DASMA 102 for number of 
operation cycles indicated, mounted on torsion shaft.

2. Cable Drums and Shaft for Doors: Cast-aluminum cable drums mounted on torsion shaft and grooved to 
receive door-lifting cables as door is raised.

a. Mount counterbalance mechanism with manufacturer's standard ball-bearing brackets at each end of 
torsion shaft.

b. Provide one additional midpoint bracket for shafts up to 16 ft. (4.88 m) long and two additional 
brackets at one-third points to support shafts more than 16 ft. (4.88 m) long unless closer spacing is 
recommended in writing by door manufacturer.

3. Cables: Galvanized-steel, multistrand, lifting cables with cable safety factor of at least 7 to 1.
4. Cable Safety Device: Include a spring-loaded steel or bronze cam mounted to bottom door roller assembly 

on each side and designed to automatically stop door if lifting cable breaks.
5. Bracket: Provide anchor support bracket as required to connect stationary end of spring to the wall and to 

level the shaft and prevent sag.
6. Bumper: Provide spring bumper at each horizontal track to cushion door at end of opening operation.

I. Electric Door Operator: Electric door operator assembly of size and capacity recommended by door manufacturer for 
door and operation cycles specified, with electric motor and factory-prewired motor controls, starter, gear-reduction 
unit, solenoid-operated brake, clutch, control stations, control devices, integral gearing for locking door, and 
accessories required for proper operation.

1. Comply with NFPA 70.
2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6; with NFPA 70, Class 2 

control circuit, maximum 24 V ac or dc.
3. Safety: Listed in accordance with UL 325 by a qualified testing agency for commercial or industrial use; 

moving parts of operator enclosed or guarded if exposed and mounted at 8 ft. (2.4 m) or lower.
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4. Usage Classification: Heavy duty, 25 or more cycles per hour and more than 90 cycles per day.
5. Operator Type: Manufacturer's standard for door requirements.
6. Motor: Reversible-type exterior, dusty, wet, or humid motor exposure. Use adjustable motor-mounting bases 

for belt-driven operators.

a. Motor Size: As required to start, accelerate, and operate door in either direction from any position, at 
a speed not less than 8 in./sec. (203 mm/s) and not more than 12 in./sec. (305 mm/s), without 
exceeding nameplate ratings or service factor.

b. Electrical Characteristics:

1) as indicated on the Electrical drawings.

7. Limit Switches: Equip motorized door with adjustable switches interlocked with motor controls and set to 
automatically stop door at fully opened and fully closed positions.

8. Obstruction Detection: Automatic external entrapment protection consisting of automatic safety sensor 
capable of protecting full width of door opening. Activation of device immediately stops and reverses 
downward door travel.

a. Monitored Entrapment Protection: Photoelectric sensor designed to interface with door-operator 
control circuit to detect damage to or disconnection of sensor and complying with requirements in 
UL 325.

b. Unmonitored Entrapment Protection: Pneumatic sensor edge, black, located within weatherseal 
mounted to bottom bar.

9. Control Station: Surface mounted, three-position (open, close, and stop control.

a. Operation: Push button interior and key exterior.
b. Interior-Mounted Unit: Full-guarded, surface-mounted, heavy-duty type, with general-purpose 

NEMA ICS 6, Type 1enclosure.
c. Features: Provide the following:

1) Vehicle detection operation.
2) Explosion- and dust-ignition-proof control wiring.
3) Audible and visual signals that comply with regulatory requirements for accessibility.

10. Emergency Manual Operation: Push-up type designed so required force for door operation does not exceed 
25 lbf.

11. Emergency Operation Disconnect Device: Hand-operated disconnect mechanism for automatically engaging 
manual operator and releasing brake for emergency manual operation while disconnecting motor without 
affecting timing of limit switch. Mount mechanism so it is accessible from floor level. Include interlock device 
to automatically prevent motor from operating when emergency operator is engaged.

12. Motor Removal: Design operator so motor can be removed without disturbing limit-switch adjustment and 
without affecting emergency manual operation.
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J. Metal Finish: Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and Metal Products 
(AMP 500-06)" for recommendations for applying and designating finishes. 

1. Anodized Aluminum Finish: Noticeable variations in same piece are unacceptable. Variations in appearance 
of adjoining components are acceptable if they are within the range of approved Samples and are assembled 
or installed to minimize contrast.

a. Finish: Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrate 
construction and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install sectional doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and 
equipment supports, in accordance with manufacturer's written instructions.

B. Tracks:

1. Fasten vertical track assembly to opening jambs and framing with fasteners spaced not more than 24 inches 
apart.

2. Hang horizontal track assembly from structural overhead framing with angles or channel hangers attached to 
framing by welding or bolting, or both. Provide sway bracing, diagonal bracing, and reinforcement as required 
for rigid installation of track and door-operating equipment.

C. Accessibility: Install sectional doors, switches, and controls along accessible routes in compliance with regulatory 
requirements for accessibility.

D. Power-Operated Doors: Install automatic garage doors openers in accordance with UL 325.

3.3 STARTUP SERVICES

A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks in accordance with manufacturer's written instructions.
2. Test and adjust controls and safety devices. Replace damaged and malfunctioning controls and equipment.
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3.4 ADJUSTING

A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion.

B. Lubricate bearings and sliding parts as recommended by manufacturer.

C. Adjust doors and seals to provide weather-resistant fit around entire perimeter.

D. Touchup Painting Galvanized Material: Immediately after welding galvanized materials, clean welds and abraded 
galvanized surfaces and repair galvanizing to comply with ASTM A780/A780M.

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and 
maintain sectional doors.

END OF SECTION 08 3613
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SECTION 08 4313

ALUMINUM FRAMED STOREFRONTS AND DOORS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Aluminum-framed storefront and entrances, with vision glass.

B. Aluminum doors and frames.

C. Weatherstripping.

D. Door hardware.

1.2 RELATED SECTIONS

A. Section 08 7100 “Door Hardware” for hardware not provided in this section.

B. Section 08 8100 “Glass and Glazing” for glass and glazing accessories.

1.3 REFERENCE STANDARDS

A. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site; 2015.

B. AAMA 501.2 - Field Check of Metal Storefronts, Curtain Walls, and Sloped Glazing Systems for 
Water Leakage; 2009.

C. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum 
(Combined Document); 2015.

D. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2012.

E. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

F. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes; 2014.

G. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes [Metric]; 2013.

H. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior 
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the 
Specimen; 2004 (Reapproved 2012).

I. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows, 
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014.

J. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights, 
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2009).

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with installation of other components that comprise the exterior enclosure.

1.5 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide component dimensions, describe components within assembly, 
anchorage and fasteners, glass and infill, internal drainage details.

C. Shop Drawings: Indicate system dimensions, framed opening requirements and tolerances, 
affected related Work, expansion and contraction joint location and details, and field welding 
required.

D. Samples:  Submit two samples 12 by 12 inches in size illustrating finished aluminum 
surface, glass, infill panels, glazing materials.

E. Manufacturer's Certificate: Certify that the products supplied meet or exceed the specified 
requirements.
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F. Hardware Schedule: Complete itemization of each item of hardware to be provided for each 
door, cross-referenced to door identification numbers in Contract Documents.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in performing work of type specified and 
with at least three years of documented experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Handle products of this section in accordance with AAMA CW-10.

B. Protect finished aluminum surfaces with wrapping. Do not use adhesive papers or sprayed 
coatings that bond to aluminum when exposed to sunlight or weather.

1.8 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F (5 degrees C). 
Maintain this minimum temperature during and 48 hours after installation.

1.9 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Provide five year manufacturer warranty against failure of glass seal on insulating glass units, 
including interpane dusting or misting. Include provision for replacement of failed units.

D. Provide five year manufacturer warranty against excessive degradation of exterior finish. 
Include provision for replacement of units with excessive fading, chalking, or flaking.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Aluminum-Framed Storefront and Doors:

1. Arcadia, Inc.: www.arcadiainc.com.

2. Substitutions: See Section 01 6000 - Product Requirements.

2.2 STOREFRONT

A. Aluminum-Framed Storefront: Factory fabricated, factory finished aluminum framing members 
with infill, and related flashings, anchorage and attachment devices.

1. Basis of Design: Arcadia, Inc. Model TC470, non-thermal Series, 4 sided structural silicone, 
screw spline fabrication for 1” glass. 

2. Glazing Rabbet: For 1 inch (25 mm) insulating glazing.

3. Glazing Position: Front-set.

4. Vertical Mullion Dimensions: 2 inches wide by 4-1/2 inches deep (50 mm wide by 114 mm 
deep).

5. Finish: 

a. Factory finish all surfaces that will be exposed in completed assemblies.

6. Fabrication: Joints and corners flush, hairline, and weatherproof, accurately fitted and 
secured; prepared to receive anchors and hardware; fasteners and attachments concealed 
from view; reinforced as required for imposed loads.

7. Construction: Eliminate noises caused by wind and thermal movement, prevent vibration 
harmonics, and prevent "stack effect" in internal spaces.

8. System Internal Drainage: Drain to the exterior by means of a weep drainage network any 
water entering joints, condensation occurring in glazing channel, and migrating moisture 
occurring within system.

9. Expansion/Contraction: Provide for expansion and contraction within system components 
caused by cycling temperature range of 170 degrees F (95 degrees C) over a 12 hour 
period without causing detrimental effect to system components, anchorages, and other 
building elements.

10. Movement: Allow for movement between storefront and adjacent construction, without 
damage to components or deterioration of seals.

11. Perimeter Clearance: Minimize space between framing members and adjacent 

http://www.arcadiainc.com/
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construction while allowing expected movement.

B. Performance Requirements:

1. Wind Loads: Design and size components to withstand the specified load requirements 
without damage or permanent set, when tested in accordance with ASTM E330/E330M, 
using loads 1.5 times the design wind loads and 10 second duration of maximum load.
a. Member Deflection: Limit member deflection to flexure limit of glass in any direction, 

with full recovery of glazing materials.

2. Water Penetration Resistance: No uncontrolled water on interior face, when tested in 
accordance with ASTM E331 at pressure differential of 8 psf (390 Pa).

3. Air Leakage: Maximum of 0.06 cu ft/min sq ft (0.3 L/sec sq m) of wall area, when tested in 
accordance with ASTM E283 at 6.27 psf (300 Pa) pressure differential across assembly.

2.3 COMPONENTS

A. Aluminum Framing Members: Tubular aluminum sections, thermally broken with interior section 
insulated from exterior, drainage holes and internal weep drainage system.

1. Glazing Stops: Flush.

B. Glazing: As specified in Section 08 8100.

C. Swing Doors: Glazed aluminum.

1. Basis of Design: Arcadia, Inc., NS212T Narrow Stile Series.

2. Thickness: 1-3/4 inches (43 mm).

3. Glazing Stops: Square.

4. Corners: provide optional manufacturer's standard MIG welded corners.

5. Finish: Same as storefront.

2.4 MATERIALS

A. Extruded Aluminum: ASTM B221 (ASTM B221M).

B. Fasteners: Stainless steel.

C. Glazing Gaskets: Type to suit application to achieve weather, moisture, and air infiltration 
requirements.

D. Glazing Accessories: As specified in Section 08 8100.

2.5 FINISHES

A. Finish: Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. Factory 

finish all surfaces that will be exposed in completed assemblies.

1. Finish Color: Clear.

2.6 HARDWARE

A. For each door, include weatherstripping, sill sweep strip, and threshold.

B. Other Door Hardware: As specified in Section 08 7100.

C. Weatherstripping: Wool pile, continuous and replaceable; provide on all doors.

D. Sill Sweep Strips: Resilient seal type, retracting, of neoprene; provide on all doors.

E. Threshold: Extruded aluminum, one piece per door opening, ribbed surface; provide on all 
doors.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.

B. Verify that wall openings and adjoining air and vapor seal materials are ready to receive work of 
this section.
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3.2 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.

B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and 
other irregularities.

C. Provide alignment attachments and shims to permanently fasten system to building structure.

D. Align assembly plumb and level, free of warp or twist. Maintain assembly dimensional 
tolerances, aligning with adjacent work.

E. Provide thermal isolation where components penetrate or disrupt building insulation.

F. Install sill flashings. Turn up ends and edges; seal to adjacent work to form water tight dam.

G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads 
to sill flashing.

H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of 
thermal barrier.

I. Set thresholds in bed of sealant and secure.

J. Install hardware using templates provided.

1. See Section 08 7100 for hardware installation requirements.

K. Install glass and infill panels in accordance with Section 08 8100, using glazing method required 
to achieve performance criteria. Install insulated metal infill panels as indicated on the drawings 
and as recommended by the manufacturer.

L. Touch-up minor damage to factory applied finish; replace components that cannot be 
satisfactorily repaired.

3.3 TOLERANCES

A. Maximum Variation from Plumb: 0.06 inches every 3 ft (1.5 mm/m) non-cumulative or 1/16 
inches per 10 ft (1.5 mm/3 m), whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch (0.8 mm).

3.4 ADJUSTING

A. Adjust operating hardware and sash for smooth operation.

3.5 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.

B. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA 
609 & 610.

3.6 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.

END OF SECTION 08 4313

http://www.aamanet.org/general.asp?sect=2&amp;id=45
http://www.aamanet.org/general.asp?sect=2&amp;id=45
http://www.aamanet.org/general.asp?sect=2&amp;id=45
http://www.aamanet.org/general.asp?sect=2&amp;id=45
http://www.aamanet.org/general.asp?sect=2&amp;id=45
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SECTION 08 71 00

FINISH HARDWARE

PART 1  - GENERAL

1.1 SUMMARY

A.  SECTION INCLUDES

1. Finish hardware for doors.

2. Electronic hardware.

3. Thresholds & weatherstripping

4. Keying System

5. Templates

6. Hardware schedule

1.2  RELATED SECTIONS

1. 08 11 00 - Hollow metal doors and frames.

2. 08 14 00 - Wood doors.

3. 08 4100 - Entrances and Storefronts.

4. 26 0000 - Electrical

1.3 REFERENCES

A. Publications of agencies and organizations listed below form a part of this specification section to the 
extent referenced.

1. DHI - Recommended Locations for Builders' Hardware.

2. NFPA 80 - Standards for Fire Doors and Windows.

3. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures.

4. UL - Building Material Directory.

5. DHI - Door and Hardware Institute

6. WHI - Warnock Hersey

7. BHMA - Builders Hardware Manufacturers Association

8. ANSI – American National Standards Institute

9. IBC - International Building Code Edition as adopted and amended by local building code 
authorities

1.4 SUBMITTALS

A. Schedules: Submit detailed finish hardware schedule and product data. 

1. Furnish a typewritten schedule in vertical format complete with catalog cuts. Schedule shall be 
complete, including type, manufacturers name and number, and finish of each item required. 
Include complete schedule of keying system.

B. Samples: If requested, submit sample of each type of finish hardware proposed for the project. If 
approved, samples may be used on project.
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C. Templates: Furnish templates required for fabrication of hollow metal doors and frames, aluminum and 
glass doors, or other items related to hardware

1.4 QUALITY ASSURANCE

A. Supplier: Hardware supplier shall have a minimum of three years experience in supplying hardware for 
projects of this size and scope and shall have in his employ a certified Architectural Hardware 
Consultant (AHC) to prepare submittals and coordinate proper preparation for and installation of 
hardware.

B. Substitutions: Manufacturers and model numbers listed are to establish a standard of quality. Similar 
items of approved manufacturers that are equal in design, function and quality will be accepted upon 
prior approval by the architect and provided required data and physical samples are submitted in 
accordance with Section 01 2500.

C. Regulatory requirements: Conform to code requirements applicable to fire rated doors and frames and 
to accessibility for the physically handicapped.

1.5 DELIVERY, STORAGE AND HANDLING

A. Package each item of hardware in original containers and mark each to correspond with heading 
numbers on the hardware schedule.

B. Include necessary instructions, templates, drawings and fasteners for proper installation.

C. Store off the floor in a clean dry area out of the way of work in progress

1.6 WARRANTY

A.  Provide warranty of hardware items for one year.

1. Provide a ten year warranty for door locks.

2. Provide a three year warranty for exit devices.

3. Provide a thirty year warranty for door closers.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Catalog numbers of manufacturers listed in the first column have been used to establish the quality 
required. Manufacturers listed in the other columns are the only substitutions approved for listed 
products.  Prior owner approval required.

 
Hinges Ives
Locks
Exit Device

Schlage
Von Duprin

Closers LCN
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Flat goods Ives
Stops & misc. Ives
Overhead 
holders

Glynn 
Johnson

Thresholds & 
W.S.

Zero

2.2 MATERIALS

A. Screws and Fasteners: Furnish all exposed fasteners to match item being secured. Make all fasteners 
of the same material as item being fastened except provide stainless steel or brass for securing 
aluminum items.

B.  Hinges:
1. Full mortise template hinges, ball bearing type.
2. Non-removable pin and heavy weight at exterior doors.
3. Furnish quantity of hinges as follows:

   a. Doors to 60" high: 2 hinges
   b. Doors over 60" to 90" high: 3 hinges
   c. Doors over 90" to 120": 4 hinges

4. Furnish hinge sizes as follows:
   a. For 1 3/4" doors to 3'0" wide: 4.5" x 4.5"
    b. For 1 3/4" doors over 3'0" wide: 5 x 4.5"
    d. Width of hinges adjusted to clear adjacent trim.

5. Continuous geared hinges as specified.

C.  Locksets and Latchsets
1. Bored type locksets complying with ANSI 156.2 Series 4000 Grade 1.
2. Provide 2 3/4" backsets unless job conditions dictate otherwise.
3. Provide strikes with extended lip where required to protect trim from damage by latchbolt.
4. Schlage ND Series Rhodes design levers specified as the standard of quality. 
5. Mortised type locksets complying with ANSI 156.13 Series 1000 Grade 1.
6. Provide 2 3/4" backsets unless job conditions dictate otherwise.
7. Schlage L Series 06N design levers specified as the owner standard. 

D.  Exit Devices
1. All to be U.L. approved for casualty. All fire doors to be equipped with rated exit devices meeting 
fire label requirements.
2. Provide all exit devices from one manufacturer.
3. Von Duprin 98 series specified as the owner standard.
4. Provide cylinders as required by exit device for proper operation

E. Door Closers
1. Bodies to be close grained malleable iron or aluminum with three separate control valves, including 
backcheck, ANSI Grade 1.
2. All closers shall be mounted on the inside of rooms.
3. Provide all closers with thru bolts.
4. All closers to comply with Americans with Disabilities Act requirements.
5. LCN 4040XP Series specified as the owner standard. 
6. LCN 4600 Series or Horton 4800LE specified as the owner standard.

F. Kick Plates
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1. Provide .050 x 10" high x 2" less than door width for single doors and 1" less than door width for 
pairs.
2. Ives 8400 series specified as the standard of quality.

G. Push Plates
1. Provide .050 x 6" x 16" push plates unless conditions dictate otherwise.
2. Ives 8200 series specified as the standard of quality. 

 H. Pull Plates
1. Provide .050 x 4" x 16" plate with 10" c/c pull.
2, Ives 8302 series specified as the standard of quality.

I. Flush Bolts
1. Manual flush bolts equal to Ives FB458 with 12" rods.
2. Provide extension rods where conditions dictate.

J.  Door Stops
1. Wall stops shall be used whenever possible. Use FS439/FS18S type floor stops where wall stops 
cannot be used.
2. Ives WS406/WS407 specified as the standard of quality.

J. Silencers
1. Provide 3 for each single door and 2 for each pair of doors. Not required on door having 
weatherstripping or gasketting.

K. Thresholds and Weatherstripping
1. Provide as listed in hardware sets.

2.3 FINISHES

A. Provide matching finishes for hardware items at each door opening to the greatest extent possible, 
except as otherwise indicated.

B. Provide finishes which comply with those established by BHMA listed in "Materials and Finishes 
Standard 1301".

C. Finishes for this project are as follows;

1. Hinges 652/630

2. Locksets 626

3. Exit Devices US26D

4. Flat Goods 630

5. Stops 630

6. Closers 689

2.4 KEYING

A Key all locks into existing master key system in accordance with owners instructions.   
1. Provide 2 change keys per lock.
2. Provide 6 master keys

PART 3 EXECUTION
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3.1 EXAMINATION

A. Examine doors, frames and related items for conditions that would prevent proper application of finish 
hardware. Do not proceed until defects have been corrected.

3.2 INSTALLATION

A.  Install each item in accordance with manufacturer’s instructions and recommendations. Set units 
level, plumb and true to line and location. Do not install surface mounted items until finishes have been 
completed on substrate.

3.3 ADJUST AND CLEAN

A.  At final completion hardware shall be left clean and free from disfigurement. Make a final adjustment 
to closers and other items of hardware. Where hardware is found defective repair or replace or 
otherwise correct as required.

3.4 HARDWARE SETS

A. A. While the following hardware sets are intended to cover all doors and establish a type and standard 
of quality, it is the responsibility of the hardware supplier to examine the plans and specifications and 
furnish proper hardware for all openings. The hardware supplier shall review the entire specification 
versus the door schedule and notify the architect of any errors, inconsistencies, or omissions during 
the bid period.

HARDWARE GROUP NO. 100

108

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1HW 4.5 X 4.5 NRP  630 IVE

1 EA CORRIDOR LOCK L9456T 06N L583-363 L283-722  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA LOCK GUARD LG12  630 IVE

1 EA SURFACE CLOSER 4040XP SCUSH  689 LCN

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE

1 SET WEATHERSTRIP 8303AA  AA ZER

1 EA DOOR SWEEP 39A  A ZER

1 EA THRESHOLD 545A-223  A ZER

https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_L_SERIES_CUT_SHEET_113141.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0164.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8303_DATA_SHEET_112749.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
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HARDWARE GROUP NO. 101

109

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1HW 4.5 X 4.5 NRP  630 IVE

1 EA CORRIDOR LOCK L9456T 06N L583-363 L283-722  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA SURFACE CLOSER 4040XP ST-3146  689 LCN

1 EA WALL STOP WS406/407CCV  630 IVE

1 SET WEATHERSTRIP 8303AA  AA ZER

1 EA DOOR SWEEP 111AA  AA ZER

1 EA THRESHOLD 545A-223  A ZER

MOUNT FRAME TO INSIDE TO MOUNT CLOSER WITHOUT SPECIAL TEMPLATE

HARDWARE GROUP NO. 102

114

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1HW 4.5 X 4.5 NRP  630 IVE

1 EA STOREROOM LOCK ND80TD RHO  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA LOCK GUARD LG12  630 IVE

1 EA SURFACE CLOSER 4040XP SCUSH  689 LCN

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE

1 SET WEATHERSTRIP 8303AA  AA ZER

1 EA DOOR SWEEP 39A  A ZER

1 EA THRESHOLD 545A-223  A ZER

HARDWARE GROUP NO. 103

103C

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1HW 4.5 X 4.5 NRP  630 IVE

1 EA PANIC HARDWARE 98-L-06  626 VON

1 EA RIM CYLINDER 20-057 ICX  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA SURFACE CLOSER 4040XP SCUSH  689 LCN

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE

1 EA RAIN DRIP 142AA
OMIT IF ADEQUATE OVERHANG

 AA ZER

1 SET WEATHERSTRIP 8303AA  AA ZER

1 EA DOOR SWEEP 39A  A ZER

1 EA THRESHOLD 8655A-223  A ZER

HARDWARE GROUP NO. 104 - Not Used

https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_L_SERIES_CUT_SHEET_113141.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8303_DATA_SHEET_112749.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZER_0172.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0164.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8303_DATA_SHEET_112749.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_0121.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_142_DATA_SHEET_112650.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8303_DATA_SHEET_112749.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZER_0092.PDF
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HARDWARE GROUP NO. 105

112

Provide each PR door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

6 EA HINGE 5BB1HW 4.5 X 4.5 NRP  630 IVE

1 EA REMOVABLE MULLION KR4954 STAB  689 VON

1 EA PANIC HARDWARE 98-EO  626 VON

1 EA PANIC HARDWARE 98-L-06  626 VON

1 EA RIM CYLINDER 20-057 ICX  626 SCH

1 EA MORTISE CYLINDER 26-091 ICX 36-083  626 SCH

2 EA PERM CORE 23-030  626 SCH

1 EA SURFACE CLOSER 4040XP HEDA  689 LCN

1 EA SURFACE CLOSER 4040XP SCUSH  689 LCN

2 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE

1 SET WEATHERSTRIP 8303AA  AA ZER

1 EA MULLION SEAL 8780NBK PSA  BK ZER

2 EA DOOR SWEEP 39A  A ZER

1 EA THRESHOLD 545A-223  A ZER

HARDWARE GROUP NO. 200

110 113

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA STOREROOM LOCK ND80TD RHO  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA WALL STOP WS406/407CCV  630 IVE

3 EA SILENCER SR64  GRY IVE

HARDWARE GROUP NO. 201

115

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE

1 EA STOREROOM LOCK ND80TD RHO  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA SURFACE CLOSER 4040XP SCUSH  689 LCN

1 EA WALL STOP WS406/407CCV  630 IVE

3 EA SILENCER SR64  GRY IVE

https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_0115.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_0121.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_8303_DATA_SHEET_112749.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZER_0114.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
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HARDWARE GROUP NO. 202

111C

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1HW 4.5 X 4.5 NRP  652 IVE

1 EA PANIC HARDWARE 98-L-06  626 VON

1 EA RIM CYLINDER 20-057 ICX  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA SURFACE CLOSER 4040XP HEDA  689 LCN

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE

1 EA WALL STOP WS406/407CCV  630 IVE

1 EA GASKETING 188SBK PSA  BK ZER

HARDWARE GROUP NO. AL-01

101A 102A 111A 111B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

1 EA CONT. HINGE 112HD  628 IVE

1 EA PANIC HARDWARE 98-L-06  626 VON

1 EA RIM CYLINDER 20-057 ICX  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA SURFACE CLOSER 4040XP SCUSH  689 LCN

1 EA SPACER/BRKT/PLATE 4040XP-XX AS REQUIRED  689 LCN

1 SET WEATHERSTRIP DOOR/FRAME MFR STANDARD

1 EA DOOR SWEEP 39A  A ZER

1 EA THRESHOLD 545A-223  A ZER

REQUIRES WIDE STILE DOOR.

HARDWARE GROUP NO. AL-02

104 105 106 107

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1HW 4.5 X 4.5 NRP  652 IVE

1 EA ENTRANCE LOCK ND53TD RHO  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA WALL STOP WS406/407CCV  630 IVE

1 SET SEALS BY ALUMINUM DOOR SUPPLIER

REQUIRES WIDE STILE DOOR.

https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_0121.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_188S_DATA_SHEET_112809.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0296~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_0121.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_0068.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
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HARDWARE GROUP NO. AL-03

102B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

1 EA CONT. HINGE 112HD  628 IVE

1 EA CLASSROOM LOCK ND70TD RHO  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA LOCK GUARD LG12  630 IVE

1 EA SURFACE CLOSER 4040XP SCUSH  689 LCN

1 EA SPACER/BRKT/PLATE 4040XP-XX AS REQUIRED  689 LCN

1 SET WEATHERSTRIP DOOR/FRAME MFR STANDARD

1 EA DOOR SWEEP 39A  A ZER

1 EA THRESHOLD 545A-223  A ZER

REQUIRES WIDE STILE DOOR.

HARDWARE GROUP NO. AL-04

103B

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1HW 4.5 X 4.5 NRP  652 IVE

1 EA ENTRANCE LOCK ND53TD RHO  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA SURFACE CLOSER 4040XP SCUSH  689 LCN

1 EA SPACER/BRKT/PLATE 4040XP-XX AS REQUIRED  689 LCN

1 SET SEALS BY ALUMINUM DOOR SUPPLIER

REQUIRES WIDE STILE DOOR.

HARDWARE GROUP NO. AL-05

103A

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

3 EA HINGE 5BB1HW 4.5 X 4.5 NRP  652 IVE

1 EA PANIC HARDWARE 98-L-06  626 VON

1 EA RIM CYLINDER 20-057 ICX  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA SURFACE CLOSER 4040XP SCUSH  689 LCN

1 EA SPACER/BRKT/PLATE 4040XP-XX AS REQUIRED  689 LCN

1 SET SEALS BY ALUMINUM DOOR SUPPLIER

REQUIRES WIDE STILE DOOR.

HARDWARE GROUP NO. OH-01

101B

Provide each RU door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

1 EA ALL HARDWARE BY OVERHEAD DOOR 
MANUFACTURER

https://elmedia.blob.core.windows.net/cutsheets/IVE_0296~IVE_0255.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0164.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_0068.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_39_DATA_SHEET_112652.PDF
https://elmedia.blob.core.windows.net/cutsheets/ZERO_THRESHOLDS_545_DATA_SHEET_012515.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_0068.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0251.PDF
https://elmedia.blob.core.windows.net/cutsheets/VON_DUPRIN_98_99_SERIES_CUT_SHEET_113139.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_0121.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_0068.PDF
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HARDWARE GROUP NO. SG-01

117

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

2 EA HINGE CLOSER 108 X SM AS REQD
BY GATE VENDOR

 600 DDT

1 EA STOREROOM LOCK ND80TD RHO 14-042  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA WELDABLE GATE BOX K-BXSGL234 X TH REQ'D
BY GATE VENDOR

600 KEE

1 EA FLOOR STOP FS18S  BLK IVE

GATE VENDOR TO PROVIDE ANGLE STOP FOR CLOSED POSITION, WITH STRIKE MOUNTING.

HARDWARE GROUP NO. SG-02

116

Provide each SGL door(s) with the following:

QTY DESCRIPTION CATALOG NUMBER FINISH MFR

2 EA HINGE CLOSER 108 X SM AS REQD
BY GATE VENDOR

 600 DDT

1 EA STOREROOM LOCK ND80TD RHO 14-042  626 SCH

1 EA PERM CORE 23-030  626 SCH

1 EA WELDABLE GATE BOX K-BXSGL234 X TH REQ'D
BY GATE VENDOR

600 KEE

GATE VENDOR TO PROVIDE ANGLE STOP FOR CLOSED AND 90 DEGREE POSITION, WITH STRIKE 
MOUNTING.

HARDWARE GROUP NO. MISC

EACH TO HAVE:
QTY DESCRIPTION CATALOG NUMBER FIN MFR

1 EA KEY CABINET 1200 SERIES LUN

END OF SECTION 08 7100

https://elmedia.blob.core.windows.net/cutsheets/DDT_8008.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0131.PDF
https://elmedia.blob.core.windows.net/cutsheets/DDT_8008.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
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SECTION 08 8100 

GLASS AND GLAZING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes glazing for the following products and applications, including those specified 
in other Sections where glazing requirements are specified by reference to this Section:
1. Hollow metal doors
2. Aluminum framed storefront and doors.

1.2 RELATED SECTIONS

A. Section 08 1113 – Hollow Metal Doors and Frames
B. Section 08 3613 – Sectional Doors
C. Section 08 4313 -  Aluminum Framed Storefront and Doors.
D. Section 13 3419 – Metal Building Systems

1.3 DEFINITIONS

A. Manufacturers of Glass Products:  Firms that produce primary glass, fabricated glass, or both, as 
defined in referenced glazing publications.

1.4 PERFORMANCE REQUIREMENTS

A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind 
and impact loads (where applicable) without failure, including loss or glass breakage attributable 
to the following:  defective manufacture, fabrication, and installation; failure of sealants or gaskets 
to remain watertight and airtight; deterioration of glazing materials; or other defects in 
construction.

B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing only.  
Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass 
lites in the thickness designations indicated for various size openings, but not less than 
thicknesses and in strengths (annealed or heat treated) required to meet or exceed the following 
criteria:
1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, 
according to the following requirements:

a. Probability of Breakage for Vertical Glazing:  8 lites per 1000 for lites set vertically 
or not more than 15 degrees off vertical and under wind action.
1) Load Duration:  60 seconds or less.

b. Maximum Lateral Deflection:  For the following types of glass supported on all 4 
edges, provide thickness required that limits center deflection at design wind 
pressure to 1/50 times the short side length or 1 inch (25 mm), whichever is less.

C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures acting on glass framing 
members and glazing components.  Base engineering calculation on surface temperatures of 
materials due to both solar heat gain and nighttime-sky heat loss.
1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces.

1.5 SUBMITTALS

A. Product Data:  For each glass product and glazing material indicated.
B. Glazing Schedule:  Use same designations indicated on Drawings for glazed openings in 

preparing a schedule listing glass types and thicknesses for each size opening and location.
C. Product Certificates:  Signed by manufacturers of glass and glazing products certifying that 
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products furnished comply with requirements.
D. Qualification Data:  For installers.
E. Product Test Reports:  For each of the following types of glazing products:

1. Glazing gaskets.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has completed glazing similar in material, 
design, and extent to that indicated for this Project; whose work has resulted in glass installations 
with a record of successful in-service performance; and who employs glass installers for this 
Project who are certified under the National Glass Association's Certified Glass Installer Program.

B. Source Limitations for Glazing Accessories:  Obtain glazing accessories through one source from 
a single manufacturer for each product and installation method indicated.

C. Install glass and glazing to meet requirements of Arizona State Safety and Glazing Law 
requirements and all applicable codes.

D. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201.
1. Subject to compliance with requirements, obtain safety glazing products permanently 
marked with certification label of the Safety Glazing Certification Council or another certification 
agency acceptable to authorities having jurisdiction.
2. Where glazing units, including FT glass and laminated glass, are specified in Part 2 articles 
for glazing lites more than 9 sq. ft. (0.84 sq. m) in exposed surface area of one side, provide 
glazing products that comply with Category II materials, for lites 9 sq. ft. (0.84 sq. m) or less in 
exposed surface area of one side, provide glazing products that comply with Category I or II 
materials, except for hazardous locations where Category II materials are required by 16 
CFR 1201 and regulations of authorities having jurisdiction.

E. Glazing Publications:  Comply with published recommendations of glass product manufacturers 
and organizations below unless more stringent requirements are indicated.  Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards.
1. GANA Publications: GANA's "Glazing Manual."

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions and as needed to 
prevent damage to glass and glazing materials from condensation, temperature changes, direct 
exposure to sun, or other causes.

1.8 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature 
conditions are outside limits permitted by glazing material manufacturers and when glazing 
channel substrates are wet from rain, frost, condensation, or other causes.
1. Do not install liquid glazing sealants when ambient and substrate temperature conditions 
are outside limits permitted by glazing sealant manufacturer or below 40 deg F (4.4 deg C).

1.9 GUARANTEE

A. Guarantee all glazing products as per manufacturer's standard guarantee.
B. Guarantee against defects in materials and workmanship for two (2) years.

PART 2 - PRODUCTS

2.1 GLASS PRODUCTS 

A. Tempered Glass:  ASTM C1048, Kind FT (fully tempered), Type I transparent flat glass, Class 1 
(transparent) and Class 2 (tinted), Quality q3. ASTM C 1036, Type I, Quality-Q3; of class 
indicated.
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B. Satin Etched Glazing: Standard etched (frosted) glass pattern applied to single side. Clear tint 
fully tempered. Thickness: 1/4 inch.  Basis of Design Manufacturer: GGI - General Glass 
International.

C. Annealed Float Glass:  ASTM C 1036, Type I transparent flat glass, Quality-Q3; of class indicated.
D. Insulated Glass Units:

1. G-2:  ¼ inch thickness clear tempered glass.
2. G-3:  1 inch Insulating Glass:  Two (2) 1/4-inch thickness tempered glass separated by       

1/2 inch air space.  
a. Exterior glazing ¼ inch thick low E coated clear tempered glazing by PPG Industries, 

Inc.  (with “Solarban 90” on second surface).
b. Interior glazing: ¼ inch satin etched tempered glass.

3. G-4:  1 inch Insulating Glass:  Two (2) 1/4-inch thickness tempered glass separated by     
1/2 inch air space.  
a. Exterior glazing ¼ inch thick low E coated clear tempered glazing by PPG Industries, 

Inc.  (with “Solarban 90” on second surface).
b. Interior glazing: ¼ inch clear tempered glass.

1) Insulating Glass Unit Construction:  1/4 inch clear tempered glass,  Solarban 90 
solar control (sputtered) on second surface (2) + 1/2 inch air space + 1/4 inch 
clear tempered glass.

4. G-5: Refer to Section 08 3613 “Sectional Doors”.

2.2 GLAZING MATERIALS

A. Glazing compound except where neoprene or preglazed windows and storefront are located shall 
be non-sag, one-part polysulfide base sealant bearing Thiokol Chemical Corporation tested and 
approved seal.  Sealant delivered to jobsite in sealed containers, bearing above seal and 
manufacturer's name and product designation.

2.3 MISCELLANEOUS GLAZING MATERIALS

A. General:  Provide products of material, size, and shape complying with referenced glazing 
standard, requirements of manufacturers of glass and other glazing materials for application 
indicated, and with a proven record of compatibility with surfaces contacted in installation.

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 

minus 5.
D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness 

required by glass manufacturer to maintain glass lites in place for installation indicated.
E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side 

walking).
F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and 

density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance.

G. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly to 
obtain fire-resistance rating.

2.4 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and 
face clearances, edge and surface conditions, and bite complying with written instructions of 
product manufacturer and referenced glazing publications, to comply with system performance 
requirements.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces 
square edges with slight kerfs at junctions with outdoor and indoor faces.

C. Grind smooth and polish exposed glass edges and corners.

PART 3 - EXECUTION
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3.1 EXAMINATION

A. Examine framing glazing, with Installer present, for compliance with the following:
1. Manufacturing and installation tolerances, including those for size, squareness, and offsets 
at corners.
2. Presence and functioning of weep system.
3. Minimum required face or edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  
Remove coatings not firmly bonded to substrates.

3.3 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other 
glazing materials, unless more stringent requirements are indicated, including those in referenced 
glazing publications.

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by Project conditions during installation.

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from 
Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or 
other imperfections that, when installed, could weaken glass and impair performance and 
appearance.

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of 
compatible sealant suitable for heel bead.

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
F. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm) as 

follows:
1. Locate spacers directly opposite each other on both inside and outside faces of glass.  
Install correct size and spacing to preserve required face clearances, unless gaskets and glazing 
tapes are used that have demonstrated ability to maintain required face clearances and to comply 
with system performance requirements.
2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to 
sealant width.  With glazing tape, use thickness slightly less than final compressed thickness of 
tape.

G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in 
glazing channel, as recommended in writing by glass manufacturer and according to 
requirements in referenced glazing publications.

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
I. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket 

on opposite side, provide adequate anchorage so gasket cannot walk out when installation is 
subjected to movement.

J. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by 
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with 
sealant recommended by gasket manufacturer.

3.4 GASKET GLAZING (DRY)

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings 
exactly, with allowance for stretch during installation.

B. Center glass lites in openings on setting blocks and press firmly against soft compression gasket 
by inserting dense compression gaskets formed and installed to lock in place against faces of 
removable stops.  Start gasket applications at corners and work toward centers of openings.  
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Compress gaskets to produce a weathertight seal without developing bending stresses in glass.  
Seal gasket joints with sealant recommended by gasket manufacturer.

C. Install gaskets so they protrude past face of glazing stops.

3.5 CLEANING AND PROTECTION

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers 
to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent 
labels, and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction operations, 
including weld splatter.  If, despite such protection, contaminating substances do come into 
contact with glass, remove substances immediately as recommended by glass manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at 
frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, 
alkaline deposits, or stains; remove as recommended in writing by glass manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from 
natural causes, accidents, and vandalism, during construction period.

E. Wash glass on both exposed surfaces in each area of Project not more than four days before 
date scheduled for inspections that establish date of Substantial Completion.  Wash glass as 
recommended in writing by glass manufacturer.

END OF SECTION 08 8100
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SECTION 09 2216
NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes non-load-bearing steel framing members for partitions, framed soffits, 
furring, suspended ceilings etc.

B. Related Sections include the following:
1. Section 05 5000 - Metal Fabrications
2. Section 06 1000 –Rough Carpentry
3. Section 07 9200 - Joint Sealants
4. Section 09 2900 - Gypsum Board

1.2 REFERENCES

A. ASTM C645 – Non-load bearing steel studs, runners and rigid furring channels.
B. ASTM C754 – Installation of steel framing members to receive screw-attached gypsum wallboard, 

backing board, water-resistant backing board, metal lath and either gypsum or cement plaster.
C. GA 203 – Installation of screw-type steel framing members to receive gypsum board.
D. Metal Framing Manufacturers Association (MFMA) – Guidelines for the use of metal framing.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

1.4 QUALITY ASSURANCE

A. Perform the work in accordance with GA 203, ASTM C754 and MFMA.
B. Maintain one (1) copy of each document on site.

1.5 QUALIFICATIONS

A. Installer:  Company specializing in performance of work of this section with a minimum of three 
(3) years documented experience.

1.6 COORDINATION

A. Necessary coordination of subcontractors to supply and/or erect framing indicated under other 
sections to be the responsibility of the General Contractor.

1.7 DELIVERY AND STORAGE OF MATERIALS

A. Deliver all manufactured materials in the original packages, containers and bundles bearing the 
name of the manufacturer and brand.  Store off the ground under watertight cover and away from 
sweating walls and other damp surfaces until ready for use.  Remove damaged or deteriorated 
materials from the premises.

1.8 SCAFFOLDING

A. Provide all necessary scaffolding and similar items constructed and maintained in strict accord 
with applicable laws and ordinances so as not to interfere with or obstruct the work of other trades 
and be removed as soon as various parts of the work are completed.



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

NON-STRUCTURAL METAL FRAMING    09 2216 - 2

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Acceptable manufacturers listed herein are to provide a standard of quality only.  
1. United States Gypsum Company
2. National Gypsum Company
3. Western Metal

2.2 NON-LOAD-BEARING STEEL FRAMING, GENERAL

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal, unless 

otherwise indicated.
2. Protective Coating:  G60, hot-dip galvanized, unless otherwise indicated.

2.3 SUSPENSION SYSTEM COMPONENTS

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- (14 ga.) diameter 
wire, or double strand of 0.0475-inch- (18 ga.) diameter wire.

B. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch diameter.
C. Flat Hangers:  Steel sheet, 1 x 3/16-inch x length indicated on drawings.
D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 

inch (16 ga.) and minimum 1/2-inch-wide flanges.
1. Depth:  2 inches.

E. Furring Channels (Furring Members):
1. Cold-Rolled Channels:  0.0538-inch (16 ga.) bare-steel thickness, with minimum 1/2-inch- 

wide flanges, 3/4 inch deep.
2. Steel Studs:  ASTM C 645.

a. Minimum Base-Metal Thickness:  0.0312 inch (20 ga.).
b. Depth:  3-5/8 inches (92.1 mm).

3. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch (22.2 mm) deep.
a. Minimum Base Metal Thickness:  0.0312 inch (20 ga.).

2.4 STEEL FRAMING FOR FRAMED ASSEMBLIES

A. Steel Studs and Runners:  ASTM C 645.
1. Depth:  As indicated on drawings.
2. C-shaped, made from G40 hot-dip galvanized coated steel.
3. Minimum Base-Metal Thickness:  20 gauge minimum except stud framed partitions to 

receive ceramic tile finish will have a minimum uncoated thickness of 18 gauge.
4. Stud spacing and gauge shall be based on achieving a maximum deflection of L/240 based 

on a uniform load of 10 psf except where stud framed partitions are to receive ceramic tile 
finish. 

5. Maximum stud spacing shall be 12 inches on center and shall extend to the structure above 
at all partition locations where ceramic tile finish is to be installed,,where wall mounted 
cabinets are to be installed, where wall mounted equipment is to be installed, etc. Maximum 
stud spacing shall be 16 inches on center at all other partition locations.

B. Slip-Type Head Joints:  Where indicated, provide the following:
1. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch-deep flanges 

in thickness not less than indicated for studs and fastened to studs, and outer runner sized 
to friction fit inside runner.

C. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
1. Minimum Base-Metal Thickness:  0.0312 inch. (20 ga.)



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

NON-STRUCTURAL METAL FRAMING    09 2216 - 3

D. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 0.0312 inch (20 ga.)
1. Depth:  7/8 inch.

E. Cold-Rolled Channel Bridging:  0.0538-inch (16 ga,) bare-steel thickness, with minimum 1/2-inch-
wide flanges.
1. Depth:  1-1/2 inches.
2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches, 0.068-inch (14 ga.) thick, galvanized steel.

2.5 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards.
1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, 

and other properties required to fasten steel members to substrates.

PART 3 - EXECUTION

3.1 ERECTION

A. Secure top and bottom runners at 24 inches o.c. or as indicated.  Align to configuration required.
1. The runner tracks accurately aligned and secured to construction as detailed.  Where 

suspended ceilings occur, runner track wire tied to ceiling members at 16 inches o.c., using 
18-gauge tie wire unless otherwise noted.  Use concrete stub nail or powder driven anchors 
to concrete slabs at 24 inches o.c.

B. All walls are to be built in place.  Assembling walls horizontally on the deck or ground is not 
acceptable. All studs are to be cut square and shall bear fully across the entire width of the wall 
track.

C. Install studs vertically at 16 inches o.c. maximum (12 inches o.c. maximum at all locations where 
ceramic tile is to be applied to cementitious.backer board, where cabinets, equipment or other 
wall mounted items are to be installed, etc. and not more than 2 inches from abutting construction, 
each side of openings and at corners.  Secure each stud runner track, both at top and bottom, 
and screw studs to runner tracks on each side to provide secure stud attachment.  Frame all 
corners with a stud approximately 2 inches from each side of internal angle in addition to steel 
stud column.

D. Fit runners under and above openings, secure intermediate studs at spacing of wall studs.
E. Brace stud framing system and make rigid.
F. Coordinate erection of studs with installation of service utilities.  Align stud web openings 

horizontally.
G. Coordinate installation of bucks, anchors, blocking, electrical and mechanical work to be placed 

in or behind stud framing.  Secure strap galvanized iron sheet over minimum of three (3) studs.  
Coordination of this work with various trades and equipment will be required of General 
Contractor.

H. Coordinate erection of stud system with requirements of door and window frame supports or 
attachments.

I. Stud splicing not permissible.
J. Maintain clearance under structural building members to avoid deflection transfer to non-load 

bearing studs.  Provide compressible materials as detailed.  Provide extended leg ceiling runners 
where indicated.

K. Blocking:  Secure wood blocking to studs.  Install blocking for support of plumbing fixtures, toilet 
partitions, wall cabinets, toilet accessories, hardware and door stops and as indicated.

L. Fabricate corners using minimum of three (3) studs and intersections.
M. Provide steel stud columns at all outside corners and around all openings including doors, 

windows and all framed openings, and at discontinuous walls.  These stud columns shall be 
securely anchored to the floor and to the STRUCTURE above.  Metal jambs and metal windows 
may be welded or screwed to the stud columns or as directed by the Architect.
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N. Secure floor anchor clips to concrete floor by Ramset with two (2) anchors in each side of jamb 
clip.  Jamb anchor clips in steel door bucks, welded in each jamb at top approximately 12 inches 
and 27 inches down from the top and 18 inches up from the bottom.  Provide runner track at head 
of buck to receive studs over openings.  Turn runner up 4 inches on each side and wire-tie to stud 
struts.  Place a 3/4 inch cold rolled channel reinforcement inside partition above door opening.  
Saddle-tie this channel to each vertical stud it crosses.  Secure studs to jamb anchors by engaging 
in notches and wire-tying with a double strand of not lighter than 18 gauge tie wire, or if anchors 
are supplied for bolting, bolt into position.

O. Stiffen partitions more than 10 feet long or 9 feet high with bridging channels placed horizontally 
not more than 4'-0" apart vertically, or as indicated.  Fasten permanently to inside of partition.

P. Provide for installation of conduit piping, ducts, electrical panels, etc.  Provide adequate wall depth 
as required to provide fully recessed equipment and reinforce all framework as required.

Q. Provide double studs with appropriate gap between on either side of expansion joints as indicated 
and/or specified to allow for control joint attachment in drywall surfaces.  Provide insulation within 
space at acoustic walls.  Locate as required per GA Publication H-17.

R. Bottom edge or end of all studs shall rest and bear fully on the bed of the floor track prior to any 
screw anchoring.  Spaces or gaps under the studs will not be acceptable.

S. Holes cut or drilled into the floor track bed for the hold-down bolts or other hold-down devices 
shall not be sized more than twice the diameter of the hold-down bolt.  The steel washers installed 
under the hold-down bolt nuts will be sized to provide adequate coverage and shall be subject to 
Architects acceptance.  Any oversized holes shall be patched or repaired as directed by the 
Architect.

T. Maintain clearance under structural members to avoid deflection load transfer to studs.  Provide 
extended leg ceiling runners.

U. Coordinate placement of insulation in stud spaces made inaccessible after stud framing erection.
1. Install thermal and acoustic insulation within the welded steel columns as specified and/or 

indicated in thermal and acoustic walls.

3.2 INSTALLING SUSPENSION SYSTEMS

A. Install suspension system components in sizes and spacings indicated on Drawings, but not 
less than those required by referenced installation standards for assembly types and other 
assembly components indicated.

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:
1. Install hangers’ plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structural or suspension system.
a. Splay hangers only where required to miss obstructions and offset resulting 

horizontal forces by bracing, countersplaying, or other equally effective means.
2. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices.
a. Size supplemental suspension members and hangers to support ceiling loads 

within performance limits established by referenced installation standards.
3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to inserts, 

eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail.

4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail.

5. Do not attach hangers to steel roof deck.
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6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts 
that extend through forms.

7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 
mm in 3.6 m) measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes.

3.3 TOLERANCES

A. Install members to provide a surface plane with maximum variation of 1/8 inch in 10 feet in any 
direction and conform to configurations detailed.

END OF SECTION 09 2216
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SECTION 09 2900

GYPSUM BOARD

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Interior gypsum board.
2. Tile backing panels.
3. Texture finishes.

B. Related Requirements:
1. Section 06 1000 “Rough Carpentry” for wood framing system.
2. Section 07 9200 "Joint Sealers" for acoustical joint sealants installed in gypsum board assemblies.
3. Section 09 2216 "Non-Structural Metal Framing" for non-structural steel framing and suspension 

systems that support gypsum board panels.

1.2 ACTION SUBMITTALS

A. Product Data: For the following:
1. Gypsum board, Type X.
2. Gypsum ceiling board.
3. Cementitious backer units.
4. Moisture-resistant gypsum backing board.
5. Interior trim.
6. Joint treatment materials.
7. Textured finishes.

B. Samples: For the following products:
1. Textured Finishes: Manufacturer's standard size for each textured finish indicated and on same 

backing indicated for Work.

1.3 DELIVERY, STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct 
sunlight, construction traffic, and other potential causes of damage. Stack panels flat and supported on 
risers on a flat platform to prevent sagging.

1.4 FIELD CONDITIONS

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board manufacturer's written 
instructions, whichever are more stringent.

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.

C. Do not install panels that are wet, moisture damaged, and mold damaged.
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1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, 
sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface 
contamination and discoloration.

PART 2 - PRODUCTS

2.1 GYPSUM BOARD, GENERAL

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and that 
correspond with support system indicated.

2.2 INTERIOR GYPSUM BOARD

A. Gypsum Board, Type X: ASTM C1396/C1396M.
1. Thickness: 5/8 inch (15.9 mm).
2. Long Edges: Tapered.

B. Gypsum Ceiling Board: ASTM C1396/C1396M.
1. Thickness: 1/2 inch (12.7 mm).
2. Long Edges: Tapered.
3. Provide moisture resistant gypsum board in “wet” areas including toilet rooms, janitor closets, etc.

C. Moisture-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant core and 
paper surfaces.
1. Core: 5/8 inch, Type X.
2. Long Edges: Tapered.
3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

2.3 TILE BACKING PANELS

A. Cementitious Backer Units: ANSI A118.9 and ASTM C1288 or ASTM C1325, with manufacturer's standard 
edges.
1. Thickness: 1/2 inch unless otherwise noted on the drawings.
2. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274.

2.4 TRIM ACCESSORIES

A. Interior Trim: ASTM C1047.

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized-
steel sheet.

2. Shapes:

a. Cornerbead.
b. Bullnose bead.
c. LC-Bead: J-shaped; exposed long flange receives joint compound.
d. L-Bead: L-shaped; exposed long flange receives joint compound.
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e. U-Bead: J-shaped; exposed short flange does not receive joint compound.
f. Expansion (control) joint.
g. Curved-Edge Cornerbead: With notched or flexible flanges.

2.5 JOINT TREATMENT MATERIALS

A. General: Comply with ASTM C475/C475M.

B. Joint Tape:

1. Interior Gypsum Board: Paper.
2. Tile Backing Panels: As recommended by panel manufacturer.

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible with other 
compounds applied on previous or for successive coats.

1. Prefilling: At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-
type taping compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim flanges, 
use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat: For second coat, use drying-type, all-purpose compound.
4. Finish Coat: For third coat, use drying-type, all-purpose compound.
5. Skim Coat: For final coat of Level 3 finish, use drying-type, all-purpose compound.

D. Joint Compound for Tile Backing Panels:
1. Cementitious Backer Units: As recommended by backer unit manufacturer.

2.6 AUXILIARY MATERIALS

A. Provide auxiliary materials that comply with referenced installation standards and manufacturer's written 
instructions.

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated.
1. For fastening cementitious backer units, use screws of type and size recommended by panel 

manufacturer.

2.7 TEXTURE FINISHES

A. Primer: As recommended by textured finish manufacturer.

B. Non-Aggregate Finish: Premixed, vinyl texture finish for spray application.
1. Texture: Orange peel.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates including welded hollow-metal frames and support framing, with Installer 
present, for compliance with requirements and other conditions affecting performance of the Work.

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION AND FINISHING OF PANELS, GENERAL

A. Comply with ASTM C840.

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end 
joints in central area of each ceiling. Stagger abutting end joints of adjacent panels not less than one 
framing member.

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with not more 
than 1/16 inch (1.5 mm) of open space between panels. Do not force into place.

D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or 
gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut edges 
or ends. Stagger vertical joints on opposite sides of partitions. Do not make joints other than control joints at 
corners of framed openings.

E. Form control and expansion joints with space between edges of adjoining gypsum panels.

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except 
in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage 
may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in area.

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect structural members projecting below underside of floor/roof slabs and 

decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- (6.4- to 
9.5-mm-) wide joints to install sealant.

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments. Provide 
1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim edges with edge trim where 
edges of panels are exposed. Seal joints between edges and abutting structural surfaces with acoustical 
sealant.

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to open 
(unsupported) edges of stud flanges first.

I. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after 
panels have been installed on one side.
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3.3 INSTALLATION OF INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:

1. Wallboard Type: as indicated on the drawings.

B. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible 
and at right angles to framing unless otherwise indicated.

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless otherwise 
indicated or required by fire-resistance-rated assembly, and minimize end joints.

a. Stagger abutting end joints not less than one framing member in alternate courses of panels.

3. Fastening Methods: Apply gypsum panels to supports with steel drill screws.

3.4 INSTALLATION OF TILE BACKING PANELS

A. Cementitious Backer Units: ANSI A108.11, at locations indicated to receive tile.

B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a uniform 
plane across panel surfaces.

3.5 INSTALLATION OF TRIM ACCESSORIES

A. General: For trim with back flanges intended for fasteners, attach to framing with same fasteners used for 
panels. Otherwise, attach trim according to manufacturer's written instructions.

B. Control Joints: Install control joints at locations indicated on Drawings and according to ASTM C840 and in 
specific locations approved by Architect for visual effect.

C. Interior Trim: Install in the following locations:

1. Cornerbead: Use at outside corners unless otherwise indicated.
2. LC-Bead: Use at exposed panel edges.

3.6 FINISHING GYPSUM BOARD

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, 
surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration. Promptly 
remove residual joint compound from adjacent surfaces.

B. Prefill open joints, rounded or beveled edges, and damaged surface areas.

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to 
receive tape.
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D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM C840:

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.
2. Level 3: Typical at all locations.

E. Cementitious Backer Units: Finish according to manufacturer's written instructions.

3.7 INSTALLATION OF TEXTURE FINISHES

A. Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces receiving 
texture finishes. Apply primer to surfaces that are clean, dry, and smooth.

B. Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a uniform 
texture matching approved mockup and free of starved spots or other evidence of thin application or of 
application patterns.

C. Prevent texture finishes from coming into contact with surfaces not indicated to receive texture finish by 
covering them with masking agents, polyethylene film, or other means. If, despite these precautions, texture 
finishes contact these surfaces, immediately remove droppings and overspray to prevent damage according 
to texture-finish manufacturer's written instructions.

3.8 PROTECTION

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall 
surfaces. Repair surfaces stained, marred, or otherwise damaged during drywall application.

B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other 
causes during remainder of the construction period.

C. Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, 
sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface 
contamination and discoloration.

END OF SECTION 09 2900
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SECTION 09 3000
TILING

PART 1 - GENERAL

1.1 SUMMARY

A.  This section includes the following:

1. Glazed porcelain ceramic mosaic wall tile
2. Glazed porcelain half moon wall tile
3. Colorbody porcelain floor tile.
4. Waterproofing membrane

1.2 SUBMITTALS

A. Product Data:  Submit Manufacturer's data for tile and accessory materials, including 
recommended procedures for mixing materials and setting tile.

B. Samples:  Submit samples of each type of ceramic tile required, marked with Manufacturer's 
name and location where tile is to be installed.

1.3 QUALITY ASSURANCE

A. Comply with applicable requirements of ANSI A-108 Series and the TCA "Handbook for 
Ceramic Tile Installation." Tile shall bear the TCA grade seal.

B. Blending:

1. Tile manufacturer to blend tile at the factory.
2. Provide additional blending at the job site as needed to obtain the Architect's approval.

C. Regulatory Requirements:  Provide floor tiles with coefficient of friction in accordance with ADA 
guidelines.

1.4 DELIVERY, STORAGE AND HANDLING

A. Deliver manufactured materials in original, unbroken containers bearing name of Manufacturer, 
brand and grade seals.  Keep materials dry, clean and protected against deterioration.

1.5 MAINTENANCE

A. Extra Materials:  Furnish one (1) square foot of tile for each 100 square feet of each color and 
size of tile and grouting materials used in the Project.  If less than 100 square feet is installed, 
provide a minimum of one square foot of extra stock.  Extra materials shall be furnished in 
original packaging.

PART 2 - PRODUCTS

2.1 TILE MATERIALS 

A. Floor Tile

1. FT-1
a. Basis of Design: Daltile Colorbody porcelain floor tile
b. Collection: Chord
c. Color: Forte Grey
d. Size : 12“ x 24” x 5/16” Thick
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e. Grout: to be determined.
f. Install: Stacked bond
g. Location: Refer to drawings.

B. Wall Tiles:

1. WT-1
a. Basis of Design: Daltile glazed porcelain mosaic tile 
b. Collection: Retro Rounds Collection, 1x1 mosaic solids
c. Color: Smoky Gray RR12, glossy
d. Thickness: 3/16” Thick
e. Grout: to be determined.
f. Install: 12 inch by 12 inch Mesh mounted.
g. Location: Refer to drawings and elevations.

2. WT-2
a. Basis of Design: Daltile Glazed Porcelain Ceramic tile.
b. Collection: Stencil Half Moon 
c. Color: Indigo SC38, glossy
d. Size: 4”H X 12”W X 7/16” Thick
e. Grout: to be determined.
f. Install: Stacked bond

Location: Refer to drawings and elevations.

C. Accessories:

1. Underlayment:  Portland cement-latex concrete floor filler for leveling concrete floor as 
recommended by Tile and Carpet Manufacturer.

2.2 INSTALLATION MATERIALS

A. Mortar for Thin Set Installation:  

1. Kerabond/Keralastic as manufactured by MAPEI Corporation or MasterBlend as 
manufactured by Custom Building Products.  Dry-Set mortar conforming with ANSI A118.1 
with liquid flexible additive to produce a polymer modified mortar conforming to ANSI 
A118.4. 

B. Grout:  

1. Latex grout:   Conforming to ANSI 118.6 and the TCA Handbook, by an approved 
Manufacturer.  Grout shall be sealed as recommended by manufacturer.
a. Provide sanded grout for joint widths 1/8 inch to 1/2 inch and unsanded grout for 

joints less than 1/8 inch but at least 1/16 inch.
2. Colors shall be as selected by Architect from Manufacturer's standard colors.

2.3 ACCESSORIES

A. Expansion/Control Joint Backing Material:  Provide closed cell polyethylene foam weighing not 
less than 2.7 lbs. per cubic feet, and in dimension approximately 20 percent thicker than width 
of the expansion joint in which used.

B. Expansion/Control Joint Sealant:  Provide in colors selected by the Architect, complying with 
requirements of Section 07 9200.

1. At joints between floors and walls, and at perimeter of metal door frames, provide one-
part low modulus moisture cure silicone rubber sealant conforming to FS TT-S-001543A, 
Class A, FS TT-S-00230C, Type II, Class A and ASTM C 920, Type S, Grade NS, Class 
25, Use NT, M, G, A, and O.
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2. At joints in traffic areas, and at perimeter joints, provide two-part polyurethane material 
conforming to ASTM C920, Type M, Grade P, Class 25, Use T, with Shore A hardness of 
35 - 45.

C. Waterproof Membrane:  Provide one of the following to be used at showers as recommended 
by manufacturer:

1. Custom 9240 liquid-applied waterproofing and anti-fracture membrane with reinforcing 
fabric as manufactured by Custom Building Products.

2. Laticrete 9235 fluid applied membrane with fabric reinforcement as manufactured by 
Laticrete International.

3. Mapelastic 315 two-component synthetic polymer anti-fracture and waterproofing 
membrane and as manufactured by Mapei Corporation, meeting ANSI A118.10, trowel-
applied.

2.4 MISCELLANEOUS MATERIALS

A. Sand:  Conforming to ASTM C-144.

B. Water:  Clear, fresh, potable without injurious amounts of oils, acid, alkali, salts or organic 
matter.

C. Bond coat:  Dry set mortar in conformance with ANSI A118.1.

D. Grouts:  

1. Manufacturers:
a. Mapei: www.mapei.com
b. ARDEX Engineered Cements: www.ardexamericas.com
c. Substitutions:  See Section 01 6000 – Product Requirements

2. Polymer Modified Grout: ANSI A118.7 polymer modified cement grout.
a. Applications:  Use this type of grout where indicated and where no other type of 

grout is indicated.
b. Use sanded grout for joints 1/8 inch wide and larger; use unsanded grout joints less 

than 1/8 inch wide.
c. Color(s):  As selected by Architect from manufacturer’s full line.

3. Latex Portland cement with latex additive, color as selected.  ANSI A118.6.

E. Sealer:  Provide sealer as recommended by ceramic tile manufacturer for all grouted joints in 
floors and walls to provide a hard non-chalking surface.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine subsurfaces to receive Work and report detrimental conditions in writing.  
Commencement of Work will be construed as acceptance of subsurfaces.

B. Coordinate with other Work which affects, connects with or is concealed by this Work.   Before 
proceeding, make certain required inspections have been made.

C. Where tile units will be thin-set directly to the substrate, do not commence installation of the tile 
units until substrata are within the following tolerances:

1. Horizontal surfaces:  Level within 1/8 inch in ten feet in all directions;
2. Vertical surfaces:  Level within 1/8 inch in eight feet in all directions.
3. Deflection:

a. Above Grade Horizontal Surfaces:  Less than 1/360 of the span.  

http://www.mapei.com/
http://www.ardexamericas.com/
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b. Vertical Surfaces: Verify that design of the wall or partition will not permit deflection 
exceeding 1/360 of the span for point and uniform loading.  Space wood or metal 
studs not less than 16 inches on centers.

D. Conditions of Surfaces to Receive Tile:

1. Verify that surfaces to receive tile are firm, dry clean, and free from oily or waxy films and 
curing compounds.

2. Verify that grounds, anchors, plugs, recess frames, bucks, electrical work, mechanical 
work, and similar items in or behind the tile have been installed before proceeding with 
installation of tile.

3. Scarify hard steel trowel finish concrete surfaces.
4. Completely remove curing compounds on concrete surfaces by scarification or cleaning 

methods acceptable to tile setting materials manufacturer.

3.2 PREPARATION

A. Lay out Work so that no tile of less than half size occurs.   

1. For heights stated in feet and inches, maintain full courses to produce nearest attainable 
heights without cutting tile.

2. Align joints in wall tile vertically and horizontally except where other patterns are shown 
or specified.   Align joints in walls to conform to patterns selected.  

3. Align joints in floor tile at right angles to each other and straight with walls and conform to 
patterns selected or indicated.

B. Obtain exact locations of expansion joints and accessories before installing tile.

C. Locate accessories in tile walls as indicated on Drawings or as directed by Architect.   Where 
the size of accessory does not line up with the jointing pattern of adjacent tile, the cutting of tile 
and arrangement of joints around the accessories shall be as directed by Architect.

3.3 INSTALLATION

A. Cementitious Tile Backer Units:  Install cementitious tile backer units at wet area walls where 
ceramic tile is to be installed as indicated on Drawings in accordance with Manufacturer's 
directions.

1. Apply with un-cut long edge at bottom of work, and space 1/4 inch above fixture lips. Seal 
ends, cut edges, and penetrations of each piece with water-resistant compound before 
installation.

2. Space units with gap of 1/8 to 3/16 inch wide (or as recommended by the manufacturer), 
fill solid with mortar, and cover with the fiberglass tape embedded in a skim coat of 
mortar.

B. Tile –General:

1. Install tile in accordance with ANSI Specifications A108.1 through A118.1 and 
Manufacturer's recommendations.  Masonry walls to receive tile shall have a leveling coat 
of mortar applied prior to installation of tile.

2. Cut and drill neatly as required without marring tile.   Rub smooth necessary cuts with a 
fine stone.  Set cut edge against fixture, cabinet or other tile with joint at least 1/16-inch 
wide.

C. Waterproof Membrane (Adhesive):  Utilize where membrane is required beneath tile.  
Waterproof coves at wet areas in accordance with Manufacturer's recommendations to a 
minimum height of 8 inches above floor.  Allow adhesive type waterproof membrane to cure 
before applying bonding materials.

D. Select appropriate TCA method.  Following is a modified listing of TCA methods for common 
wall (W) and floor (F) installations.  This list is not intended to be inclusive of all installation 
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methods.  Installation methods for specialty items, such as bathtubs, showers, countertops, 
steamrooms etc. are not included here and can be found in the current TCA handbook. It is 
important to consult the current TCA handbook for specific information about all recommended 
substrates and applications.  The following is based on the 2001 TCA Handbook.

E. Expansion and Control Joint Sealant:   

1. Workmanship for caulking and sealants shall conform to requirements of Section 07 
9200.

2. Provide expansion/control joints where indicated on Drawings, and:
a. Interior:  24'-0" to 36'-0" in each direction.
b. Exterior:  12'-0" to 16'-0" in each direction.

3. Joints between tile and door frames and other metal accessories, tile and ceiling, wall tile 
and wall tile at inside corners and wall tile and floor tile shall be sealed with silicone 
rubber sealant.

4. Provide expansion joints at tile columns, curbs and pipes and fill with sealant.  At building 
structural joints extend expansion joints through the tile.  Seal with sealant.   In no case 
shall tile be carried over expansion joints without a joint in the tile.

3.4 CURING

A. Damp cure all tile installations, including Portland cement grouts, for 72 hours minimum.

1. Cover with clean non-staining 40-pound Kraft paper.
2. Do not use polyethylene sheets directly over tile on horizontal surfaces.
3. Keep all traffic off newly installed floors for at least 72 hours.  Protection may be 

necessary.

3.5 TOLERANCES

A. Tile:  Do not exceed the following deviations from level and plumb, and from elevations, 
locations, slopes, and alignments shown:

1. Horizontal surfaces:  1/8 inch in 10’-0” in all directions.
2. Vertical surfaces:  1/8 inch in 8’-0” in all directions.
3. Lippage:  1/8 inch maximum.
4. Maximum Variation of Joint Width:  1/16 inch.

3.6 CLEANING

A. Wipe surfaces clean after grouting, remove traces of mortar and grout. Do not use acid solution 
for cleaning glazed tile.

B. During the course of the Work and on completion, remove and dispose of excess materials, 
equipment, and debris away from premises.  Leave Work in clean condition.

3.7 PROTECTION

A. Close spaces to traffic or other Work until tile is firmly set.   Protect from damage until 
acceptance.   Repair damaged Work at no additional cost to Owner.

B. Prohibit foot and wheel traffic from using newly tiled floors for at least 7 days.  Place large, flat 
boards in walkways and wheelways where use of newly tiled floor is unavoidable.

END OF SECTION 09 3000
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SECTION 09 5113
ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes acoustical panels (ceiling clouds) and exposed suspension systems for interior 
ceilings.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project Site.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color and texture specified, 6 inches (150 mm) in 
size.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are shown 
and coordinated with each other, using input from installers of the items involved:

1. Ceiling framework and suspension-system members.
2. Structural members to which suspension systems will be attached.
3. Method of attaching hangers to building structure.

a. Furnish layouts for anchors, clips, and other ceiling attachment devices whose 
installation is specified in other Sections.

4. Carrying channels or other supplemental support for hanger-wire attachment where conditions 
do not permit installation of support system at required spacing.

5. Size and location of initial access modules for acoustical panels.
6. Minimum Drawing Scale: 1/4 inch = 1 foot.
7. Coordinate ceiling cloud locations with fire sprinkler layout.

B. Qualification Data: For testing agency.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For finishes to include in maintenance manuals.
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1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents.

1. Acoustical Panels: Full-size panels equal to 2 percent of quantity installed.
2. Suspension-System Components: Quantity of each exposed component equal to 2 percent of 

quantity installed.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical panels, framework, suspension-system components, and accessories to Project site 
and store them in a fully enclosed, conditioned space where they will be protected against damage 
from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other 
causes.

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture 
content.

1.8 FIELD CONDITIONS

A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, work above ceilings is complete, and ambient 
temperature and humidity conditions are maintained at the levels indicated for Project when occupied 
for its intended use.

B. Contractor shall coordinate layout of the work of other trades in order to avoid conflict with the 
acoustical panel system.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain each type of acoustical ceiling panel and its supporting suspension system 
from single source from single manufacturer.

2.2 ACOUSTICAL PANEL SYSTEM

A. Basis of Design:  SoundScapes as manufactured by Armstrong
1. Provide manufacturer’s standard acoustical panels in shapes, colors, and sizes as indicated on 

the drawings. Provide framework, and suspension components as required for a complete 
system

2. Material: 7/8" thick fiberglass with scrim on face and sides. Surface Finish: scrim with factory-
applied paint on face and sides. Back of panel is unfinished with embedded metal ASTM E1264.
a. Classification Type XII, Form 2, Pattern E

B. Suspension System: Pre-assembled with metal extrusions in the back of the panels. Provide standard 
accessory kits to facilitate complete installation from the roof structure above.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel 
system attaches or abuts, with Installer present, for compliance with requirements specified in this and 
other Sections that affect ceiling installation and anchorage and with requirements for installation 
tolerances and other conditions affecting performance of acoustical panel ceilings.

B. Examine acoustical panel system before installation. Reject acoustical panels that are wet, moisture 
damaged, or mold damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panel system to comply with layout shown 
on reflected ceiling plans.

3.3 INSTALLATION

A. Install acoustical panel ceilings according to manufacturer's written instructions.

B. Suspend ceiling hangers from building's structural members and as follows:

1. Install hangers plumb and free from contact with objects that are not part of supporting structure 
or of ceiling suspension system.

2. Do not attach hangers to steel roof deck. Attach hangers to structural members.
3. Size supplemental suspension members and hangers to support ceiling loads within 

performance limits established by referenced standards.

3.4 ERECTION TOLERANCES

A. Suspended Ceiling System: Install framework level to a tolerance recommended by the manufacturer.

3.5 CLEANING

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension-
system members. Comply with manufacturer's written instructions for cleaning and touchup of minor 
finish damage.

B. Remove and replace ceiling components that cannot be successfully cleaned and repaired to 
permanently eliminate evidence of damage.

END OF SECTION 09 5113
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SECTION 09 5123

ACOUSTICAL TILE CEILINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Acoustical tiles for interior ceilings.
2. Exposed Tee suspension systems.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color and texture specified, 6 inches (150 mm) in size.

C. Samples for Verification: For each component indicated and for each exposed finish required, prepared on Samples of 
sizes indicated below:

1. Acoustical Tiles: Set of full-size Samples of each type, color, pattern, and texture.
2. Exposed Moldings and Trim: Set of 6 inch long Samples of each type and color.
3. Seismic Clips: Full size.

D. Delegated-Design Submittal: For seismic restraints for ceiling systems.

1. Include design calculations for seismic restraints including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved:

1. Ceiling suspension-system members.
2. Structural members to which suspension systems will be attached.
3. Method of attaching hangers to building structure.

4. Carrying channels or other supplemental support for hanger-wire attachment where conditions do not permit 
installation of hanger wires at required spacing.

5. Size and location of initial access modules for acoustical tile.
6. Items penetrating finished ceiling and ceiling-mounted items including but not limited to the following:

a. Lighting fixtures.
b. Diffusers.
c. Grilles.
d. Sprinklers.
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e. Perimeter moldings.

7. Show operation of hinged and sliding components adjacent to acoustical tiles.
8. Minimum Drawing Scale: 1/4 inch = 1 foot.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data: For finishes to include in maintenance manuals.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.

1. Acoustical Ceiling Units: Full-size tiles equal to 2 percent of quantity installed.
2. Suspension-System Components: Quantity of each concealed grid and exposed component equal to 2 

percent of quantity installed.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical tiles, suspension-system components, and accessories to Project site and store them in a fully 
enclosed, conditioned space where they will be protected against damage from moisture, humidity, temperature 
extremes, direct sunlight, surface contamination, and other causes.

B. Before installing acoustical tiles, permit them to reach room temperature and a stabilized moisture content.

1.7 FIELD CONDITIONS

A. Environmental Limitations: Do not install acoustical tile ceilings until spaces are enclosed and weathertight, wet-work 
in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are 
maintained at the levels indicated for Project when occupied for its intended use.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations:

1. Suspended Acoustical Tile Ceilings: Obtain each type of acoustical ceiling tile and its suspension system from 
single source from single manufacturer.
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2.2 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency. Identify products with 
appropriate markings of applicable testing agency.

1. Flame-Spread Index: Class A according to ASTM E1264.
2. Smoke-Developed Index: 50 or less.

2.3 ACOUSTICAL TILES  

A. Acoustical Tile Standard: Provide manufacturer's standard tiles of configuration indicated that comply with 
ASTM E1264 classifications as designated by type, form, pattern, acoustical rating, and light reflectance unless 
otherwise indicated.  Basis of Design: Armstrong Calla 15/16” Square Tegular.

B. Classification: Provide tiles as follows:
1. Pattern: E1 (lightly textured).

C. Color: White.

D. Light Reflectance (LR): Not less than .85.

E. Ceiling Attenuation Class (CAC): Not less than 35.

F. Noise Reduction Coefficient (NRC): Not less than 0.85.

G. Edge/Joint Detail: Square tegular.

H. Thickness: 15/16 inch.

I. Modular Size: 24 inches by 24 inches.

J. Antimicrobial Treatment: Manufacturer's standard broad spectrum, antimicrobial formulation that inhibits fungus, mold, 
mildew, and gram-positive and gram-negative bacteria and showing no mold, mildew, or bacterial growth when tested 
according to ASTM D3273, ASTM D3274, or ASTM G21 and evaluated according to ASTM D3274 or ASTM G21.

2.4 METAL SUSPENSION SYSTEM 

A. Metal Suspension-System Standard: Provide manufacturer's standard, metal suspension system and accessories of 
type, structural classification, and finish indicated that complies with applicable requirements in ASTM C635/C635M. 
Basis of Design: Armstrong 15/16” Prelude XL.

2.5 ACCESSORIES

A. Attachment Devices: Size for five times the design load indicated in ASTM C635/C635M, unless otherwise indicated. 
Comply with seismic design requirements.

B. Wire Hangers, Braces, and Ties: Provide wires as follows:

1. Zinc-Coated, Carbon-Steel Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper.
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2. Size: Wire diameter sufficient for its stress at three times hanger design load but not less than 0.135-inch 
diameter wire.

C. Seismic Stabilizer Bars: Manufacturer's standard perimeter stabilizers designed to accommodate seismic forces.

D. Seismic Struts: Manufacturer's standard compression struts designed to accommodate lateral forces.

E. Seismic Clips: Manufacturer's standard seismic clips designed to secure acoustical tiles in-place during a seismic 
event.

2.6 METAL EDGE MOLDINGS AND TRIM 

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not indicated, manufacturer's 
standard moldings for edges and penetrations complying with seismic design requirements; formed from sheet metal 
of same material, finish, and color as that used for of suspension-system runners.

1. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit penetration 
exactly.

2. Finish: Painted white.
3. Baked-Enamel or Powder-Coat Finish: Minimum dry film thickness of 1.5 mils (0.04 mm). Comply with 

ASTM C635/C635M and coating manufacturer's written instructions for cleaning, conversion coating, and 
applying and baking finish.

2.7 ACOUSTICAL SEALANT

A. Acoustical Sealant: As specified in Section 07 9200 "Joint Sealants."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing and substrates to which acoustical tile ceilings 
attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect 
ceiling installation and anchorage and for compliance with requirements for installation tolerances and other conditions 
affecting performance of the Work.

B. Examine acoustical tiles before installation. Reject acoustical tiles that are wet, moisture damaged, or mold damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at opposite edges of each 
ceiling. Avoid using less-than-half-width tiles at borders unless otherwise indicated and comply with layout shown on 
reflected ceiling plans.
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B. Layout openings for penetrations centered on the penetrating items.

3.3 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS

A. Install suspended acoustical tile ceilings according to ASTM C636/C636M, seismic design requirements, and 
manufacturer's written instructions.

B. Suspend ceiling hangers from building's structural members and as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not 
part of supporting structure or of ceiling suspension system.

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, counter-
splaying, or other equally effective means.

3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere 
with location of hangers at spacings required to support standard suspension-system members, install 
supplemental suspension members and hangers in form of trapezes or equivalent devices.

4. Secure wire hangers to ceiling suspension members and to supports above with a minimum of three tight 
turns. Connect hangers directly to structure or to inserts, eye screws, or other devices that are secure and 
appropriate for substrate and that will not deteriorate or otherwise fail due to age, corrosion, or elevated 
temperatures.

5. When steel framing does not permit installation of hanger wires at spacing required, install carrying channels 
or other supplemental support for attachment of hanger wires.

6. Do not attach hangers to steel roof deck. Attach hangers to structural members.
7. Space hangers not more than 48 inches (1200 mm) o.c. along each member supported directly from hangers 

unless otherwise indicated; provide hangers not more than 8 inches (200 mm) from ends of each member.
8. Size supplemental suspension members and hangers to support ceiling loads within performance limits 

established by referenced standards.

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns. Suspend 
bracing from building's structural members as required for hangers without attaching to permanent metal forms, steel 
deck, or steel deck tabs. Fasten bracing wires into concrete with cast-in-place or post-installed anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal 
edges of acoustical tiles.

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings before they are 
installed.

2. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c. and not more than 3 
inches (75 mm) from ends. Miter corners accurately and connect securely.

3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

E. Install suspension-system runners so they are square and securely interlocked with one another. Remove and replace 
dented, bent, or kinked members.

F. Arrange directionally patterned acoustical tiles as follows:

1. As indicated on reflected ceiling plans.

G. Install acoustical tiles in coordination with suspension system and exposed moldings and trim. 
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1. Scribe and cut tiles for accurate fit at borders and around penetrations through ceiling.

3.4 ERECTION TOLERANCES

A. Suspended Ceilings: Install main and cross runners level to a tolerance of 1/8 inch in 12 feet, non-cumulative.

B. Moldings and Trim: Install moldings and trim to substrate and level with ceiling suspension system to a tolerance of 1/8 
inch in 12 feet, non-cumulative.

3.5 ADJUSTING

A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings. Comply with manufacturer's 
written instructions for cleaning and touchup of minor finish damage.

B. Remove and replace tiles and other ceiling components that cannot be successfully cleaned and repaired to 
permanently eliminate evidence of damage.

END OF SECTION 09 5123 
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SECTION 09 6513

RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Rubber wall base.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For each exposed product and for each color and texture specified, not more than 6 inches long.

C. Samples for Verification: For each type of product indicated and for each color, texture, and pattern required 
in manufacturer's standard-size Samples, but not more than 6 inches (300 mm) long.

D. Product Schedule: For resilient base and accessory products. Use same designations indicated on 
Drawings.

1.3 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same product run, that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.

1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each type, color, 
pattern, and size of resilient product installed.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient 
temperatures maintained within range recommended by manufacturer, but not less than 50 deg F (10 
deg C) or more than 90 deg F (32 deg C).

1.5 FIELD CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F or 
more than 95 deg F, in spaces to receive resilient products during the following periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.
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B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.

C. Install resilient products after other finishing operations, including painting, have been completed.

PART 2 - PRODUCTS

2.1 RUBBER BASE 

A. Product Standard: Type TS, Group 1, rubber 

1. Group: I (solid, homogeneous).
2. Style:

a. Style B, Cove.

B. Thickness: manufacturer’s standard thickness.

C. Height: 4 inches unless otherwise noted on the drawings.

D. Lengths: Coils in manufacturer's standard length.

E. Outside Corners: Job formed.

F. Inside Corners: Job formed.

G. Color: as indicated on the drawings.

2.2 INSTALLATION MATERIALS

A. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient products and 
substrate conditions indicated.

B. Metal Edge Strips: Basis of Design: Schluter Systems as indicated on the drawings or of width and height 
required to protect exposed edges of flooring, and in maximum available lengths to minimize running joints.

C. Floor Polish: Provide protective, liquid floor-polish products recommended by resilient stair-tread 
manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content 
and other conditions affecting performance of the Work.
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1. Verify that finishes of substrates comply with tolerances and other requirements specified in other 
Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that 
might interfere with adhesion of resilient products.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

1. Installation of resilient products indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.

B. Fill cracks, holes, and depressions in substrates with patching compound; remove bumps and ridges to 
produce a uniform and smooth substrate.

C. Do not install resilient products until materials are the same temperature as space where they are to be 
installed.

1. At least 48 hours in advance of installation, move resilient products and installation materials into 
spaces where they will be installed.

D. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient products.

3.3 RESILIENT BASE INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient base.

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent 
fixtures in rooms and areas where base is required.

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of adjacent pieces 
aligned.

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact 
with horizontal and vertical substrates.

E. Do not stretch resilient base during installation.

F. Preformed Corners: Install preformed corners before installing straight pieces.

G. Job-Formed Corners:

1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns not less 
than 3 inches in length.

a. Form without producing discoloration (whitening) at bends.

2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns not less than 
3 inches in length.

a. Miter or cope corners to minimize open joints.
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3.4 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.

B. Perform the following operations immediately after completing resilient-product installation:

1. Remove adhesive and other blemishes from surfaces.
2. Sweep and vacuum horizontal surfaces thoroughly.
3. Damp-mop horizontal surfaces to remove marks and soil.

C. Protect resilient products from mars, marks, indentations, and other damage from construction operations 
and placement of equipment and fixtures during remainder of construction period.

D. Cover resilient products subject to wear and foot traffic until Substantial Completion.

END OF SECTION 09 6513
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SECTION 09 6723 
RESINOUS FLOOR COATING

PART 1 GENERAL

1.1 SUMMARY

A. Section includes: Provide a complete self-leveling Urethane cement floor system for interior 
concrete surfaces that meet the requirements for specific use indicated in the contract 
documents. Include all applicable substrate testing, surface preparation, and detail work. 

1.2 RELATED SECTIONS

A. Section 03 3000 – Cast-In-Place Concrete

1.3 SYSTEM DESCRIPTION

A. The scope of work shall entail substrate preparation, the provision and application of a self-
leveling, seamless urethane cement with aggregate broadcast with topcoat.    

B. The overall system will feature the desired color and nominal thickness between 3/16˝ and 5/16˝, 
as specified by the owner. The specified system will be applied to the prepared area(s) as 
indicted in the plans and per the manufacturer’s recommendations. 

C. Cove base (as required) should be installed as indicated on the plans and per the manufacturer’s 
recommendations, unless otherwise noted.

1.4 SUBMITTALS

A. Product Data:  Submit latest version of manufacturer’s product and system data, including 
physical properties, color charts, representing manufacturer’s full range of colors, textures and 
thicknesses.

B. Manufacturer’s Safety Data Sheets (SDS) for each product that 
C. Selection Samples: For the proposed system, provide two sets of samples of a minimum 3˝x3˝, 

representing the color, texture, thickness and general appearance of the system subject to normal 
tolerances.

1.5 QUALITY ASSURANCE
 

A. All materials used in the resinous floor system shall be manufactured and provided by a single 
manufacturer to ensure compatibility and proper bonding. 

B. Use adequate numbers of skilled workmen thoroughly trained and experienced in the necessary 
crafts and completely familiar with the specified requirements and methods needed for proper 
performance of the work of this section.

C. Applicator shall have a minimum of 3 years’ experience installing resinous flooring coatings 
similar to that which is required for this project and who is acceptable to the manufacturer. 
1. Applicator shall designate a single individual as project foreman who shall be on site at all 

times during installation.
2. Applicator must show and have QCA Qualified Contractor/Applicator paperwork from the 

manufacturer of the coating system, as required to obtain a long-term jobsite specific 
warranty.

D. Convene a pre-application meeting before the start of application of coating system. Require 
attendance of parties directly affecting work of this section, including: Architect, contractor, 
applicator, and authorized representative of the coating system manufacturer and interfacing 
trades. Review the following:
1. Drawings and specifications affecting work of this section.
2. Protection of adjacent surfaces.
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3. Surface preparation and substrate conditions.
4. Application.
5. Field quality control.
6. Protection of coating system.
7. Repair of coating system.
8. Coordination with other work.

E. No requests for substitutions shall be considered that would alter the general type of the specified 
system.

1.6 DELIVERY, STORAGE & HANDLING

A. Delivery:  Materials shall be delivered to the job site in sealed, undamaged containers. Each 
container shall be clearly marked with manufacturer’s label showing type of material, color, and 
lot number.

B. Storage:  
1. Store all materials in a clean, dry place. 
2. Materials should be stored between 60-75°F. Do not store in direct sunlight or high heat.
3. Do not allow any material to freeze. 
4. Safety Data Sheets (SDS) for all products and materials shall be kept on site.

C. Handling:  Handle products carefully to avoid damage to the containers. Read all labels, 
production specification sheets, system specification sheets and Safety Data Sheets (SDS) prior 
to use.

1.7 ENVIRONMENTAL CONDITIONS

A. Site Requirements
1. Maintain environmental conditions (temperature, humidity, and ventilation) within the limits 

recommended by the manufacturer. 
2. Concrete shall be tested for moisture in accordance with ASTM F1869, before applying 

seamless coating. Water vapor transmission upwards through on-grade concrete slabs may 
result in loosening of resinous floors or improper curing of resinous flooring materials. If 
moisture emissions exceed 15 pounds per 1,000 square feet contact the manufacturer 
before application.

3. Concrete must be at least 3500 psi. 
4. Concrete must be cured for a minimum of 14 days before coating is applied.
5. Schedule coating work to avoid excessive dust and airborne contaminates. Protect work 

areas from excessive dust and airborne contaminates during coating application.
6. Before any work is started, the applicator shall examine all surfaces for any deficiencies. 

Should any deficiencies exist, the architect, owner or general contractor shall be notified in 
writing and any corrections necessary shall be made.

7. The applicator shall provide sufficient lighting during the prep and installation of the system, 
equivalent to the final lighting.  

B. Requirements for new concrete that will be coated with urethane cement.
1. All concrete shall be moisture cured for at least 7 days and have fully cured for a minimum of 

14 days, in accordance with ACI-308 prior to the application of the system and pending 
moisture testing.

2. Concrete should have a flat rubbed finish, float or light steel trowel finish. Hard steel trowel 
finishes are not required or advisable. 

3. Sealers and or curing agents are not to be used.
4. All concrete surfaces that are on grade shall, should be constructed with a vapor barrier to 

protect against the effects of vapor transmission and the concerns with delamination of the 
system.  

PART 2 PRODUCTS
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2.1 FLOORING

A. Basis of Design: Westcoat Temper-Crete SLB System, self-leveling urethane cement flooring 
system.

1. System Materials:
a. Resin & Hardener: EC-24 Temper-Crete Urethane
b. Cement: TC-24 Temper-Crete SL Cement
d. Broadcasted Aggregate: TC-65 Quartz Sand
e. Topcoat: EC-102 Polyaspartic Topcoat

2. Optional Materials:
a. Broadcast Aggregates: #30 silica sand can be used in lieu of TC-65 Quartz Sand.
b. Topcoats: EC-50 Novolac, EC-34 Epoxy Topcoat and EC-32 High Build Clear Epoxy 

Topcoat can be used in lieu of EC-102 Polyaspartic Topcoat. For maximum thermal 
shock resistance, Temper-Crete Topcoat (EC-24, TC-74) can be used in lieu of EC-
102.  

2.2 MANUFACTURERS

A. Approved manufacturer: Westcoat Specialty Coatings; 4007 Lockridge Street, San Diego, CA 
92102. Telephone 800-250-4519. Fax 619-262-8606. Website: www.westcoat.com.

2.3 PRODUCT REQUIREMENTS

A. Temper-Crete System
1. Adhesion to Concrete: ASTM D4541, concrete fails.
2. Compressive Strength: ASTM C-579, 6,191 psi.
3. Tensile Strength: ASTM C-307, 1,000 psi.
4. Flexural Strength: ASTM C-580, 2,132 psi.
5. Impact Resistance: ASTM D-2794, >160 in/lbs.
6. Hardness: ASTM D-2240, Shore D, 78.
7. Flammability: ASTM E-648, Class I.
8. Water Absorption: ASTM C-413, <0.1%.
9. VOC Content: ASTM D-2369, Method E, 12 g/l.
10. Abrasion Resistance: ASTM D-4060, 0.07 gm loss.
11. Resistance to Fungi Growth: ASTM G21, Rated 0 (no growth).
12. Resistance to Mold Growth: ASTM D-3273, Rated 10 (highest resistance).
13. Service Temperature: -40°F (min) – 250°F (max). (With Temper-Crete Topcoat)
14. Softening Point: 266°F. (With Temper-Crete Topcoat)

PART 3 EXECUTION

3.1 EXAMINATION

A. Verification of Conditions.
1. Inspect all surfaces to receive urethane cement flooring. Verify that surfaces are dry, clean, 

and free of contaminates that would prevent Temper-Crete from properly adhering to the 
surface and that the substrate is satisfactory for installation and complies with requirements 
specified.

2. Conduct calcium chloride testing according to ASTM F1869.
3. Conduct surface profile inspection according to ICRI Technical Guideline No.03732.
4. Before starting work report in writing to the authority having jurisdiction any unsatisfactory 

conditions.

http://www.westcoat.com/
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3.2 PREPARATION

A. General
1.     All concrete substrates shall be clean, dry and free of grease, paint, oil, dust, curing agents 

or any foreign material that will prevent proper adhesion. Any laitance or weak layers of 
concrete shall be removed prior to application.   

2. Moisture Testing: All concrete should be tested for moisture before applying a seamless 
coating. 
a. Perform relative humidity test in accordance with ASTM F2170. If relative humidity (RH) 
exceeds 90%, contact the manufacturer before application.
b. Perform moisture vapor emission rate measurement in accordance with ASTM F1869. If 
vapor drive exceeds 15 lbs/1,000 sq. ft./24 hrs., contact the manufacturer before application.  

3.     Mechanical Surface Preparation 
        a. Prepare surfaces using methods recommended by the manufacturer for achieving the 

best result for the substrate under the project conditions.
b. Create a surface profile of CSP 3-5 as described by the International Concrete Repair 

Institute (IRCI).
. c. Anchor grooves/keyways should be cut six inches from all free edges, walls,

perimeters, drains and both sides of joints. 
d. Cracks, spawls and other imperfections in the substrate should be treated per

manufactures recommendations.
e. Joints: Moving expansion joints should be honored and treated per

manufactures recommendations.
f. Clean Surfaces thoroughly prior to installation.

3.3 APPLICATION

A. Install coatings in accordance with the most up-to-date manufacturer’s instructions.
B. Mix multi-component materials in accordance with manufacturer’s instructions.
C. Use application equipment, tools, and techniques in accordance with manufacturer’s instructions.
D. Uniformly apply coatings at spread rates and in number of coats to achieve specified mil 

thickness recommended by the manufacturer.
1. Install integral cove base where indicated on the contract drawings and according to 

manufacturer’s instructions.
2. All terminations, transitions and details such as: drains, walls and doorways shall be treated 

per the manufacturer’s recommendations. 
E. Adhere to all limitations, instructions, and cautions for resinous coatings as stated in the 

manufacturer’s published literature.

3.5 FIELD QUALITY CONTROL

A. Verify coatings and other materials are as specified.
B. Verify coverage rates of the system as work progresses. Areas found not to meet the required 

thickness shall receive additional material until specified thickness is attained.
C. Manufacturer’s representative shall provide technical assistance and guidance for surface 

preparation and application of coating systems.

3.6 PROTECTION AND CLEAN-UP

A. Light foot traffic should be permitted after 18 hours. Heavy traffic and exposure to moisture and 
chemicals should be permitted after 72 hours. . 

B. Protect finished surfaces of coating system from damage during construction.
C. Touch-up, repair or replace damaged flooring system after substantial completion.
D. Clean area and remove all debris upon completion of work. Dispose of empty containers properly 

according to current Local, State and Federal regulations. 
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3.7 MAINTENANCE

A. Contractor shall provide to owner, maintenance and cleaning instructions for the floor system 
upon completion of work. Owner is required to clean and maintain the surfaces to maintain 
manufacturer’s warranty.

END OF SECTION 09 6723
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SECTION 09 7733 

FRP WALL PANELS

PART 1 GENERAL

1.1 SUBMITTALS

A. Product Data: Manufacturer's Specifications and installation instructions for each material 
and accessory.

B. Submit Manufacturer's full range of color and pattern samples of wall panels and trim pieces 
for Architect's selection. Submit two samples of selected products.

C. Submit cleaning and maintenance instructions in accordance with Section 01 70 00.

1.2 DELIVERY, STORAGE AND HANDLING

A. Deliver materials clearly labeled to identify Manufacturer, brand name, quality or grade and 
fire hazard classification.

B. Store horizontally in original undamaged packages.

1.3 PROJECT/SITE CONDITIONS

A. Environmental Requirements: Install materials when temperature and humidity 
conditions approximate conditions that will exist when building is occupied.

PART 2 PRODUCTS

2.1  MATERIALS

A. Panels and Accessories:
1. Panels: Class III (C) Interior Finish. Wall panels shall be Crane Composites Glasbord 

FRP (smooth finish); with Surfaseal, fiberglass reinforced plastic panels. Color: White. 
Panel thickness shall be nominal 0.075 inch.

2. Fabrication:

a. The FRP laminate shall not delaminated from the substrate when edges are 
securely fastened to an adequate structural system, and when joints and edges 
are protected with a sealant as approved by the panel manufacturer and suitable 
vinyl or metal division bars.

b. Dimensional Tolerances:

1) Width: +0 inch, -1/8 inch

2) Length +1/8 inch

B. Adhesive for panel installation: Manufacturer's recommended type for use with 
selected materials, waterproof, mildew resistant nonstaining type.

C. Cauking: Latex type as approved by Adhesive and Wall Paneling Manufacturer.

D. Moldings and Trim: Manufacturer’s standard. Provide as required for complete installation 
including at internal and external corners.

E. Miscellaneous Items: Furnish and install supplementary or miscellaneous items, 
appurtenances and devices incidental to or necessary for a sound, secure and complete 
installation whether or not specified or indicated.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:

1. Examine substrate and conditions under which the material is to be installed.

2. Verify that surfaces, when tested with moisture meter, have proper moisture content.

3. Verify that nails and screws are recessed, with joints and depressions taped, finish 
and sealed.

4. Remove contaminants from areas to be covered.
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5. Do not proceed with Work until Work of other Trades which passes through wall 
covering has been completed and unsatisfactory conditions have been corrected.

6. Start of Work indicates acceptance of responsibility for performance and any 
required remedial Work.

3.2 INSTALLATION

A. Install panels in accordance with Manufacturer's printed instructions using full sheet 
mastic coverage method plus nylon fasteners.

B. Make joints with 1/8 inch space for expansion and use mouldings designed for each 
condition for the Project.

C. Bevel back edges of panels with block plane to permit proper fit into mouldings.

D. If one end of panel must be nailed, do not nail the other end.

E. Remove plumbing escutcheons, switchplates, wall plates, and surface-mounted fixtures, 
and cut wall paneling evenly to fit. Replace items after completion of Work.

F. Where applicable, install paneling before installation of plumbing, casings, bases, cabinets 
and other items to be applied over paneling.

3.3 CLEANING

A. Remove excess adhesive and smudges with soft cloth and mineral spirits.

                                                             END OF SECTION 09 7733



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

PAINTING 09 9100 - 1

SECTION 09 9100

PAINTING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes surface preparation and the application of paint systems on the following 
substrates:
1. Gypsum Board.
2. Steel.
3. Galvanized metal.

B. Related Sections include the following:
1. Section 08 1113 - Hollow Metal Frames – interior.
2. Section 09 2900 - Gypsum Board

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.
B. Samples for Initial Selection:  For each type of topcoat product indicated.
C. Samples for Verification:  For each type of paint system and each color and gloss of topcoat 

indicated.
1. Submit Samples on rigid backing, 8 inches (200 mm) square.
2. Step coats on Samples to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.

D. Product List:  For each product indicated, include the following:
1. Cross-reference to paint system and locations of application areas.  Use same 

designations indicated on Drawings and in schedules.
2. Printout of current "MPI Approved Products List" for each product category specified in 

Part 2, with the proposed product highlighted.

1.3 QUALITY ASSURANCE

A. MPI Standards:
1. Products: Complying with MPI standards indicated and listed in "MPI Approved Products 

List."
2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural Painting 

Specification Manual" for products and paint systems indicated.

1.4 DELIVERY, STORAGE & HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C).
1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily

1.5 PROJECT CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F (10 and 35 deg C).

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at 
temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.

1.6 EXTRA MATERIALS

A. Furnish extra materials described below that are from same production run (batch mix) as 
materials applied and that are packaged for storage and identified with labels describing 
contents.
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1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. of each material and 
color applied.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Dunn-Edwards Corporation.
2. Behr
3. Benjamin Moore & Co.
4. Columbia Paint & Coatings.
5. Kelly-Moore Paints.
6. Sherwin-Williams Company (The).

2.2 GENERAL PAINT

A. Material Compatibility:
1. Provide materials for use within each paint system that are compatible with one another, 

and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience.

B. Colors:  As indicated on the drawings.

2.3 PRIMERS/SEALERS

A. Interior Latex Primer/Sealer:  MPI #50.
1. VOC Content:  E Range of E3.
2. Environmental Performance Rating:  EPR 3.

B. Cementitious Metal Primer: MPI #26.
1. VOC Content:  E Range of E0.

C. Quick-Drying Alkyd Metal Primer:  MPI #76.
1. VOC Content:  E Range of E2.

2.4 LATEX PAINTS

A. Exterior Latex Blockfiller:  MPI #4 (Gloss Level 1).
1. VOC Content:  E Range of E2.

B. Exterior Latex (Semigloss):  MPI #11 (Gloss Level 5).
1. VOC Content:  E Range of E1.

C. Interior Latex (Semigloss):  MPI #54 (Gloss Level 5).
1. VOC Content:  E Range of E1.
2. Environmental Performance Rating:  EPR 2.

2.5 QUICK-DRYING ENAMELS

A. Quick-Drying Enamel (Semigloss):  MPI #81 (Gloss Level 5).
1. VOC Content:  E Range of E2.

2.6 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of work.

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 
as follows:
1. Gypsum Board: 12 percent.

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers.
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D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces 
are dry.
1. Beginning coating application constitutes Contractor's acceptance of substrates and 

conditions.

2.7 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and paint systems indicated.

B. Remove plates, machined surfaces, and similar items already in place that are not to be 
painted.  If removal is impractical or impossible because of size or weight of item, provide 
surface-applied protection before surface preparation and painting.
1. After completing painting operations, use workers skilled in the trades involved to reinstall 

items that were removed.  Remove surface-applied protection if any.
2. Do not paint over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates.
C. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and 

incompatible paints and encapsulants.
1. Remove incompatible primers and reprime substrate with compatible primers as required 

to produce paint systems indicated.
D. Steel Substrates:  Remove rust and loose mill scale.  Clean using methods recommended in 

writing by paint manufacturer.
E. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal 

fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that 
promote adhesion of subsequently applied paints.

F. Gypsum Board Substrates:  Do not begin paint application until finishing compound is dry and 
sanded smooth.

2.8 APPLICATION

A. Apply paints according to manufacturer's written instructions.
1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable items same as similar exposed surfaces. Before final 

installation, paint surfaces behind permanently fixed items with prime coat only.
B. If undercoats or other conditions show through topcoat, apply additional coats until cured film 

has a uniform paint finish, color, and appearance.
C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 

roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 
breaks.

D. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and 
occupied spaces including, but not limited to, the following:
1. Mechanical Work:

a. Uninsulated metal or plastic piping.
b. Pipe hangers and supports.
c. Tanks that do not have factory-applied final finishes.
d. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets 

and outlets. Paint matte black.
e. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material.
f. Mechanical equipment that is indicated to have a factory-primed finish for field 

painting.
2. Electrical Work:

a. Switchgear.
b. Panel boards.
c. Electrical equipment that is indicated to have a factory-primed finish for field 

painting.

2.9 FIELD QUALITY CONTROL



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

PAINTING 09 9100 - 4

A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure at any 
time and as often as Owner deems necessary during the period when paints are being applied:

B. Owner will engage the services of a qualified testing agency to sample paint materials being 
used.  Samples of material delivered to Project site will be taken, identified, sealed, and certified 
in presence of Contractor.

C. Testing agency will perform tests for compliance with product requirements.
D. Owner may direct Contractor to stop applying paints if test results show materials being used do 

not comply with product requirements.  Contractor shall remove noncomplying-paint materials 
from Project site, pay for testing, and repaint surfaces painted with rejected materials.  
Contractor will be required to remove rejected materials from previously painted surfaces if, on 
repainting with complying materials, the two paints are incompatible.

2.10 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site.

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces.

2.11 INTERIOR PAINTING SCHEDULE

A. Steel Substrates (Hollow Metal Door Frames):
1. Quick-Drying Enamel System:  MPI - INT 5.1A

a. Prime Coat:  Q.D. Metal Primer, MPI #76.
b. Intermediate Coat:  Q.D. Enamel Semi-gloss, MPI #81.
c. Topcoat:  Q.D. Enamel Semi-gloss, MPI #81.

B. Gypsum Board Substrates:
1. Latex System:  MPI - INT 9.2A

a. Prime Coat:  Interior latex primer/sealer, MPI #50.
b. Intermediate Coat:  Interior latex, gloss level as indicated on the drawings
c. Topcoat:  Interior latex, gloss level as indicated on the drawings.

END OF SECTION  09 9100
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SECTION 09 9600

HIGH-PERFORMANCE COATINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Refer to Section 09 9100 "Painting" for non-high-performance coatings.

1.2 SUMMARY

A. This Section includes surface preparation and painting of the following:
1. Exposed exterior metals (ferrous and non-ferrous) 
2. Concrete floor sealer.

1.3 SUBMITTALS

A. Product Data: For each coating system indicated. Include fillers and primers.
1. Material List: An inclusive list of required coating materials. Indicate each material and 

cross-reference the specific coating, finish system, and application.  Identify each 
material by the manufacturer's catalog number and general classification.

2. Manufacturer’s Information:  Manufacturer's technical information, including label analysis 
and instructions for handling, storing, and applying each material specified.

B. Certification by the manufacturer that the products supplied to comply with requirements 
indicated that limit the amount of VOCs in coating products.

C. Samples for Verification: Of each color and material to be applied, with texture to simulate 
actual condition, on representative samples of the actual substrate.
1. Submit samples on the following substrates for Architect's review of color and texture:

a. Ferrous and Nonferrous Metal: Provide two 4-inch-square samples of flat metal for 
each color and finish gloss.

b. Submit two draw-downs (8-1/2" x 11") of each color and finish gloss.
D. At the completion of Work of this Section, submit manufacturer's or distributor's numbered 

invoices showing the type and quantity of products used on this Project Complying product at 
the expense of the Contractor performing the work.

1.4 QUALITY ASSURANCE

A. Applicator Qualifications: Engage an experienced applicator who has completed high-
performance coating system applications similar in material and the extent to those indicated for 
Project and whose work has a record of successful in-service performance.

B. Source Limitations: Obtain primers and undercoat materials for each coating system from the 
same manufacturer as the finish coats.

1.5 DELIVERY, STORAGE & HANDLING

A. Deliver materials to Project site in manufacturer's original, unopened packages and containers 
bearing manufacturer's name and label.

B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum 
ambient temperature of 45 deg F. Maintain containers used in storage in a clean condition, free 
of foreign materials and residue.
1. Protect materials from freezing. Keep storage area neat and orderly. Remove oily rags 

and waste daily. Take necessary measures to ensure that workers and work areas are 
protected from fire and health hazards resulting from handling, mixing, and applying 
coatings.

1.6 PROJECT CONDITIONS
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A. Apply coatings only when the temperature of surfaces to be coated and surrounding air 
temperatures are between 45 and 95 deg F or manufacturer's recommendations.

B. Do not apply coatings in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at 
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.
1. Allow wet surfaces to dry thoroughly and attain temperature and conditions specified 

before proceeding with or continuing coating operation.

1.7 EXTRA MATERIALS

A. Furnish extra high-performance coating materials from the same production run as materials 
applied and in quantities described below. Package coating materials in unopened, factory- 
sealed containers for storage and identify with labels describing contents.
1. Quantity: Furnish an additional 2 gallons, as appropriate, of each material and color 

applied. Contractor shall furnish two copies of the mixing formula to the Architect in 
addition to the instructions attached to paint containers.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products: Subject to compliance with requirements, provide products manufactured by one of 
the following:
1. Tnemec.
2. BASF
3. *Pittsburgh Paint; PPG Industries, Inc.
4. Frazee Industries.
5. Dunn-Edwards.
6. Sherwin Williams.

B. Typical products specified are manufactured by Pittsburgh Paint to establish the performance, 
quality and appearance desired for this project.

2.2 COATINGS MATERIALS, GENERAL

A. Material Compatibility: Provide primers, undercoats, and finish-coat materials that are 
compatible with one another, and substrates indicated under conditions of service and 
application, as demonstrated by the manufacturer based on testing and field experience.

B. Material Quality: coatings specified. acceptable.
C. Provide manufacturer's highest grade of the various high-performance Materials not displaying 

manufacturer’s  product  identification  are   not
D. VOC   Classification: Provide high-performance coating materials, including primers, 

undercoats, and finish-coat materials, that have a VOC classification of 450 g/L or less.

2.3 COLORS

A. Colors: Refer to the Finish Legend.

2.4 INTERIOR CONCRETE FLOOR SEALER

A. MasterKure CC 200 WB as manufactured by BASF; transparent acrylic, 20% solids and water 
based curing, sealing and dustproofing compound.
1. Prepare concrete and apply according to manufacturer's written instructions.

2.5 EXTERIOR HIGH-PERFORMANCE COATING SYSTEMS Accessories:  

A. Ferrous Metal: Provide the following finish systems over exterior ferrous-metal surfaces:
1. 1 coat Pitt-Guard DTR 95-245 Polyamide epoxy primer
2. 2 coats Pitthane 95-8800 Series High-Build semi-gloss urethane enamel

B. Non-Ferrous and Galvanized Metal: Provide the following finish systems over exterior non-
ferrous-metal surfaces:
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1. 1 coat Pitt-Guard DTR 95-245 Polyamide epoxy primer
2. 2 coats Pitthane 95-8800 Series High-Build semi-gloss urethane enamel

C. All exterior exposed metals (ferrous and non-ferrous) which are to be painted, shall be painted 
with products specified above in this Paragraph 2.4.

PART 3 - EXECUTION

3.1 EXAMINATION

A. With Applicator present, examine substrates and conditions under which high-performance 
coatings will be applied, for compliance with coating application requirements.
1. Apply coatings only after unsatisfactory conditions have been corrected and the surfaces 

to receive coatings are thoroughly dry.
2. Start of application is construed as Applicator's acceptance of surfaces within that area.

B. Coordination of Work:  Review other Sections in which primers or other coatings are provided to 
ensure compatibility of total systems for various substrates. On request, furnish information on 
characteristics of specified finish materials to ensure compatible primers.

3.2 PREPARATION

A. General: Remove plates, machined surfaces, and similar items already in place that are not to 
be coated. If removal is impractical or impossible because of size or weight of the item, provide 
surface-applied protection before surface preparation and coating.
1. After completing coating operations, reinstall items that were removed; use workers 

skilled in the trades involved.
B. Cleaning: Before applying high-performance coatings, clean substrates of substances that could 

impair bond of coatings. Remove oil and grease before cleaning.
1. Schedule cleaning and coating application so dust and other contaminants from cleaning 

process will not fall on wet, newly coated surfaces.
C. Surface Preparation: Clean and prepare surfaces to be coated according to manufacturer's 

written instructions for each substrate condition and as specified.
1. Ferrous-Metal Substrates: Clean ungalvanized ferrous-metal surfaces that have not been 

shop coated; remove oil, grease, dirt, loose mill scale, and other foreign substances. Use 
solvent or mechanical cleaning methods that comply with SSPC recommendations.

2. Nonferrous-Metal Substrates: Clean non-ferrous and galvanized surfaces according to 
manufacturer's written instructions for the type of service, a metal substrate, and 
application required.

D. Material Preparation: Carefully mix and prepare coating materials according to manufacturer's 
written instructions.
1. Maintain containers used in mixing and applying coatings in a clean condition, free of 

foreign materials and residue.
2. Stir materials before applying to produce a mixture of uniform density. Stir as required 

during application. Do not stir surface film into the material. Remove film and, if 
necessary, strain coating material before using.

3. Use only the type of thinners approved by the manufacturer and only within 
recommended limits.

E. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of the 
same material are to be applied. Tint undercoats to match the color of finish coat but provide 
sufficient difference in the shade of undercoats to distinguish each separate coat.

3.3 APPLICATION

A. General: Apply high-performance coatings according to manufacturer's written instructions.
1. Use applicators and techniques best suited for the material being applied.
2. Do not apply high-performance coatings over dirt, rust, scale, grease, moisture, scuffed 

surfaces, or conditions detrimental to forming a durable coating film.
3. Apply second coat only after the first coat is thoroughly dry.
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3.4 CLEANING

A. Cleanup: At end of each workday, remove rubbish, empty cans, rags, and other discarded 
materials from Project site.
1. After completing the coating application, clean spattered surfaces. Remove spattered 

coatings by washing, scraping, or other methods. Do not scratch or damage adjacent 
finished surfaces.

3.5 PROTECTION

A. Protect work of other trades, whether being coated or not, against damage from coating 
operation. Correct damage by cleaning, repairing, replacing, and recoating, as approved by 
Architect, and leave in an undamaged condition.
1. Provide "Wet Paint" signs to protect newly coated finishes. After completing coating 

operations, remove temporary protective wrappings provided by others to protect their 
work.

2. At the completion of construction activities of other trades, touch up and restore damaged 
or defaced coated surfaces. Comply with procedures specified in POCA P 1.

END OF SECTION 09 9600
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SECTION 10 1423 

PANEL SIGNAGE

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Panel signs.

1.2 DEFINITIONS

A. Accessible: In accordance with the accessibility standard.

1.3. ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For panel signs.

1. Include fabrication and installation details and attachments to other work.

2. Show sign mounting heights, locations of supplementary supports to be provided 

by other installers, and accessories.

3. Show message list, typestyles, graphic elements, including raised characters and 

Braille, and layout for each sign at least half size.

C. Samples for Initial Selection: For each type of sign assembly, exposed component, and 

exposed finish.

1. Include representative Samples of available typestyles and graphic symbols.

2. Samples for Verification: For each type of sign assembly showing all components 

and with the required finish(es), in manufacturer's standard size unless otherwise 

indicated and as follows:

3. Panel Signs: Full-size Sample.

4. Exposed Accessories: Full-size Sample of each accessory type.

5. Full-size Samples, if approved, sample will be returned to Contractor for use in 

Project.

6. Product Schedule: For panel signs. Use same designations indicated on 

Drawings or specified.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: Manufacturer of products.

1.5. FIELD CONDITIONS

A. Field Measurements: Verify locations of anchorage devices embedded in permanent 

construction by other installers by field measurements before fabrication, and indicate 

measurements on Shop Drawings.

1.6. WARRANTY
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A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail 

in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Deterioration of finishes beyond normal weathering.

b. Separation or delamination of sheet materials and components.

2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 

Standards for Accessible Design” and ICC A117.1.

2.2 PANEL SIGNS

A. Panel Sign: Sign with smooth, uniform surfaces; with message and characters having 

uniform faces, sharp corners, and precisely formed lines and profiles; and as follows:

1. Sign: Aluminum sheet with finish specified in "Surface Finish and Applied 

Graphics" Subparagraph and as follows:

a. Thickness: Manufacturer's standard for size of sign.

b. Surface-Applied, Flat Graphics: Applied baked enamel or powder coat.

c. Surface-Applied, Raised Graphics: Applied Braille and characters.

2. Sign-Panel Perimeter: Finish edges smooth.

a. Edge Condition: Manufacturer’s standard.

b. Corner Condition in Elevation: Manufacturer’s standard.

3. Mounting: Manufacturer's standard method for substrates indicated.

4. Surface Finish and Applied Graphics:

a. Baked-Enamel or Powder-Coat Finish and Graphics: Manufacturer's 

standard, in color as selected by Architect from manufacturer's full range.

b. Overcoat: Manufacturer's standard baked-on clear coating.

5. Text and Typeface: Accessible raised characters and Braille, typeface as 

selected by Architect from manufacturer's full range. Finish raised characters to 

contrast with background color, and finish Braille to match background color. 

Coordinate text for signs with the Architect. Text for each sign to be in English 

and Yaqui.

6. Flatness Tolerance: Sign shall remain flat or uniformly curved under installed 

conditions as indicated on Drawings and within a tolerance of plus or minus 1/16 

inch measured diagonally from corner to corner.

2.3 PANEL-SIGN MATERIALS
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A. Aluminum Sheet and Plate: ASTM B209 (ASTM B209M), alloy and temper recommended 

by aluminum producer and finisher for type of use and finish indicated.

B. Paints and Coatings for Sheet Materials: Inks, dyes, and paints that are recommended by 

manufacturer for optimum adherence to surface and are UV and water resistant for colors 

and exposure indicated.

2.4 ACCESSORIES

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of 

signs, noncorrosive and compatible with each material joined, and complying with the 

following unless otherwise indicated:

1. For exterior exposure, furnish stainless-steel devices unless otherwise indicated.

2. Exposed Metal-Fastener Components, General:

a. Fabricated from same basic metal and finish of fastened metal unless 

otherwise indicated.

b. Fastener Heads: For nonstructural connections, use flathead or oval 

countersunk screws and bolts with tamper-resistant Allen-head, spanner-

head, or one-way-head slots unless otherwise indicated.

c. Sign Mounting Fasteners:

1). Through Fasteners: Exposed metal fasteners matching sign 

finish, with type of head indicated, and installed in predrilled holes.

2.5 FABRICATION

A. General: Provide manufacturer's standard sign assemblies according to requirements 

Indicated.

2.6 GENERAL FINISH REQUIREMENTS

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping.

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the 

range of approved Samples and are assembled or installed to minimize contrast.

2.7 ALUMINUM FINISHES

A. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film 

thickness of 1.5 mils (0.04 mm). Comply with coating manufacturer's written instructions 

for cleaning, conversion coating, and applying and baking finish, "Baked-Enamel or 

Powder-Coat Finish".

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the 

Work.
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B. Verify that sign-support surfaces are within tolerances to accommodate signs without 

gaps or irregularities between backs of signs and support surfaces unless otherwise 

indicated.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2. INSTALLATION

A. General: Install signs using mounting methods indicated and according to manufacturer's 

written instructions.

1. Install signs level, plumb, true to line, and at locations and heights indicated, with 

sign surfaces free of distortion and other defects in appearance.

2. Install signs so they do not protrude or obstruct according to the accessibility 

standard.

3. Before installation, verify that sign surfaces are clean and free of materials or 

debris that would impair installation.

4. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact 

with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of 

bituminous paint.

5. Accessible Signage: Install in locations on walls as indicated on Drawings and 

according to the accessibility standard.

6. Mounting Methods:

a. Through Fasteners: Drill holes in substrate using predrilled holes in sign 

as template. Countersink holes in sign if required. Place sign in position and flush 

to surface. Install through fasteners and tighten.

b. Shim-Plate Mounting: Provide 1/8-inch- (3-mm-) thick, concealed 

aluminum shim plates with predrilled and countersunk holes, at locations 

indicated, and where other direct mounting methods are impractical. Attach plate 

with fasteners and anchors suitable for secure attachment to substrate. Attach 

signs to plate using Through Fastener method specified above.

3.3 ADJUSTING AND CLEANING

A. Remove and replace damaged or deformed signs and signs that do not comply with 

specified requirements. Replace signs with damaged or deteriorated finishes or 

components that cannot be successfully repaired by finish touchup or similar minor repair 

procedures.

B. Remove temporary protective coverings and strippable films as signs are installed.

C. On completion of installation, clean exposed surfaces of signs according to 

manufacturer's written instructions and touch up minor nicks and abrasions in finish. 

Maintain signs in a clean condition during construction and protect from damage until 

acceptance by Owner.

END OF SECTION 10 1423



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

PANEL SIGNAGE 10 1423-5



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

PANEL SIGNAGE 10 1423-6

This page intentionally left blank



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

TOILET AND BATH ACCESSORIES 10 2800 - 1

SECTION 10 2800

TOILET AND BATH ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Shower and restroom accessories.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include the following:
1. Construction details and dimensions.
2. Anchoring and mounting requirements, including requirements for cutouts in other work 

and substrate preparation.
3. Material and finish descriptions.
4. Features that will be included in Project.
5. Manufacturer's warranty.

B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by a room of 
each accessory required.
1. Identify locations using room designations indicated.
2. Identify products using designations indicated.

1.3 INFORMATIONAL SUBMITTALS

A. Warranty:  Sample of special warranty.

1.4 CLOSEOUT SUBMITTALS

A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

1.6 COORDINATION

A. Coordinate accessory locations with other work to prevent interference with clearances required 
for access by people with disabilities, and for proper installation, adjustment, operation, 
cleaning, and servicing of accessories.

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work.

PART 2 - PRODUCTS

2.1 SHOWER AND RESTROOM ACCESSORIES

A. Grab Bars (GB):
1. Bobrick No. B-6806 Series

a. B- 6806-18,  18 inch grab bar with satin finish 
b. B-6806-36, 36 inch grab bar with satin finish
c. B-6806-42, 42 inch grab bar with satin finish
d. B-6808.99-24, 24 inch grab bar with peened finish for shower.
e. B-6808.99-12, 12 inch grab bar with peened finish for shower.
f. B-6808.99-18, 18 inch grab bar with peened finish for shower
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g. B-6861.99 L-shaped grab bar with peened finish for shower.
B. Toilet Paper Dispenser (TP-1):

1. Bobrick B-2888
C. Sanitary Napkin Disposal (SN-1): 

1. Bobrick B-254 surface mounted disposal
D. Stainless Steel Framed Mirror (M): Provide 24” x 36” framed mirror

1. Bobrick Model B165-2436
E. Surface Mounted Seat-Cover Dispenser (SC-1): Waxie – 851585 MFR. # WAXIE-1S
F. Soap Dispenser(SD-1) Waxie – 386314 Mfr. # 8884-06 BCE00YL
G. Utility Shelf / Mop and Broom Holder: Bobrick B-239. Install in Janitor Closet.
H. Clothes / Coat Hooks: Bobrick B-233
I. Baby Changing Station: Gamco BCS-1 Horizontal Wall Mounted Baby Changing Station – 

Color: Cream
J. Papertowel dispenser / waste receptacle (PD-1): Bobrick B-3942 ClassicSeries Semi-Recessed 

Convertible Rectangular Paper Towel Dispenser / Waste Receptacle.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by the unit manufacturer.  Install units’ level, plumb, 
and firmly anchored in locations and at heights indicated.

B. Grab Bars:  Install to withstand a downward load of at least 250 lbf, when tested according to 
ASTM F 446.

3.2 ADJUSTING AND CLEANING

A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items.
B. Remove temporary labels and protective coatings.
C. Clean and polish exposed surfaces according to the manufacturer's written recommendations.

END OF SECTION 10 2800
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SECTION 10 4400

FIRE PROTECTION SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY
A. This section includes fire extinguishers, and fire extinguisher cabinets.

1.2 SUBMITTALS
A. Product Data: Submit Manufacturer's data and installation instructions for each item, 

including dimensions and anchorage details.

1.3 QUALITY ASSURANCE
A. Standards: Comply with ANSI/UL 92 and 711.

B. Regulatory Requirements: Conform to ANSI/NFPA 10 and the following:

1. ANSI A117.1, 1998 "Accessible and Usable Buildings and Facilities."
2. Public Law 101-336 "The Americans with Disabilities Act of 1990 (ADA).
3. ADA Accessibility Guidelines 
4. The Arizonans with Disabilities Act of 1992 Administrative Rules (AzDAAG)

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Furnish DuPont™ FE-36™ in hand-held extinguishers in all areas considered to be 

high-value or essential operations with electronic equipment. See Drawings for 
locations.

B. Furnish products of one of the following Manufacturers, except as approved by the 
Architect, subject to compliance with Specification requirements:

1. Fire Extinguishers:
a. Amerex
b. Ansul
c. Buckeye
d. General
e. Kidde.
f. Any manufacturer that can meet all requirements in this section and can 

be serviced with the equipment, adapters, and parts that the Owner 
currently uses and will accept.

2. Fire Extinguisher Cabinet:
a. Larsen's Manufacturing Co. www.larsensmfg.com
b. J.L. Industries www.jlindustries.com
c. General
d. Knox
e. Supra Products Co.

2.2 MATERIALS AND ACCESSORIES – GENERAL
A. Fire suppression equipment shall not contain HCFC’s or Halons.

2.3 EQUIPMENT
A. Extinguishers and Cabinets:

1. Corridors and other areas requiring fire extinguishers (or are considered a light 
hazard to ordinary hazard areas):
a. Provide fire extinguisher cabinet
b. A minimum rating of 4-A:20-B: C.
c. Extinguishing agent: Ammonium phosphate.

2. Fire extinguishers must be UL approved and bear an individual identification on 
the fire extinguisher.

3. The cylinder head and internal parts must be constructed of steel or aluminum. 
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4. Stainless steel cylinders or any other cylinders requiring normal hydrostatic 
testing less than every twelve years are not acceptable.

5. Fire extinguisher cabinets, if provided with locks, must be key operated by the 
standard Larsen LL24 key.

B. Fire Extinguisher Cabinets: 

1. Semi-recessed cabinet: As manufactured by Larsen Manufacturing Co., JL 
Cosmopolitan Stainless Steel 1037V10 Semi-Recessed 10 lbs. Fire Extinguisher 
Cabinet. Stainless Steel Cabinet. Door and Trim are #4 stainless steel. Flush 
cabinet doors have a 5/8" door stop and are attached by a continuous hinge with 
a zinc-plated handle and roller catch.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verification of Conditions: Examine subsurfaces to receive Work and report detrimental 

conditions in writing to Architect. Commencement of Work will be construed as 
acceptance of subsurfaces.

B. Coordination: Coordinate with other Work which affects, connects with, or will be 
concealed by this Work.

3.2 INSTALLATION
A. Install items in accordance with Manufacturer's directions. Install cabinets plumb and 

level at heights shown on Drawings.

B. Comply with regulatory requirements and anchor securely.

C. Travel distance:

1. Mechanical rooms, electrical rooms and commercial kitchens: Not to exceed 50 
feet. Fire extinguishers outside the room/area of protection cannot be included in 
the travel distance requirements.

2. Corridors and other areas requiring fire extinguishers (or are considered a light 
hazard to ordinary hazard areas): Not to exceed 75 feet.

D. Verify that extinguishers are charged and tagged.

E.  Place extinguishers in cabinets and on wall brackets.

3.3 CLEANING
A. During the course of the Work and on completion, remove and dispose of excess 

materials, equipment and debris away from premises. Leave Work in clean condition.

END OF SECTION 10 4400
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SECTION 13 3419
METAL BUILDING SYSTEMS 

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Structural-steel framing.
2. Metal roof panels.
3. Metal wall panels.
4. Metal soffit panels.
5. Thermal insulation.
6. Accessories. 

B. Related Requirements:
1. Section 08 1113 "Hollow Metal Doors and Frames" for doors and frames.
2. Section 08 3613 "Sectional Doors" for sectional doors in metal building systems.
3. Section 08 4313 “Aluminum Framed Entrances and Storefronts”.
4. Section 08 7100 “Finish Hardware”.

1.2 DEFINITIONS

A. Terminology Standard: See MBMA's "Metal Building Systems Manual" for definitions of terms 
for metal building system construction not otherwise defined in this Section or in standards 
referenced by this Section.

1.3 COORDINATION

A. Coordinate sizes and locations of concrete foundations and casting of anchor-rod inserts into 
foundation walls and footings. 

B. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of 
supports and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project Site.

1. Review methods and procedures related to metal building systems including, but not 
limited to, the following:

a. Condition of foundations and other preparatory work performed by other trades.
b. Structural load limitations.
c. Construction schedule. Verify availability of materials and erector's personnel, 

equipment, and facilities needed to make progress and avoid delays.
d. Required tests, inspections, and certifications.
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e. Unfavorable weather and forecasted weather conditions and impact on 
construction schedule.

2. Review methods and procedures related to metal roof panel assemblies including, but 
not limited to, the following:

a. Compliance with requirements for purlin and rafter conditions, including flatness 
and attachment to structural members.

b. Structural limitations of purlins and rafters during and after roofing.
c. Flashings, special roof details, roof drainage, roof penetrations, equipment curbs, 

and condition of other construction that will affect metal roof panels.
d. Temporary protection requirements for metal roof panel assembly during and after 

installation.
e. Roof observation and repair after metal roof panel installation.

3. Review methods and procedures related to metal wall panel assemblies including, but 
not limited to, the following:

a. Compliance with requirements for support conditions, including alignment between 
and attachment to structural members.

b. Structural limitations of girts and columns during and after wall panel installation.
c. Flashings, special siding details, wall penetrations, openings, and condition of 

other construction that will affect metal wall panels.
d. Temporary protection requirements for metal wall panel assembly during and after 

installation.
e. Wall observation and repair after metal wall panel installation.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of metal building system component.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for the following:

a. Metal roof panels.
b. Metal wall panels.
c. Metal soffit panels.
d. Thermal insulation and vapor-retarder facings.

B. Shop Drawings: Indicate components by others. Include full building plan, elevations, sections, 
details and the following:

1. Anchor-Rod Plans: Submit anchor-rod plans and templates before foundation work 
begins. Include location, diameter, and minimum required projection of anchor rods 
required to attach metal building to foundation. Indicate column reactions at each 
location.

2. Structural-Framing Drawings: Show complete fabrication of primary and secondary 
framing; include provisions for openings. Indicate welds and bolted connections, 
distinguishing between shop and field applications. Include transverse cross-sections.

a. Show provisions for attaching roof curbs where required.
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3. Metal Roof and Wall Panel Layout Drawings: Show layouts of panels including methods 
of support. Include details of edge conditions, joints, panel profiles, corners, anchorages, 
clip spacing, trim, flashings, closures, and special details. Distinguish between factory- 
and field-assembled work; show locations of exposed fasteners. Metal building 
manufacturers' layout drawings often do not include the items in first subparagraph 
below. Retain if Contractor must insert this information.

a. Show roof-mounted items including equipment supports, pipe supports and 
penetrations, lighting fixtures, and items mounted on roof curbs.

b. Show wall-mounted items including personnel doors, sectional doors, windows, 
louvers, and lighting fixtures.

4. Accessory Drawings: Include details of the following items, at a scale of not less than 1-
1/2 inches per 12 inches:

a. Flashing and trim.

C. Samples for Initial Selection: For units with factory-applied finishes.

D. Samples for Verification: For the following products:

1. Panels: Nominal 12 inches (300 mm) long by actual panel width. Include fasteners, 
closures, and other exposed panel accessories.

2. Flashing and Trim: Nominal 12 inches (300 mm) long. Include fasteners and other 
exposed accessories.

3. Vapor-Retarder Facings: Nominal 6-inch- (150-mm-) square Samples.
4. Accessories: Nominal 12-inch- (300-mm-) long Samples for each type of accessory.

E. Delegated Design Submittals: For metal building systems.

1. Include analysis data indicating compliance with performance requirements and design 
data signed and sealed by the qualified professional engineer responsible for their 
preparation.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For erector and manufacturer.

B. Welding certificates.

C. Letter of Design Certification: Signed and sealed by a qualified professional engineer. Include 
the following:

1. Name and location of Project.
2. Order number.
3. Name of manufacturer.
4. Name of Contractor.
5. Building dimensions including width, length, height, and roof slope.
6. Indicate compliance with AISC standards for hot-rolled steel and AISI standards for cold-

rolled steel, including edition dates of each standard.
7. Governing building code and year of edition.
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8. Design Loads: Include dead load, roof live load, collateral loads, roof snow load, 
deflection, wind loads/speeds and exposure, seismic design category or effective peak 
velocity-related acceleration/peak acceleration, and auxiliary loads (cranes).

9. Load Combinations: Indicate that loads were applied acting simultaneously with 
concentrated loads, according to governing building code.

10. Building-Use Category: Indicate category of building use and its effect on load 
importance factors.

D. Erector Certificates: For qualified erector, from manufacturer.

E. Material Test Reports: For each of the following products:

1. Structural steel including chemical and physical properties.
2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
3. Tension-control, high-strength, bolt-nut-washer assemblies.
4. Shop primers.
5. Nonshrink grout.

F. Source quality-control reports.

G. Field quality-control reports.

H. Surveys: Show final elevations and locations of major members. Indicate discrepancies 
between actual installation and the Contract Documents. Have surveyor who performed surveys 
certify their accuracy.

I. Sample Warranties: For special warranties.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: For metal panel finishes to include in maintenance manuals.

1.8 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer.

1. Accreditation: Manufacturer's facility accredited according to IAS AC472, "Accreditation 
Criteria for Inspection Programs for Manufacturers of Metal Building Systems."

2. Engineering Responsibility: Preparation of comprehensive engineering analysis and 
Shop Drawings by a professional engineer who is legally qualified to practice in 
jurisdiction where Project is located.

B. Erector Qualifications: An experienced erector who specializes in erecting and installing work 
similar in material, design, and extent to that indicated for this Project and who is acceptable to 
manufacturer.

C. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3, "Structural Welding Code - Sheet Steel."



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

METAL BUILDING SYSTEMS 133419 - 5

D. Land Surveyor Qualifications: A professional land surveyor who practices in jurisdiction where 
Project is located and who is experienced in providing surveying services of the kind indicated.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, sheets, panels, and other manufactured items so as not to be damaged or 
deformed. Package metal panels for protection during transportation and handling.

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and 
surface damage.

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and 
ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of 
water. Do not store metal panels in contact with other materials that might cause staining, 
denting, or other surface damage.

D. Protect foam-plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of installation and 
concealment.

2. Protect against ignition at all times. Do not deliver foam-plastic insulation materials to 
Project site before installation time.

3. Complete installation and concealment of foam-plastic materials as rapidly as possible in 
each area of construction.

1.10 FIELD CONDITIONS

A. Weather Limitations: Proceed with panel installation only when weather conditions permit metal 
panels to be installed according to manufacturers' written instructions and warranty 
requirements.

1.11 WARRANTY

A. Special Warranty on Metal Panel Finishes: Manufacturer agrees to repair finish or replace metal 
panels that show evidence of deterioration of factory-applied finishes within specified warranty 
period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 25 years from date of Substantial Completion.

B. Special Weathertightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer 
agrees to repair or replace standing-seam metal roof panel assemblies that leak or otherwise 
fail to remain weathertight within specified warranty period.

1. Warranty Period: 20 years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain metal building system components, including primary and secondary 
framing and metal panel assemblies, from single source from single manufacturer.

2.2 SYSTEM DESCRIPTION

A. Provide a complete, integrated set of mutually dependent components and assemblies that form 
a metal building system capable of withstanding structural and other loads, thermally induced 
movement, and exposure to weather without failure or infiltration of water into building interior.

B. Primary-Frame Type:

1. Rigid Clear Span: Solid-member, structural-framing system without interior columns.

C. End-Wall Framing:
1. Engineer end walls to be expandable. Provide primary frame, capable of supporting full-

bay design loads, and end-wall columns.

D. Secondary-Frame Type: Manufacturer's standard purlins and joists and exterior-framed 
(bypass) girts.

E. Eave Height: As indicated by nominal height on Drawings.

F. Bay Spacing: As indicated on Drawings.

G. Roof Slope: As indicated on the drawings.

H. Roof System: Manufacturer's standard standing-seam, vertical-rib metal roof panels.

I. Exterior Wall System: Manufacturer's standard foamed-insulation-core metal wall panels.

1. Liner Panels: Flush profile.

2.3 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, registered in the State of Arizona, 
to design metal building system.
1. Professional Engineer Qualifications: A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated. Engineering services are defined as those 
performed for installations of the system, assembly, or product that is similar in material, 
design, and extent to those indicated for this Project.

B. Structural Performance: Metal building systems to withstand the effects of gravity loads and the 
following loads and stresses within limits and under conditions indicated according to 
procedures in MBMA's "Metal Building Systems Manual."

1. Design Loads: As indicated on Drawings.
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2. Deflection and Drift Limits:

a. Design metal building system assemblies to withstand serviceability design loads 
without exceeding deflections and drift limits recommended in AISC Steel Design 
Guide No. 3 "Serviceability Design Considerations for Steel Buildings."
1) Design secondary-framing system to accommodate deflection of primary 

framing and construction tolerances, and to maintain clearances at 
openings.

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes by preventing buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces.

D. Fire Propagation Characteristics: Exterior wall assemblies containing foam plastics pass 
NFPA 285 fire test.

E. Structural Performance for Metal Roof and Wall Panels: Provide metal panel systems capable 
of withstanding the effects of the following loads, based on testing according to ASTM E1592:

1. Wind Loads: As indicated on Drawings.

F. Air Infiltration for Metal Roof Panels: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per 
sq. m) when tested according to ASTM E1680 or ASTM E283 at the following test-pressure 
difference:

1. Test-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa).

G. Air Infiltration for Metal Wall Panels: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per 
sq. m) when tested according to ASTM E283 at the following test-pressure difference:

1. Test-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa).

H. Water Penetration for Metal Roof Panels: No water penetration when tested according to 
ASTM E1646 or ASTM E331 at the following test-pressure difference:

1. Test-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa).

I. Water Penetration for Metal Wall Panels: No water penetration when tested according to 
ASTM E331 at the following test-pressure difference:

1. Test-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa).

J. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-
uplift-resistance class indicated.

1. Uplift Rating: UL 90.

K. FM Global Listing: Provide metal roof panels and component materials that comply with 
requirements in FM Global 4471 as part of a panel roofing system and that are listed in FM 
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Global's "Approval Guide" for Class 1 or noncombustible construction, as applicable. Identify 
materials with FM Global markings.

1. Fire/Windstorm Classification: Class 1A-120.
2. Hail Resistance: SH.

L. Energy Star Listing: Roof panels that are listed on the DOE's ENERGY STAR "Roof Products 
Qualified Product List" for low-slope roof products.

M. Thermal Performance for Opaque Elements: Provide the following maximum U-factors and 
minimum R-values when tested according to ASTM C1363 or ASTM C518:

1. Roof:
a. R-Value: as indicated on the drawings.

2. Walls:
a. R-Value: as indicated on the drawings.

2.4 STRUCTURAL-STEEL FRAMING

A. Structural Steel: Comply with AISC 360, "Specification for Structural Steel Buildings."

B. Bolted Connections: Comply with RCSC's "Specification for Structural Joints Using High-
Strength Bolts."

C. Cold-Formed Steel: Comply with AISI's "North American Specification for the Design of Cold-
Formed Steel Structural Members" for design requirements and allowable stresses.

D. Primary Framing: Manufacturer's standard primary-framing system, designed to withstand 
required loads and specified requirements. Primary framing includes transverse and lean-to 
frames; rafters, rake, and canopy beams; sidewall, intermediate, end-wall, and corner columns; 
and wind bracing.

1. General: Provide frames with attachment plates, bearing plates, and splice members. 
Factory drill for field-bolted assembly. Provide frame span and spacing indicated.

a. Slight variations in span and spacing may be acceptable if necessary to comply 
with manufacturer's standard, as approved by Architect.

2. Rigid Clear-Span Frames: I-shaped frame sections fabricated from shop-welded, built-up 
steel plates or structural-steel shapes. Interior columns are not permitted.

3. Long-Bay Frames: I-shaped frame sections fabricated from shop-welded, built-up steel 
plates or structural-steel shapes. Provide interior columns fabricated from round steel 
pipes or tubes, or shop-welded, built-up steel plates.

4. Frame Configuration: One-directional, sloped.
5. Exterior Column: Tapered.
6. Rafter: Tapered.

E. End-Wall Framing: Manufacturer's standard primary end-wall framing fabricated for field-bolted 
assembly to comply with the following:

1. End-Wall and Corner Columns: I-shaped sections fabricated from structural-steel shapes; 
shop-welded, built-up steel plates; or C-shaped, cold-formed, structural-steel sheet.
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2. End-Wall Rafters: C-shaped, cold-formed, structural-steel sheet; or I-shaped sections 
fabricated from shop-welded, built-up steel plates or structural-steel shapes.

F. Secondary Framing: Manufacturer's standard secondary framing, including purlins, girts, eave 
struts, flange bracing, base members, gable angles, clips, headers, jambs, and other 
miscellaneous structural members. Unless otherwise indicated, fabricate framing from either 
cold-formed, structural-steel sheet or roll-formed, metallic-coated steel sheet, prepainted with 
coil coating, to comply with the following:

1. Purlins:

a. C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or 
structural-steel shapes; minimum 2-1/2-inch- (64-mm-) wide flanges.

b. Steel joists of depths indicated on Drawings.

1) Depth: As needed to comply with system performance requirements.

2. Girts: C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or 
structural-steel shapes. Form ends of Z-sections with stiffening lips angled 40 to 50 
degrees from flange, with minimum 2-1/2-inch- (64-mm-) wide flanges.

a. Depth: As required to comply with system performance requirements.

3. Eave Struts: Unequal-flange, C-shaped sections; fabricated from built-up steel plates, 
steel sheet, or structural-steel shapes; to provide adequate backup for metal panels.

4. Flange Bracing: Minimum 2-by-2-by-1/8-inch (51-by-51-by-3-mm) structural-steel angles 
or 1-inch- (25-mm-) diameter, cold-formed structural tubing to stiffen primary-frame 
flanges.

5. Sag Bracing: Minimum 1-by-1-by-1/8-inch (25-by-25-by-3-mm) structural-steel angles.
6. Base or Sill Angles: Manufacturer's standard base angle, minimum 3-by-2-inch (76-by-

51-mm), fabricated from zinc-coated (galvanized) steel sheet.
7. Purlin and Girt Clips: Manufacturer's standard clips fabricated from steel sheet. Provide 

galvanized clips where clips are connected to galvanized framing members.
8. Framing for Openings: Channel shapes; fabricated from cold-formed, structural-steel 

sheet or structural-steel shapes. Frame head and jamb of door openings and head, jamb, 
and sill of other openings.

9. Miscellaneous Structural Members: Manufacturer's standard sections fabricated from 
cold-formed, structural-steel sheet; built-up steel plates; or zinc-coated (galvanized) steel 
sheet; designed to withstand required loads.

G. Bracing: Provide adjustable wind bracing using any method as follows:

1. Rods: ASTM A36/A36M; ASTM A572/A572M, Grade 50 (345); or ASTM A529/A529M, 
Grade 50 (345); minimum 1/2-inch- (13-mm-) diameter steel; threaded full length or 
threaded a minimum of 6 inches (152 mm) at each end.

2. Cable: ASTM A475, minimum 1/4-inch- (6-mm-) diameter, extra-high-strength grade, 
Class B, zinc-coated, seven-strand steel; with threaded end anchors.

3. Angles: Fabricated from structural-steel shapes to match primary framing, of size 
required to withstand design loads.

4. Rigid Portal Frames: Fabricated from shop-welded, built-up steel plates or structural-steel 
shapes to match primary framing; of size required to withstand design loads.

5. Fixed-Base Columns: Fabricated from shop-welded, built-up steel plates or structural-
steel shapes to match primary framing; of size required to withstand design loads.
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6. Diaphragm Action of Metal Panels: Design metal building to resist wind forces through 
diaphragm action of metal panels.

H. Anchor Rods: Headed anchor rods as indicated in Anchor Rod Plan for attachment of metal 
building to foundation.

I. Materials:

1. W-Shapes: ASTM A992/A992M; ASTM A572/A572M, Grade 50 or 55 (345 or 380); or 
ASTM A529/A529M, Grade 50 or 55 (345 or 380).

2. Channels, Angles, M-Shapes, and S-Shapes: ASTM A36/A36M; ASTM A572/A572M, 
Grade 50 or 55 (345 or 380); or ASTM A529/A529M, Grade 50 or 55 (345 or 380).

3. Plate and Bar: ASTM A36/A36M; ASTM A572/A572M, Grade 50 or 55 (345 or 380); or 
ASTM A529/A529M, Grade 50 or 55 (345 or 380).

4. Metallic-Coated Steel Sheet Prepainted with Coil Coating: Steel sheet, metallic coated by 
the hot-dip process and prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, SS, Grades 33 
through 80 (230 through 550), or HSLAS or HSLAS-F, Grades 50 through 80 (340 
through 550); with G90 (Z275) coating designation.

5. Joist Girders: Manufactured according to "Standard Specifications for Joist Girders," in 
SJI's "Standard Specifications and Load Tables for Steel Joists and Joist Girders"; with 
steel-angle, top- and bottom-chord members, and end- and top-chord arrangements as 
indicated on Drawings and required for primary framing.

6. Steel Joists: Manufactured according to "Standard Specifications for Open Web Steel 
Joists, K-Series," in SJI's "Standard Specifications and Load Tables for Steel Joists and 
Joist Girders"; with steel-angle, top- and bottom-chord members, and end- and top-chord 
arrangements as indicated on Drawings and required for secondary framing.

7. Non-High-Strength Bolts, Nuts, and Washers: ASTM A307, Grade A, carbon-steel, hex-
head bolts; ASTM A563 (ASTM A563M) carbon-steel hex nuts; and ASTM F844 plain 
(flat) steel washers.

a. Finish: Hot-dip zinc coating, ASTM F2329, Class C.

8. High-Strength Bolts, Nuts, and Washers, Grade A325 (Grade A325M): 
ASTM F3125/F3125M, Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH, 
(ASTM A563M, Class 10S) heavy-hex carbon-steel nuts; and ASTM F436/F436M, 
Type 1, hardened carbon-steel washers.

a. Finish: Hot-dip zinc coating, ASTM F2329, Class C.

9. High-Strength Bolts, Nuts, and Washers, Grade A490 (Grade A490M): 
ASTM F3125/F3125M, Type 1, heavy-hex steel structural bolts or Grade F2280 tension-
control, bolt-nut-washer assemblies with splined ends; ASTM A563, Grade DH, 
(ASTM A563M, Class 10S) heavy-hex carbon-steel nuts; and ASTM F436/F436M, 
Type 1, hardened carbon-steel washers; all with plain finish.

10. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F3125/F3125M, 
Grade F1852, Type 1, heavy-hex head assemblies consisting of steel structural bolts with 
splined ends; ASTM A563, Grade DH, (ASTM A563M, Class 10S) heavy-hex carbon-
steel nuts; and ASTM F436/F436M, Type 1 hardened carbon-steel washers.
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a. Finish: Mechanically deposited zinc coating, ASTM B695, Class 50, baked-epoxy 
coated.

11. Unheaded Anchor Rods: ASTM A572/A572M, Grade 50 (345.

a. Configuration: Straight.
b. Nuts: ASTM A563 (ASTM A563M) heavy-hex carbon steel.
c. Plate Washers: ASTM A36/A36M carbon steel.
d. Washers: ASTM F436 (ASTM F436M) hardened carbon steel.
e. Finish: Hot-dip zinc coating, ASTM F2329, Class C.

12. Headed Anchor Rods: ASTM F1554, Grade 36or ASTM A307, Grade A.

a. Configuration: Straight.
b. Nuts: ASTM A563 (ASTM A563M) heavy-hex carbon steel.
c. Plate Washers: ASTM A36/A36M carbon steel.
d. Washers: ASTM F436 (ASTM F436M) hardened carbon steel.
e. Finish: Hot-dip zinc coating, ASTM F2329, Class C.

13. Threaded Rods: [ASTM A193/A193M] [ASTM A572/A572M, Grade 50 (345)] 
[ASTM A36/A36M] [ASTM A307, Grade A].

a. Nuts: ASTM A563 (ASTM A563M) [heavy-]hex carbon steel.
b. Washers: ASTM F436 (ASTM F436M) hardened or ASTM A36/A36M carbon steel.
c. Finish: Hot-dip zinc coating, ASTM F2329, Class C.

J. Finish: Factory primed. Apply specified primer immediately after cleaning and pretreating.

1. Clean and prepare in accordance with SSPC-SP2.
2. Coat with manufacturer's standard primer. Apply primer to primary and secondary 

framing to a minimum dry film thickness of 1 mil (0.025 mm).

a. Prime secondary framing formed from uncoated steel sheet to a minimum dry film 
thickness of 0.5 mil (0.013 mm) on each side.

2.5 METAL ROOF PANELS

A. Standing-Seam, Vertical-Rib, Metal Roof Panels: Formed with vertical ribs at panel edges and 
intermediate stiffening ribs symmetrically spaced between ribs; designed for sequential 
installation by mechanically attaching panels to supports using concealed clips located under 
one side of panels and engaging opposite edge of adjacent panels.

1. Material: Aluminum-zinc alloy-coated steel sheet, 0.030-inch nominal uncoated steel 
thickness. 

a. Exterior Finish: Galvalume.

2. Clips: One-piece fixed to accommodate thermal movement.
3. Joint Type: Mechanically seamed.
4. Panel Coverage: 16 inches.
5. Panel Height: 2 inches.
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2.6 METAL WALL PANELS

A. Concealed-Fastener, Flush-Profile, Metal Wall Panels: Formed with vertical panel edges and 
flush surface; with flush joint between panels; with 1-inch- (25-mm-) wide flange for attaching 
interior finish; designed to be installed by lapping and interconnecting side edges of adjacent 
panels and mechanically attaching through panel to supports using concealed fasteners and 
factory-applied sealant in side laps.

1. Material: Aluminum-zinc alloy-coated steel sheet, 0.030-inch (0.76-mm) nominal 
uncoated steel thickness.

a. Exterior Finish: Galvalume.

2. Panel Coverage: 16 inches (406 mm.
3. Panel Height: 3 inches.

B. Flush-Profile, Metal Liner Panels: Solid panels formed with vertical panel edges and 
intermediate stiffening ribs symmetrically spaced between panel edges; with flush joint between 
panels; designed for interior side of metal wall panel assemblies and installed by lapping and 
interconnecting side edges of adjacent panels and mechanically attaching through panel to 
supports using concealed fasteners and factory-applied sealant in side laps.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.030-inch  
nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Exterior Finish: Acrylic enamel.
b. Color: As selected by Architect from manufacturer's full range.

2. Panel Coverage: 12 inches.
3. Panel Height: 1.5 inches.

C. Concealed finishes:

1. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored 
acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum 
total dry film thickness of 0.5 mil (0.013 mm).

2.7 METAL SOFFIT PANELS

A. General: Provide factory-formed metal soffit panels designed to be installed by lapping and 
interconnecting side edges of adjacent panels and mechanically attaching through panel to 
supports using concealed fasteners and factory-applied sealant in side laps. Include 
accessories required for weathertight installation.

B. Concealed-Fastener, Flush-Profile, Metal Soffit Panels: Formed with vertical panel edges and 
flush surface; with flush joint between panels; with 1-inch- (25-mm-) wide flange for attaching 
interior finish; designed to be installed by lapping and interconnecting side edges of adjacent 
panels and mechanically attaching through panel to supports using concealed fasteners and 
factory-applied sealant in side laps.
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1. Material: Aluminum-zinc alloy-coated steel sheet, 0.030-inch nominal uncoated steel 
thickness. 

a. Exterior Finish: Galvalume.

2. Panel Coverage: 12 inches minimum.
3. Panel Height: 1 inch.

2.8 THERMAL INSULATION

A. Mineral-Fiber-Blanket Insulation: ASTM C665, type indicated below; consisting of fibers 
manufactured from glass, slag wool, or rock wool.

1. Nonreflective Faced: Type II (blankets with nonreflective membrane covering), 
Category 1 (membrane is a vapor retarder), Class A (membrane-faced surface with a 
flame-spread index of 25 or less).

B. Retainer Strips: For securing insulation between supports, 0.025-inch (0.64-mm) nominal-
thickness, formed, metallic-coated steel or PVC retainer clips colored to match insulation facing.

2.9  PERSONNEL DOORS AND FRAMES

A. Swinging Personnel Doors and Frames:

1. As specified in Section 08 1113 "Hollow Metal Doors and Frames."

2.10 WINDOWS

A. Aluminum Windows:
1. As specified in Section 08 4313 “Aluminum Framed Storefronts and Doors”.

B. Glazing: Comply with requirements specified in Section 08 8100 "Glass and Glazing."

2.11 ACCESSORIES

A. General: Provide accessories as standard with metal building system manufacturer and as 
specified. Fabricate and finish accessories at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes. Comply with indicated profiles and with 
dimensional and structural requirements.

1. Form exposed sheet metal accessories that are without excessive oil-canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems.

B. Roof Panel Accessories: Provide components required for a complete metal roof panel 
assembly including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, 
closure strips, and similar items. Match material and finish of metal roof panels unless otherwise 
indicated.
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1. Closures: Provide closures at eaves and ridges, fabricated of same material as metal roof 
panels.

2. Clips: Manufacturer's standard, formed from steel sheet, designed to withstand negative-
load requirements.

3. Cleats: Manufacturer's standard, mechanically seamed cleats formed from steel sheet.
4. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 

material recommended by manufacturer.
5. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 
strips; cut or premolded to match metal roof panel profile. Provide closure strips where 
indicated or necessary to ensure weathertight construction.

6. Thermal Spacer Blocks: Where metal panels attach directly to purlins, provide thermal 
spacer blocks of thickness required to provide 1-inch (25-mm) standoff; fabricated from 
extruded polystyrene.

C. Wall Panel Accessories: Provide components required for a complete metal wall panel 
assembly including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, fillers, 
closure strips, and similar items. Match material and finish of metal wall panels unless otherwise 
indicated.

1. Closures: Provide closures at eaves and rakes, fabricated of same material as metal wall 
panels.

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 
closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 
strips; cut or premolded to match metal wall panel profile. Provide closure strips where 
indicated or necessary to ensure weathertight construction.

D. Flashing and Trim: Aluminum-zinc alloy-coated steel sheet, 0.018-inch (0.46-mm) nominal 
uncoated steel thickness, finished to match adjacent metal panels.

1. Provide flashing and trim as required to seal against weather and to provide finished 
appearance. Locations include, but are not limited to, eaves, rakes, corners, bases, 
framed openings, ridges, fasciae, and fillers.

2. Opening Trim: Aluminum-zinc alloy-coated steel sheet, 0.030-inch nominal uncoated 
steel thickness, finish to match wall panels. Trim head and jamb of door openings, and 
head, jamb, and sill of other openings.

E. Roof Curb Subframing: 

1. Curb Subframing: Aluminum-zinc alloy-coated steel sheet, 0.060-inch (1.52-mm) nominal 
uncoated steel thickness, angle-, C-, or Z-shaped metallic-coated steel sheet, galvalume 
finish

F. Pipe Flashing: Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.

G. Materials:

1. Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded 
studs, and other suitable fasteners designed to withstand design loads. Provide fasteners 
with heads matching color of materials being fastened by means of plastic caps or 
factory-applied coating.

2. Fasteners for Metal Roof Panels:
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a. Self-drilling or self-tapping, zinc-plated, hex-head carbon-steel screws, with a 
stainless steel cap or zinc-aluminum-alloy head and EPDM sealing washer.

b. Self-drilling, Type 410 stainless steel or self-tapping, Type 304 stainless steel or 
zinc-alloy-steel hex washer head, with EPDM washer under heads of fasteners 
bearing on weather side of metal panels.

3. Fasteners for Metal Wall Panels:

a. Self-drilling or self-tapping, zinc-plated, hex-head carbon-steel screws, with EPDM 
sealing washers bearing on weather side of metal panels.

4. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws with hex washer 
head.

5. Blind Fasteners: High-strength aluminum or stainless steel rivets.
6. Corrosion-Resistant Coating: Cold-applied asphalt mastic, compounded for 15-mil (0.4-

mm) dry film thickness per coat. Provide inert-type noncorrosive compound free of 
asbestos fibers, sulfur components, and other deleterious impurities.

7. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, 
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency 
suitable for application and a 30-minute working time.

8. Metal Panel Sealants:

a. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene-
compound sealant tape with release-paper backing. Provide permanently elastic, 
nonsag, nontoxic, nonstaining tape of manufacturer's standard size.

b. Joint Sealant: ASTM C920; one part elastomeric polyurethane or polysulfide; of 
type, grade, class, and use classifications required to seal joints in metal panels 
and remain weathertight; and as recommended by metal building system 
manufacturer.

2.12 FABRICATION

A. General: Design components and field connections required for erection to permit easy 
assembly.

1. Mark each piece and part of the assembly to correspond with previously prepared 
erection drawings, diagrams, and instruction manuals.

2. Fabricate structural framing to produce clean, smooth cuts and bends. Punch holes of 
proper size, shape, and location. Members to be free of cracks, tears, and ruptures.

B. Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and erection 
tolerances.

C. Primary Framing: Shop fabricate framing components to indicated size and section, with 
baseplates, bearing plates, stiffeners, and other items required for erection welded into place. 
Cut, form, punch, drill, and weld framing for bolted field assembly.

1. Make shop connections by welding or by using high-strength bolts.
2. Join flanges to webs of built-up members by a continuous, submerged arc-welding 

process.
3. Brace compression flange of primary framing with steel angles or cold-formed structural 

tubing between frame web and purlin web or girt web, so flange compressive strength is 
within allowable limits for any combination of loadings.
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4. Weld clips to frames for attaching secondary framing if applicable, or punch for bolts.
5. Shop Priming: Prepare surfaces for shop priming according to SSPC-SP 2. Shop prime 

primary framing with specified primer after fabrication.

D. Secondary Framing: Shop fabricate framing components to indicated size and section by roll 
forming or break forming, with baseplates, bearing plates, stiffeners, and other plates required 
for erection welded into place. Cut, form, punch, drill, and weld secondary framing for bolted 
field connections to primary framing.

1. Make shop connections by welding or by using non-high-strength bolts.
2. Shop Priming: Prepare uncoated surfaces for shop priming according to SSPC-SP 2. 

Shop prime uncoated secondary framing with specified primer after fabrication.

E. Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes, as necessary to fulfill indicated 
performance requirements. Comply with indicated profiles and with dimensional and structural 
requirements.

1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of metal panel.

2.13 SOURCE QUALITY CONTROL

A. Special Inspection: Owner will engage a qualified special inspector to perform source quality 
control inspections and to submit reports.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with erector present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Before erection proceeds, survey elevations and locations of concrete- and masonry-bearing 
surfaces and locations of anchor rods, bearing plates, and other embedments to receive 
structural framing, with erector present, for compliance with requirements and metal building 
system manufacturer's tolerances.

C. Proceed with erection only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean and prepare surfaces to be painted according to manufacturer's written instructions for 
each particular substrate condition.

B. Provide temporary shores, guys, braces, and other supports during erection to keep structural 
framing secure, plumb, and in alignment against temporary construction loads and loads equal 
in intensity to design loads. Remove temporary supports when permanent structural framing, 
connections, and bracing are in place unless otherwise indicated.
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3.3 ERECTION OF STRUCTURAL FRAMING

A. Erect metal building system according to manufacturer's written instructions and drawings.

B. Do not field cut, drill, or alter structural members without written approval from metal building 
system manufacturer's professional engineer.

C. Set structural framing accurately in locations and to elevations indicated, according to AISC 
specifications referenced in this Section. Maintain structural stability of frame during erection.

D. Base and Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Tighten anchor rods after supported members have been positioned and plumbed. Do 

not remove wedges or shims but, if protruding, cut off flush with edge of plate before 
packing with grout.

3. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. 
Neatly finish exposed surfaces; protect grout and allow to cure. Comply with 
manufacturer's written installation instructions for shrinkage-resistant grouts.

E. Align and adjust structural framing before permanently fastening. Before assembly, clean 
bearing surfaces and other surfaces that will be in permanent contact with framing. Perform 
necessary adjustments to compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure will be completed and in service.

F. Primary Framing and End Walls: Erect framing level, plumb, rigid, secure, and true to line. Level 
baseplates to a true even plane with full bearing to supporting structures, set with double-nutted 
anchor bolts. Use grout to obtain uniform bearing and to maintain a level base-line elevation. 
Moist-cure grout for not less than seven days after placement.

1. Make field connections using high-strength bolts installed according to RCSC's 
"Specification for Structural Joints Using High-Strength Bolts" for bolt type and joint type 
specified.

a. Joint Type: Snug tightened or pretensioned as required by manufacturer.

G. Secondary Framing: Erect framing level, plumb, rigid, secure, and true to line. Field bolt 
secondary framing to clips attached to primary framing.

1. Provide rake or gable purlins with tight-fitting closure channels and fasciae.
2. Locate and space wall girts to suit openings such as doors and windows.
3. Provide supplemental framing at entire perimeter of openings, including doors, windows, 

louvers, ventilators, and other penetrations of roof and walls.

H. Steel Joists and Joist Girders: Install joists, girders, and accessories plumb, square, and true to 
line; securely fasten to supporting construction according to SJI's "Standard Specifications and 
Load Tables for Steel Joists and Joist Girders," joist manufacturer's written instructions, and 
requirements in this Section.

1. Before installation, splice joists delivered to Project site in more than one piece.
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2. Space, adjust, and align joists accurately in location before permanently fastening.
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that 

joists are stabilized during construction.
4. Joint Installation:

a. Bolt joists to supporting steel framework using carbon-steel bolts unless otherwise 
indicated.

b. Bolt joists to supporting steel framework using high-strength structural bolts unless 
otherwise indicated. Comply with RCSC's "Specification for Structural Joints Using 
High-Strength Bolts" for high-strength structural bolt installation and tightening 
requirements.

c. Weld joist seats to supporting steel framework.

5. Install and connect bridging concurrently with joist erection, before construction loads are 
applied. Anchor ends of bridging lines at top and bottom chords if terminating at walls or 
beams.

I. Bracing: Install bracing in roof and sidewalls where indicated on erection drawings.

1. Tighten rod and cable bracing to avoid sag.
2. Locate interior end-bay bracing only where indicated.

J. Framing for Openings: Provide shapes of proper design and size to reinforce openings and to 
carry loads and vibrations imposed, including equipment furnished under mechanical and 
electrical work. Securely attach to structural framing.

K. Erection Tolerances: Maintain erection tolerances of structural framing within AISC 303.

3.4 METAL PANEL INSTALLATION, GENERAL

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard 
procedures and processes, as necessary to fulfill indicated performance requirements 
demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 
structural requirements.

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may 
be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same 
profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate 
according to equipment manufacturer's written instructions and to comply with details shown.

C. Examination: Examine primary and secondary framing to verify that structural-panel support 
members and anchorages have been installed within alignment tolerances required by 
manufacturer.

1. Examine roughing-in for components and systems penetrating metal panels, to verify 
actual locations of penetrations relative to seams before metal panel installation.

D. General: Anchor metal panels and other components of the Work securely in place, with 
provisions for thermal and structural movement.

1. Field cut metal panels as required for doors, windows, and other openings. Cut openings 
as small as possible, neatly to size required, and without damage to adjacent metal panel 
finishes.
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a. Field cutting of metal panels by torch is not permitted unless approved in writing by 
manufacturer.

2. Install metal panels perpendicular to structural supports unless otherwise indicated.
3. Flash and seal metal panels with weather closures at perimeter of openings and similar 

elements. Fasten with self-tapping screws.
4. Locate and space fastenings in uniform vertical and horizontal alignment.
5. Locate metal panel splices over structural supports with end laps in alignment.
6. Lap metal flashing over metal panels to allow moisture to run over and off the material.

E. Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque 
adjusted to compress EPDM washers tightly without damage to washers, screw threads, or 
metal panels. Install screws in predrilled holes.

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints. Lap 
ribbed or fluted sheets one full rib corrugation. Apply metal panels and associated items 
for neat and weathertight enclosure. Avoid "panel creep" or application not true to line.

F. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect 
against galvanic action by painting contact surfaces with corrosion-resistant coating, by applying 
rubberized-asphalt underlayment to each contact surface, or by other permanent separation as 
recommended by metal roof panel manufacturer.

G. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for 
weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, and 
sealants indicated; or, if not indicated, provide types recommended by metal panel 
manufacturer.

1. Seal metal panel end laps with double beads of tape or sealant the full width of panel. 
Seal side joints where recommended by metal panel manufacturer.

3.5 METAL ROOF PANEL INSTALLATION

A. General: Provide metal roof panels of full length from eave to ridge unless otherwise indicated 
or restricted by shipping limitations.
1. Flash and seal metal roof panels with weather closures at eaves and rakes. Fasten with 

self-tapping screws.

B. Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed clips at 
each standing-seam joint, at location and spacing and with fasteners recommended by 
manufacturer.

1. Install clips to supports with self-drilling or self-tapping fasteners.
2. Install pressure plates at locations indicated in manufacturer's written installation 

instructions.
3. Seamed Joint: Crimp standing seams with manufacturer-approved motorized seamer tool 

so that clip, metal roof panel, and factory-applied sealant are completely engaged.
4. Rigidly fasten eave end of metal roof panels and allow ridge end free movement for 

thermal expansion and contraction. Predrill panels for fasteners.
5. Provide metal closures at peaks, rake edges, rake walls.
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C. Metal Fascia Panels: Align bottom of metal panels and fasten with blind rivets, bolts, or self-
drilling or self-tapping screws. Flash and seal metal panels with weather closures where fasciae 
meet soffits, along lower panel edges, and at perimeter of all openings.

D. Metal Roof Panel Installation Tolerances: Shim and align metal roof panels within installed 
tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines and within 1/8-inch (3-
mm) offset of adjoining faces and of alignment of matching profiles.

3.6 METAL WALL PANEL INSTALLATION

A. General: Install metal wall panels in orientation, sizes, and locations indicated on Drawings. 
Install panels perpendicular to girts, extending full height of building, unless otherwise indicated. 
Anchor metal wall panels and other components of the Work securely in place, with provisions 
for thermal and structural movement.

1. Unless otherwise indicated, begin metal panel installation at corners with center of rib 
lined up with line of framing.

2. Shim or otherwise plumb substrates receiving metal wall panels.
3. When two rows of metal panels are required, lap panels 4 inches (102 mm) minimum.
4. When building height requires two rows of metal panels at gable ends, align lap of gable 

panels over metal wall panels at eave height.
5. Rigidly fasten base end of metal wall panels and allow eave end free movement for 

thermal expansion and contraction. Predrill panels.
6. Flash and seal metal wall panels with weather closures at eaves and rakes, and at 

perimeter of all openings. Fasten with self-tapping screws.
7. Install screw fasteners in predrilled holes.
8. Install flashing and trim as metal wall panel work proceeds.
9. Apply elastomeric sealant continuously between metal base channel (sill angle) and 

concrete, and elsewhere as indicated on Drawings; if not indicated, as necessary for 
waterproofing.

10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or self-
tapping screws.

11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall panels to 
supports with fasteners as recommended by manufacturer.

C. Installation Tolerances: Shim and align metal wall panels within installed tolerance of 1/4 inch in 
20 feet (6 mm in 6 m), noncumulative; level, plumb, and on location lines; and within 1/8-inch (3-
mm) offset of adjoining faces and of alignment of matching profiles.

3.7 METAL SOFFIT PANEL INSTALLATION

A. Provide metal soffit panels the full width of soffits. Install panels perpendicular to support 
framing.

B. Flash and seal metal soffit panels with weather closures where panels meet walls and at 
perimeter of all openings.
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3.8 THERMAL INSULATION INSTALLATION

A. General: Install insulation concurrently with metal panel installation, in thickness indicated to 
cover entire surface, according to manufacturer's written instructions.

1. Set vapor-retarder-faced units with vapor retarder toward warm side of construction 
unless otherwise indicated. Do not obstruct ventilation spaces except for firestopping.

2. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to 
the surrounding construction to ensure airtight installation.

3. Install factory-laminated, black scrim faced or vapor-retarder-faced blankets straight and 
true in one-piece lengths, with both sets of facing tabs sealed, to provide a complete 
vapor retarder.

4. Install blankets straight and true in one-piece lengths. Install vapor retarder over 
insulation, with both sets of facing tabs sealed, to provide a complete vapor retarder.

B. Black Scrim Faced Blanket Roof Insulation: Comply with the following installation method:
1. Over-Purlin-with-Spacer-Block Installation: Extend insulation and vapor retarder over and 

perpendicular to top flange of secondary framing. Install layer of filler insulation over first 
layer to fill space formed by metal roof panel standoffs. Hold in place by panels fastened 
to standoffs.

a. Thermal Spacer Blocks: Where metal roof panels attach directly to purlins, install 
thermal spacer blocks.

2. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and 
taut, nesting with secondary framing to hold insulation in place.

C. Blanket Wall Insulation: Extend insulation and vapor retarder over and perpendicular to top 
flange of secondary framing. Hold in place by metal wall panels fastened to secondary framing.

1. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and 
taut, nesting with secondary framing to hold insulation in place.

3.9 DOOR AND FRAME INSTALLATION

A. General: Install door frames plumb, rigid, properly aligned, and securely fastened in place 
according to manufacturers' written instructions. Coordinate installation with wall flashings and 
other components. Seal perimeter of each door frame with elastomeric sealant used for metal 
wall panels.

3.10 WINDOW INSTALLATION

A. General: Install windows plumb, rigid, properly aligned, without warp or rack of frames or sash, 
and securely fasten in place according to manufacturer's written instructions. Coordinate 
installation with wall flashings and other components. Seal perimeter of each window frame with 
elastomeric sealant used for metal wall panels.

1. Separate dissimilar materials from sources of corrosion or electrolytic action at points of 
contact with other materials by complying with requirements specified in 
AAMA/WDMA/CSA 101/I.S.2/A440.

B. Set sill members in bed of sealant or with gaskets, for weathertight construction.



Tortuga Ranch Skills Center SPS+ Architects, LLP

Pascua Yaqui Tribe Project No. 22050

METAL BUILDING SYSTEMS 133419 - 22

C. Install windows and components to drain condensation, water penetrating joints, and moisture 
migrating within windows to the exterior.

3.11 ACCESSORY INSTALLATION

A. General: Install accessories with positive anchorage to building and weathertight mounting, and 
provide for thermal expansion. Coordinate installation with flashings and other components.

1. Install components required for a complete metal roof panel assembly, including trim, 
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items.

2. Install components for a complete metal wall panel assembly, including trim, copings, 
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar 
items.

3. Where dissimilar metals contact each other or corrosive substrates, protect against 
galvanic action by painting contact surfaces with corrosion-resistant coating, by applying 
rubberized-asphalt underlayment to each contact surface, or by other permanent 
separation as recommended by manufacturer.

B. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 
where possible, and set units true to line and level. Install work with laps, joints, and seams that 
will be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without excessive oil-canning, buckling, and tool 
marks and that is true to line and levels indicated, with exposed edges folded back to 
form hems. Install sheet metal flashing and trim to fit substrates and to result in 
waterproof and weather-resistant performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches 
(600 mm) of corner or intersection. Where lapped or bayonet-type expansion provisions 
cannot be used or would not be sufficiently weather resistant and waterproof, form 
expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, 
filled with mastic sealant (concealed within joints).

C. Roof Curbs: Install curbs at locations indicated on Drawings. Install flashing around bases 
where they meet metal roof panels.

D. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to 
panel as recommended by manufacturer.

3.12 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a qualified special inspector to perform field quality 
control special inspections and to submit reports.

B. Product will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.
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3.13 ADJUSTING

A. Doors: After completing installation, test and adjust doors to operate easily, free of warp, twist, 
or distortion.

B. Windows: Adjust operating sashes and ventilators, screens, hardware, and accessories for a 
tight fit at contact points and at weather stripping to ensure smooth operation and weathertight 
closure. Lubricate hardware and moving parts.

3.14 CLEANING AND PROTECTION

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint 
according to ASTM A780/A780M and manufacturer's written instructions.

B. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 
during construction period.

C. Touchup Painting:

1. After erection, promptly clean, prepare, and prime or reprime field connections, rust 
spots, and abraded surfaces of prime-painted structural framing, bearing plates, and 
accessories.

a. Clean and prepare surfaces by SSPC-SP 2, "Hand Tool Cleaning," or by SSPC-
SP 3, "Power Tool Cleaning."

b. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

D. Metal Panels: Remove temporary protective coverings and strippable films, if any, as metal 
panels are installed. On completion of metal panel installation, clean finished surfaces as 
recommended by metal panel manufacturer. Maintain in a clean condition during construction.

1. Replace metal panels that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures.

E. Doors and Frames: Immediately after installation, sand rusted or damaged areas of prime coat 
until smooth and apply touchup of compatible air-drying primer.

1. Immediately before final inspection, remove protective wrappings from doors and frames.

F. Windows: Clean metal surfaces immediately after installing windows. Avoid damaging 
protective coatings and finishes. Remove excess sealants, glazing materials, dirt, and other 
substances. Clean factory-glazed glass immediately after installing windows.

END OF SECTION 13 3419
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SECTION 21 0500  

COMMON WORK RESULTS FOR FIRE SUPPRESSION 

 

PART 1 GENERAL 
 
1.1    RELATED WORK 
 
   A. General Conditions 
 
   B.   Special Conditions 
 
   C.   Supplementary General Conditions 
 
   D. Architectural, Structural, Civil, Electrical and Mechanical Drawings & Specifications 
 
1.2    SCOPE OF WORK 
 
   A. The work covered by the Fire Suppression Sections of the Specifications shall include the furnishing 

of all materials, labor, transportation, tools, permits, fees, inspections, utilities and incidentals 
necessary for the complete installation of all mechanical and plumbing work required in the Contract 
Drawings. 

 
   B. It is the intent of the Contract Documents to provide an installation complete in every respect.  In the 

event that additional details or special construction is required for work indicated or specified in this 
Section or work specified in other sections, it shall be the responsibility of the Contractor to provide 
all material and equipment which is usually furnished with such systems in order to complete the 
installation, whether mentioned or not. 

 
   C. The Contractor shall visit the premises and thoroughly familiarize himself with all the details of the 

work and working conditions and to verify all dimensions in the field.  The Contractor shall advise the 
Architect of any discrepancy prior to bidding.  The submission of bids shall be deemed evidence of 
the Contractor's site visit, the coordination of all existing conditions, and the inclusion of all 
considerations for existing conditions. 

 
1.3    PLANS AND SPECIFICATIONS 
 
   A. These Specifications are accompanied by drawings of the building and details of the installations 

indicating the locations of equipment, piping, outlets, etc.  The drawings and these specifications are 
complementary to each other, and what is required by one shall be as binding as if required by both. 

 
   B. If departures from the drawings are deemed necessary by the Contractor, details of such departures 

and the reasons therefor shall be submitted to the Architect for review.  No departures shall be made 
without prior written acceptance of the Architect. 

 
   C. The interrelation of the specifications, the drawings, and the schedules is generally as follows:  The 

specifications determine the nature and setting of the materials, the drawings establish the 
quantities, dimensions, and details, and the schedules give the performance characteristics. 

 
   D. Should the drawings disagree in themselves or with the specifications, the contractor shall 

immediately notify the architect and shall perform and/or furnish the better quality or greater quantity 
of work or materials unless otherwise directed by the architect in writing.  In case the specifications 
should not fully agree with the schedules, the latter shall govern.  Figures indicated on drawings 
govern scale measurements and large scale details govern small scale drawings.  In case of 
disagreement between specifications and drawings, see Division I of these specifications for 
clarifications. 
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   E. Items specifically mentioned in the specifications but not shown on the drawings and/or items shown 
on the drawings but not specifically mentioned in the specifications shall be installed by the 
Contractor under the appropriate section of work as if they were both specified and shown. 

 
1.4    QUALITY ASSURANCE 
 
   A. All work shall comply with the applicable rules of the following: 
 
        1.   2018 International Building Code 
 
        2.   2018 International Mechanical Code 
 
        3.   2018 International Plumbing Code  
 
        4.   2018 International Fire Code 
 
        5.   2018 International Energy Conservation Code 
 
        6.   National Fire Protection Association Codes 
 
        7.   State Fire Marshall 
 
         8. All applicable city, county, state, and federal rules, codes, and ordinances. 
 
   B. In any instance where these specifications call for materials for construction of a better quality or 

larger size than required by the codes, the provisions of these specifications shall take precedence.  
None of the terms or provisions of this specification shall be construed as waiving any rules, 
regulations, or requirements of these authorities.  The codes shall govern in case of direct conflict 
between the codes and the Drawings. 

 
1.5    SUPERVISION 
 
   A. A competent foreman or superintendent, initially approved by the Architect, shall be assigned to the 

project to receive instructions and to act for the Contractor.  Once this superintendent has been 
approved, no change shall be made without approval of the Architect.  Architect's authorized 
representative and/or owner's observer shall have the right to observe the work at any time.  The 
Contractor shall have a representative present when his work is being observed, and he shall give 
assistance, as may be required, to the Architect's representative.  Recommendations made by the 
observer shall be promptly carried out, and all unsatisfactory material and/or workmanship shall be 
replaced at once, to the satisfaction of the Architect. 

 
1.6    GUARANTEE 
 
   A. The Contractor shall guarantee all materials and workmanship for a period of two (2) years after the 

final acceptance of work. 
 
1.7    UTILITIES 
 
   A. The contract documents reflect the general location, size and pressure of water and other lines and 

manner of routing for all utilities known to be required on this project.  It shall be the responsibility of 
the Contractor to visit the site, meet with the local utility companies in order to coordinate and confirm 
the exact requirements for each utility to provide a complete and operative system.  The bid 
submitted by the Contractor shall include costs for all such utility company charges and/or fees. 

 
1.8    BUILDING CONSTRUCTION AND LAYOUT OF WORK 
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   A. It shall be the responsibility of the Contractor to consult the architectural and engineering drawings 
and details so as to thoroughly familiarize himself with the type and quality of construction to be 
provided on this project. 

 
   B. The Drawings are diagrammatic in character and cannot show every connection in detail or every 

pipe and duct in its exact location.  These details are subject to the requirements of ordinances and 
also structural and architectural conditions.  The Contractor shall carefully investigate structural and 
finish conditions and shall coordinate the separate trades in order to avoid interference between the 
various phases of work.  Work shall be laid out so that it will be concealed in furred chases or above 
suspended ceilings, etc., in finished portions of the building, unless specifically noted or indicated to 
be exposed.  Work shall be installed to avoid crippling of structural members; therefore, inserts to 
accommodate hangers shall be set before concrete is poured, and proper openings through floor, 
walls, beams, etc., shall be provided as hereinafter specified or as otherwise indicated or required 
before concrete is poured.  All work shall be run parallel or perpendicular to the lines of the building 
unless otherwise noted. 

 
   C. The approximate location of each item is indicated on the drawings.  These drawings are not 

intended to give complete and exact details in regard to location. Exact locations are to be 
determined by actual measurements at the building and will in all cases be subject to the approval of 
the Architect, and he reserves the right to make any reasonable changes in the locations indicated 
without additional cost. 

 
1.9    SHOP DRAWINGS AND BROCHURES 
 
   A. After the Contract is awarded, but prior to proceeding with the Work, the Contractor shall obtain, 

check, certify, and submit complete Shop Drawings and Brochures from Manufacturers, Suppliers, 
Vendors, etc., for all materials and equipment specified herein.  Submit Shop Drawings and 
Brochures in sufficient time so as not to impede the progress of work.  At least two weeks will be 
required for the processing of Shop Drawings and Brochures in the Engineer's office, exclusive of 
transmittal time.  This time shall be considered by the Contractor when scheduling submittal data.   

 
   B. The Engineer's review of Shop Drawings and Brochures shall not relieve the Contractor of the 

responsibility for dimensions, errors that may be contained therein, or deviations from Contract 
Document requirements.  It shall be clearly understood that the Engineer's noting some errors but 
overlooking others does not grant the Contractor permission to proceed in error.  Regardless of any 
information contained in the Shop Drawings, the requirements of the Contract Documents shall 
govern and are not waived or superseded in any way by the submittal data review. 

 
   C. Each Shop Drawing shall indicate in the lower right hand corner and each Brochure shall indicate on 

the front cover the following:  the Title of the Sheet or Brochure; name and location of the building; 
names of the Architect, Engineer, Contractor, Manufacturer, Supplier, Vendor, etc., the date of 
submittal; and the date of each correction and revision.   So far as is practical, each Shop Drawing 
and/or Brochure shall bear a cross-reference note to the sheet number or numbers of the Contract 
Drawings and/or Specifications showing the same work.  Shop Drawings and Brochures shall be 
prepared as follows:   

 
l. Shop Drawings:  Drawings shall be drawn to a scale that can be easily read and shall 

contain sufficient plans, elevations, sections, and isometrics to describe clearly the items in 
question.  Drawings shall be prepared by skilled technicians experienced in this type of 
work.  All piping, equipment layouts and similar Shop Drawings shall be drawn to at least 
1/8" = 1'0" scale. 

 
2.  Brochures/Cut-sheets:  Brochures/Cut-sheets shall be published by the Manufacturers and 

shall contain complete and detailed engineering and dimensional information to show that 
the equipment will fit into the allotted space.  Brochures not compiled in the manner 
described below shall be returned for resubmittal. 
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3.  Brochures submitted shall contain only information which is relevant to the particular 

equipment or materials to be furnished.  Do not submit catalogs that describe several 
different items other than those items to be used unless all irrelevant information is marked 
out or relevant information is clearly marked. 

 
   D. The submittal format shall follow the Specifications format with a submittal required for each section 

of this Division.  Each major category of equipment shall be submitted under a separate cover letter. 
 The first submittal shall be accompanied by a three-ring hard back binder for the A/E to use in 
retaining copies of the submittals.  Copies of each submittal shall be three-hole punched and 
arranged (or folded if required) for the A/E's filing convenience.  Provide one copy of updated TABLE 
OF CONTENTS and progressive-tabbed manila index sheets also for the A/E's filing convenience. 

 
   E. Submit six (6) copies of all Shop Drawings and Brochures for review and approval.  One set will be 

retained by the Engineer, one set by the Architect for record purposes. 
 
   F. Minimum size of submittal data shall be 8-1/2" x 11". 
 
   G. Any submittal that is disapproved must be resubmitted within two (2) weeks following notification of 

such disapproval.  If no satisfactory material is submitted within the two-week period, the Architect 
reserved the right to require the Contractor to furnish items exactly as described in the Contract 
Documents. 

 
   H. No allowances will be made for submittals which are not made in a timely fashion or which are 

turned down because they are not equal.  Should delivery problems arise due to the above, affecting 
the completion time of the project, the Contractor will furnish and install acceptable alternates until 
the proper materials arrive and then replace the alternate materials with the approved materials, all 
at no cost to the Owner.  If the Contractor is not able to furnish an acceptable alternate until the 
proper materials arrive, he will assume all costs for furnishing and installing all alternates as directed 
by the Architect and/or will pay a suitable penalty for the inconvenience experienced by the Owner.  
This penalty will be set by the Architect based on the particular circumstances. 

 
1.10    SUBSTITUTIONS 
 
   A. The listing of product manufacturers, catalog numbers, etc., in the various sections of the 

specifications is intended to establish a standard of quality only, and is not intended to preclude 
open, competitive bidding.  The Contractor may at his option submit substitute materials or methods 
which he feels are equal or superior to those specified.  If the Contractor does submit alternate 
materials or methods, it shall be understood that the Contractor:    

 
1. Has personally investigated the proposed substitute product and determined that it has all 

the same accessories and is equal or superior in all respects to the item specified. 
 

2. Will provide the same guarantee for the substitution that he would for that specified. 
 

3. Has coordinated the installation of the equipment which he proposes to substitute with all 
other trades especially in regard to electrical requirements and to operating weights trades 
and includes the costs for any changes required for the work to be complete in all respects.  
The Contractor will prepare shop drawings where required by the Architect or where 
dimensions vary. 

 
4. Waives any and all claims for additional costs related to the substitution. 

 
1.11    SPARE PARTS DATA 
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   A. As soon as practicable after approval of materials and equipment, and, if possible, not later that one 
month prior to the date of beneficial occupancy, the Contractor shall furnish spare parts data for 
each different item of equipment listed.  The data shall include a complete list of parts and supplies, 
with current unit prices and sources of supply; a list of parts and supplies that are either normally 
furnished at no extra cost with the purchase of the equipment or specified hereinafter to be furnished 
as part of the contract.  The foregoing shall not relieve the Contractor of any responsibilities under 
the guarantee specified. 

 
1.12    RECORD DRAWINGS 
 
   A. The Contractor shall keep a set of Drawings of the job, noting daily all changes made in the 

Drawings in connection with the final installation including exact dimensioned locations of all new and 
uncovered existing active and inactive utilities outside the building and shall turn over a clean, neatly 
marked set of sepias reproducible Drawings showing "as-built" work to the A/E for delivery to the 
Owner.  All underground utilities and services and systems shall be accurately located by the 
Contractor and dimensioned on the "as-built" Drawings. 

 
1.13   OPERATING AND MAINTENANCE MANUAL 
 
   A. Prepare and submit to the Architect for delivery to the Owner an indexed manual with complete 

technical data for every piece of equipment and material installed under this contract. 
 

1. Complete fire suppression submittals as approved by Architect. 
 

2. Manufacturer's installation instruction brochures. 
 

3. Manufacturer's local representative and/or Distributor's name, address and phone number. 
 

4. Manufacturer's operating and maintenance brochures. 
 

   B. This manual shall include all of the listed data bound into a permanent hard-back binder identified on 
the cover as "Operating and Maintenance Manual" with additional cover display of the names and 
location of the Building, the Owner, the Architect, the Engineers, the General Contractor, and the 
Sub-Contractors installing equipment represented in the brochure. 

 
   C. Contents of the Manual shall be grouped in sections according to the various sections of this Division 

and shall be listed in a Table of Contents. 
 

PART 2   PRODUCTS 
 
2.1    STANDARDS FOR MATERIALS 
 
   A. All materials, in general, shall conform to the requirements of all agencies of publications 

hereinbefore specified under the paragraph QUALITY ASSURANCE and shall be listed, inspected, 
and approved by the Underwriters Laboratories and shall bear the U.L. label where labeling service 
is available.  The label or listing of the Underwriters Laboratories, Inc. will be accepted as evidence 
that the materials or equipment conform to the applicable standards of that agency.  In lieu of this 
listing, the Contractor may submit a statement from a nationally recognized testing agency indicating 
that the items have been tested in accordance with required procedures, and that the materials and 
equipment comply with all contract requirements. 

 
2.2    STANDARD PRODUCTS 
 
   A. Materials and equipment to be provided shall be the standard catalog products of manufacturers 

regularly engaged in the manufacture of products conforming to these specifications, and shall 
essentially duplicate materials and equipment that have been in satisfactory use at least two years. 
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2.3    MANUFACTURERS INSTRUCTIONS 
 
   A. The responsibility for the furnishing of the proper equipment and/or material and the responsibility for 

seeing that it is installed as intended by the manufacturer, rests entirely upon the Contractor.  If 
needed for proper installation, operation, or startup, the Contractor shall request advice and 
supervisory assistance from the representative of the specific manufacturer.  The manufacturers' 
published instructions shall be followed for preparing, assembling, installing, erecting, and cleaning 
manufactured materials or equipment, unless otherwise indicated.  The Contractor shall promptly 
notify the Architect in writing of any conflict between the requirements of the contract documents and 
the manufacturers' directions and shall obtain the Architect's instructions before proceeding with the 
work.  Should the Contractor perform any such work that does not comply with the manufacturers' 
directions or such instructions from the Architect, he shall bear all costs arising in connection with the 
deficiencies. 

 
2.4    RUST PREVENTION 
 
   A. All metallic materials shall be protected against corrosion.  Exposed metallic parts of outdoor 

apparatus made of ferrous metals but not of corrosion-resistant steel, shall be zinc-coated in 
accordance with ASTM A123 or A153, except where other equivalent protective treatment is 
specifically approved in writing. 

 
2.5    STORAGE ON SITE 
 
   A. The Contractor shall not receive material or equipment at the job site until ready for installation or 

until there is a suitable space provided to properly protect equipment from rust, weather, humidity, 
dust, or physical damage. 

 
2.6    NAMEPLATES 
 
   A. Each major component of equipment shall have the manufacturer's name, address, and catalog 

number on a plate securely attached to the item of equipment.  All data on nameplates shall be 
legible at the time of final inspection. 

 
 
2.7    CONDITION OF MATERIAL AND APPURTENANCES 
 
   A. All pipe, fittings, appurtenances, and other material required for complete installation of these 

systems shall be new to conform to manufacturer's recommendations, unless otherwise specified.  
All equipment injured or damaged in transit from factory, during delivery to premises, while in storage 
on premises, while being erected and installed, and while being tested, until time of substantial 
completion, shall be replaced by the Contractor without extra cost to Owner. 

 

PART 3   EXECUTION 
 
3.1    INSTALLATION OF SYSTEMS 
 
   A. Provide and install unions at proper points to permit removal of pipe and various equipment and 

machinery items without injury to other parts of system.  No union will be required in welded lines or 
lines assembled with solder joint fittings, except at equipment items, machinery items, and other 
special pieces or apparatus.  Companion flanges on lines at various items of equipment, machines 
and pieces of apparatus, shall serve as unions to permit removal of the particular items.  Unions 
connecting ferrous pipe to copper or brass pipe shall be dielectric type. 

 
3.2    SPACE AND EQUIPMENT ARRANGEMENT 
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   A. All equipment shall be installed in a manner to permit access to parts requiring service without 
disassembly of other equipment. 

 
   B. Any large piece of apparatus which is to be installed in any space in the building, and which is too 

large to permit access through stairways, doorways, or shafts shall be brought to the job and placed 
in the space before the enclosing structure is completed.  Following placement in the space, such 
apparatus shall be thoroughly protected against damage. 

 
3.3    PRECEDENCE OF WORK 
 
   A. This contract includes many different systems furnished and installed by different trades.  Each trade 

shall coordinate their work with that of all other trades so that it may be installed in the most direct 
and workmanlike manner without hindering or handicapping any other trades.   

 
3.4   EXCAVATION AND BACKFILL 
 
   A. The Contractor shall perform all excavation of every description required in the execution of his work. 

 Excavation shall be through whatever substance encountered, to the depths indicated on the 
drawings, or as required.  Excavated material suitable for backfill shall be piled in an orderly manner 
a sufficient distance from the trench to prevent overloading sides and causing cave-ins.  Excavated 
materials not suitable for backfill shall be removed or stored as directed.  Such grading shall be done 
as is necessary to protect the excavation from surface water.  Trenches shall be maintained in a dry 
condition by bailing, pumping, or other approved methods.  Pipe shall not be laid in wet trenches.  
Sheeting and shoring shall be provided as required for the protection of the work and the safety of 
personnel. 

 
   B. Trenches shall be of the necessary width and depth to provide for proper laying of pipe and 

appurtenances, with banks as nearly vertical as possible.  Bottoms of trenches shall be excavated to 
the grade and depth indicated or required, and barrel of pipe shall be laid on firm and undisturbed 
soil.  Bell holes, of a size to permit proper grading, shall be provided as required.  Over-depth 
excavations shall be backfilled to proper level with sand.  When rock or other soil not suitable for 
bedding the pipe is encountered, it shall be removed to a depth of not less than 1' below grade, and 
backfilled with sand to grade, to provide a suitable bed for pipe.  Existing underground piping shall be 
protected from damage during excavation and backfilling, and if damaged, shall be repaired to the 
Architect's satisfaction, at the Contractor's expense. 

 
   C. Trenches shall not be backfilled until all required tests have been performed.  This requirement does 

not preclude sectional testing and backfilling of the various systems.  Trenches shall be carefully 
backfilled with a minimum 6" sand cover over piping then backfilled with material (free from large 
earth clods, rocks, and/or foreign materials), laid in 6" layers, compacted to 90 percent of maximum 
dry density as determined by ASTM D698 (compaction shall be to 95 percent below structures, 
including sidewalks and roadways). 

 
   D. Open trenches abutting foundation or basement excavations, building walls, and grade beams, will 

not be permitted, but shall be backfilled and completed, for as distance of not less than 10' from the 
above features, as soon as possible.  All damage resulting from flooding due to open trenches shall 
be paid for by the Contractor. 

 
   E. Where excavation requires, existing walks, street, drives, or other existing pavement shall be cut to 

install new lines and to make new connections to existing lines.  The size of the cut shall be held to a 
minimum, consistent with the work to be accomplished.  After the installation of the new materials is 
completed and the excavation has been backfilled, the paving shall be patched, using materials to 
match those cut out.  The patches shall be thoroughly bound with the original surfaces, and shall be 
level with them. 

 
3.5    CUTTING AND PATCHING 
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   A. Where it becomes necessary to cut through any wall, floor, or ceiling to permit installation of any 

work under this section of the specifications or to repair any defects that may appear, up to the 
expiration of the guarantee period, such cutting shall be done under the observation of the Architect 
by the Contractor.  The Contractor shall not be permitted to cut or modify any structural members 
without the written direction of the Architect. 

 
   B. Patching of all openings cut by the Contractor, or repairing of any damage to the work of other trades 

occasioned by the cutting operations, or occasioned by the failure of any part of work installed under 
this contract, shall be performed by the trade whose work is involved, but shall be paid for by the 
Contractor. 

 
   C. Any openings cut through exterior walls or roofs shall be provided with suitable covers, while they are 

left open, to protect the property or materials involved.  Any openings cut through walls below grade 
shall be properly protected to prevent entrance of water or other damaging elements. 

 
3.6    HOISTING, SCAFFOLDING, AND TRANSPORTATION 
 
   A. The Contractor shall provide his own hoisting facilities to set his materials and equipment in place in 

the building, as indicated on drawings and for subsequent cleaning, testing, and adjusting. 
 
   B. The Contractor shall provide necessary transportation to facilitate the delivery of all materials, 

equipment, tools, and labor to the job, in accordance with intent of these documents. 
 
3.7    CLEANING 
 
   A. The Contractor shall, at all times, keep the premises free from accumulations of waste material or 

rubbish caused by him, his employees, or his work.  This debris shall be removed, not only from the 
building, but also from the project site. 

 
   B. At completion of the job, the Contractor shall remove all of his tools, scaffolding, and surplus 

materials.  He shall leave the area "broom clean." 
 
3.8    ELECTRICAL WIRING OF MOTORS AND EQUIPMENT 
 
   A. Unless specifically shown, indicated, or specified to the contrary, each item shown or required by the 

Drawings or specified in the Specifications shall be accompanied by all motors and starting and 
controlling equipment necessary for the items' proper operations.  These motors shall be integrally 
attached to and/or installed with their associated equipment item and electrically connected as 
specified in the Electrical Specifications.  Equipment controlled from motor control centers shall be 
supplied with motors only.  Motor control centers are specified in the Electrical Specifications and 
shown on the Electrical Drawings. 

 

END OF SECTION 
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SECTION 21 0523 

VALVES FOR FIRE SUPPRESSION 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Gate Valves 
 
   B. Ball Valves 
 
   C. Check Valves 
 
   D. Butterfly Valves 
 
1.2 RELATED WORK 
 
   A. Section 210500 – Common Work Results for Fire Suppression 
 
   B. Section 211313 - Wet Pipe Sprinkler Systems 
 
1.3 SHOP DRAWINGS 
 
   A. Submit product data in accordance with Section 210500. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Valves as manufactured by KITZ, Nibco, Crane, Apollo, Watts or approved equal are acceptable 

provided they meet or exceed these specifications. 
 
   B. Provide valve types of same manufacturer throughout where possible. 
 
   C. Provide valves with manufacturer's name and pressure rating clearly marked on outside of body. 
 
   D. Provide factory-fabricated valves recommended by manufacturer for use in service indicated.  

Provide valves of types and pressure ratings indicated; provide proper selection as determined by 
installer to comply with installation requirements.  Provide sizes as indicated, and connections, which 
properly mate with pipe, tube and equipment connections.  Where more than one type is indicated, 
selection is Installer's option.  Valves shall be of same make for all these services.  

 
2.2 VALVE CONNECTIONS 
 
   A. Provide valves suitable for connection to adjoining piping as specified for pipe joints.  Use pipe size 

valves unless otherwise indicated. 
 
   B. Provide threaded valves for pipe sizes 2 inches and smaller. 
 
   C. Provide flanged valves  for pipe sizes 2 1/2 inches and larger. 
 
   D. Solder or screw to solder adaptors for copper tubing. 
 
   E. Use valve body suitable for mechanical coupling jointed piping. 
 
   F. Provide butterfly valves with full tapped lug bodies. 
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2.3 GATE VALVES 
 
   A. Select valves, equipped with packing suitable for intended service.  (Under no circumstances is 

asbestos acceptable)  Select valves designed so back seating protects packing and stem threads 
from media when valve is fully opened, and equipped with gland follower.  Guides for disc on rising 
stem valves must be machined for accurate fit. 

 
   B. Comply with the following standards: 
 
 Bronze Valves:  MSS SP - 80 
 
   C. Fire Sprinkler Service 
 
 1. Threaded ends 2" and smaller:  Class 125, bronze body, screwed bonnet, rising stem, solid 

wedge:  Kitz #44, Nibco T-111, Crane 428 or equal.  (Non-rising gate valves may be used 
where headroom prevents full extension of rising stems:  Kitz #40, Nibco T-113, Crane 438 
or equal) 

 
 2. Solder ends 2" and smaller:  Class 125, bronze body, screwed bonnet, rising stem, solid 

wedge:  Kitz #44, Nibco S-111, Crane 428 or equal.  (Non-rising stem gate valves may be 
used where headroom prevents full extension of rising stems:  Kitz #41, Nibco S-113, Crane 
438 or equal) 

 
 3. Flanged ends 2" and larger:  Class 125 iron body, bronze mounted, bolted bonnet, rising 

stem, OS&Y, solid wedge:  Kitz #72, Nibco F617-0, Crane 465-1/2 or equal. 
 
2.4 BALL VALVES 
 
   A. Select with full port opening, blow out proof stem, hard chrome plated forged brass vented ball, 

adjustable packaging nut, rated not less than 600# W.O.G., 150 W.S.P. 
 
   B. Comply with the following standards: 
 
 Ball Valves:  MSS SP - 110 
 
   C. Fire Sprinkler Service 
 
 1. Threaded ends 3" and smaller:  600# W.O.G., 150 W.S.P., bronze two piece body, hard 

chrome plated full port forged brass ball, true adjustable packing nut, blow-out proof stem:  
Kitz #68, Nibco T-585-70, Apollo 77-100 Series, Watts 6080 or equal.  

 
 2. Solder ends 3" and smaller:  600# W.O.G., 150 W.S.P., bronze two piece body, hard 

chrome plated full port forged brass ball, true adjustable packing nut, blow-out proof stem:  
Kitz #69, Nibco T-585-70, Apollo 77-200 Series, Watts B-6081 or equal.  

 
2.5 BUTTERFLY VALVES 
 
   A. Where butterfly valves are used as shut-off for termination, or equipment removal or repair, select 

ductile iron lug type valves, bi-directional, dead-end service rated to the full working pressure of the 
valve.  Provide gear operators on butterfly valves 8" and larger.  Valve bodies to have extended 
necks to provide for 2-1/2" insulation as needed.  Butterfly valves 12 inch and smaller rated to 200 
psi, 14 inch and larger to 150 psi. 
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   B. Comply with the following standards: 
 
 Butterfly Valves:    MSS SP - 67 
 
   C. Fire Sprinkler Service 
 
 1. Lug type 2" and larger:  Ductile iron body, lever operated, 10-position throttling handle 2-6 

inch, 8 inch and larger gear operated, bronze disc, type 400 Series stainless steel stem, 
EPDM seat.  Butterfly valves 12 inch and smaller rated to 200 psi, 14 inch and larger 150 
psi. 

 
   D. Manufacturer subject to compliance with requirements, provide butterfly valves with one of the 

following:  Kitz #6122E (Lug type), Milwaukee, ML233E (Lug), Nibco LD2000 (Lug) or equal. 
 
2.6 CHECK VALVES 
 
   A.  Comply with the following standards for design, workmanship, material and testing: 
 
 Bronze Valves:  MSS SP - 80 
 
   B. Construct valves of pressure casting free of any impregnating materials 
 
   C. Fire Sprinkler Service 
 
 1. Threaded ends 2" and smaller:  Class 125, bronze body, screwed cap, "Y" pattern swing, 

bronze disc:  Kitz #22, Nibco T-413B, Crane 37 or equal. 
  
 2. Soldered ends 2" and smaller:  Class 125, bronze body, screwed cap, "Y" pattern swing, 

bronze disc:  Kitz #23, Nibco T-413B, Crane 1342 or equal. 
 
 3. Flanged ends 2-1/2" and larger:  Class 125, iron body, bronze mounted, horizontal swing, 

cast-iron disc:  Kitz #78, Nibco F918-B, Crane 373 or equal.   
 
2.7 VALVE FEATURES 
 
   A. Provide valves with features indicated and where not otherwise indicated, provide proper valve 

features as outlined in this specification.  Comply with ANSI B31.1. 
 
   B. Flanged valve ends comply with ANSI B16.1 (cast iron), ANSI B16.24 (bronze). 
 
   C. Threaded valve ends comply with ANSI B2.1. 
 
   D. Solder Joint valve ends complying with ANSI B16.18. 
 
   E. Fabricate pressure-containing components of valves, including stems and seats from brass or 

bronze materials; of standard alloy recognized in valve manufacturing that resist de-zincification. 
 
   F. Butterfly valve designed for flow regulation and manufactured to be tight in closed position.  Test 

pressures in accordance with MSS SP-67 as follows:  Seat 2-12" 220 psi.  No leakage permitted 
under test.  

 
2.8 VALVE OPERATORS 
 

A. Provide suitable handwheels for all valves. 
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PART 3   EXECUTION 
 
3.01 INSTALLATION 
 
   A. Install valves with stems upright or horizontal, not inverted. 
 
   B. Use U.L. approved valves in fire protection systems. 
 
 

END OF SECTION 
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SECTION 21 0529 

SUPPORTS, ANCHORS AND SLEEVES FOR FIRE SUPPRESSION 

 

PART 1 GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Pipe Hangers and Supports 
 
1.2 RELATED WORK 
 
   A. Section 210500 – Common Work Results For Fire Suppression 
 
   B. Section 211313 - Wet Pipe Sprinkler System 
 
1.3 SUBMITTALS 
 
   A. Submit shop drawings in accordance with Section 210500 Common Work Results For Fire 

Suppression. 
 
1.4 REFERENCES 
 
   A. Automatic Sprinkler Pipe Supports: NFPA No. 13, Standard for the Installation of  Sprinkler Systems, 

FM approved. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products shall be as manufactured by Grinnell, Elcen, Fee  and Mason, Unistrut or approved equal. 
 
2.2 INSERTS 
 
   A. Malleable iron case of galvanized steel sheet and expander plug for threaded connection with lateral 

adjustment, top slot for reinforcing rods, lugs for attaching to forms. 
 
   B. Size inserts to suit threaded hanger rods. 
 
2.3 PIPE HANGERS AND SUPPORTS 
 
   A. Hangers:  Pipe sizes 1/2 inch to 1-1/2 inch:  adjustable wrought steel ring. 
 
   B. Hangers:  Pipe sizes 2 inches to 4 inches:  adjustable wrought steel clevis. 
 
   C. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 
 
   D. Vertical Support:  Steel riser clamp. 
 
   E. Steel Beam Clamps:  Elcen Figure 33, Type 3 or approved equal. 
 
   F. Expansion Anchors:  Phillips Red Head or approved equal. 
 
   G. Design hangers to impede disengagement by movement of supported pipe. 
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2.4 HANGER RODS 
 
   A. Provide cadmium plated steel hanger rods, threaded both ends, threaded one end, or continuous 

threaded. 
 
2.5 SLEEVES 
 
   A. Pipes through Walls, Fire Proofing, Footings, Potentially Wet Floor:  Form with galvanized steel pipe. 
 
   B. Size large enough to allow for movement due to expansion and to provide for continuous installation. 
 

PART 3 EXECUTION 
 
3.1 INSERTS 
 
   A. Use inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete 

beams wherever practicable. 
 
   B. Set inserts in position in advance of concrete work.  Provide reinforcement rod in concrete for inserts 

carrying pipe over 4 inch or ducts over 60 inches wide. 
 
   C. Where concrete slabs form finished ceiling finish inserts, flush with slab surface. 
 
3.2 PIPE HANGERS AND SUPPORTS 
 
   A. All structures and appurtenances employed for the purpose of supporting the pipe and guiding it 

properly shall be carefully fabricated in such a manner as to preserve the true grade of the pipe 
without subjecting either the pipe or the supporting and guidance members to any undue strain. 

 
   B. Support horizontal piping as follows: 
 
   C. Space hangers and furnish rods as follows: 
 
  Nominal Pipe            Span (ft.)             Hanger Rod 
  Size (in.)         Steel    Copper       Diameter (in.) 
  ____________________________________________________ 
 
     1/2               5           5                3/8 
     3/4               6           6                3/8 
       1                7           6                3/8 
    1-1/2              9           8                3/8 
      2               10          9                3/8 
      3               10         10                1/2 
      4               10         10               5/8 
  
   D. Install hangers to provide minimum 1/2 inch clear space between finished covering and adjacent 

work. 
 
   E. Place a hanger within one foot of each horizontal elbow. 
 
   F. Use hangers which are vertically adjustable 1-1/2 inch maximum after piping is erected. 
 
   G. Support piping at each change or direction, at ends of branches, at base and top of riser pipes and 

drops, and wherever necessary to prevent sag, bending or vibration, in addition to above-listed 
hanger spacing. 
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   H. Support vertical piping at every floor.  
 
3.3 PRIMING 
 
   A. Prime coat non-galvanized steel hangers and supports. 
 
3.4 SLEEVES 
 
   A. Set sleeves in position in advance of concrete work.  Provide suitable reinforcing around sleeves. 
 
   B. Extend sleeves through potentially wet floors 1 inch above finished floor level.  Caulk sleeves full 

depth and provide floor plate. 
 
   C. Where piping passes through floor, ceiling or wall close off space between pipe and construction 

with non-combustible insulation.  Provide tight fitting metal caps on both sides and caulk. 
 
   D. Install chrome plated escutcheons where piping passes through finished surfaces. 
 
   E. Provide pipe sleeves for all piping.  Pipe sleeves are not required if hole is core drilled. 
 
   F. Size pipe sleeves to permit placing pipe. 
 
   G. Sleeves for pipes through floor slabs standard weight galvanized steel pipe with top of sleeve 

projecting 2 inches above finished floor.  For waterproof sleeves. 
 
   H. Sleeves for pipe through walls standard weight galvanized steel pipe or 18-gauge galvanized sheet 

metal with ends flush with wall surface. 
 
   I. Seal pipes passing through walls or slabs.  Use mastic or oakum seal in the annular space in 

non-fire-rated walls; use Dow-Corning 3-6548 silicone RTV foam firestop sealant or equal in the 
annular space in fire-rated walls or other envelopes. 

 
   J. Seal exposed pipe passing through floor slabs with Dow- corning 3-6548 silicone RTV foam firestop 

sealant or equal and point with caulking compound.  Strike off flush at top of sleeve. 
 
   K. Sleeves penetrating exterior walls below grade shall be standard weight, black steel pipe with 1/4" 

thick steel plate secured to the pipe with a continuous fillet weld.  The plate shall be located in the 
middle of the wall and shall be 4" wider all around than the sleeve it encircles.  The entire assembly 
shall be hot dipped galvanized after fabrication.  The pipe passing through the sleeve shall be 
centered within the sleeve and the annulus opening sealed with "Link Seal" casing seals 
manufactured by Thunderline Corporation, Wayne, Michigan.  Series 300 for pipe sizes 1/2" through 
10" and series 400 or 500 for larger pipe sizes or equal. 

 
   L. All piping shall be installed with due regard to expansion and contraction.  Type of hanger, methods 

of support, location of supports, etc., shall be governed in part by this consideration. 
 

END OF SECTION 
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SECTION 21 1313 

WET PIPE SPRINKLER SYSTEMS 

 

PART 1   GENERAL 
 
1.1 RELATED DOCUMENTS 
 
   A. All work performed under this Section of the Specifications shall be in strict accordance with the 

provisions of the General Conditions and Requirements, and Section 210500 Common Work 
Results For Fire Suppression. 

 
1.2 WORK INCLUDED 
 
   A. The design and installation of a complete wet pipe automatic sprinkler system including exterior and 

interior water piping, sprinkler heads, valves, hangers and supports, sleeves, Fire Department 
connections and accessories. 

 
   B. Verification of all design criteria stated within these documents (including but not limited to Hazard 

Occupancy Classification, Design Density and Availability of Water) prior to bidding.  If a conflict is 
found between the stated design criteria and any governing agency, the contractor shall notify the 
Architect prior to bidding. 

 
   C. This building shall be classified at the minimum of Ordinary Hazard Group 1 as per Pima Community 

College. 
 
1.3 RELATED WORK 
 
   A. Section 210500 – Common Work Results For Fire Suppression 
 
   B. Section 210523 – Valves For Fire Suppression 
 
   C. Section 210529 – Supports, Anchors and Sleeves For Fire Suppression 
 
1.4 REFERENCE STANDARDS 
 
   A. NFPA No. 13:  Sprinkler Systems    
 
   B. NFPA No. 24:  Fire Department Connections 
 
   C. Local Fire Code and State Fire Marshal Requirements 
 
1.5 QUALITY ASSURANCE 
 
   A. Sprinkler equipment, design and installation shall meet the requirements, recommendations of local 

authority having jurisdiction and the Owner's Insurance Underwriters. 
 
   B. The design, equipment furnished and installation shall meet the requirements of NFPA No. 13, 

"Standard for the Installation of Sprinkler Systems." 
    
   C. Systems shall be tested in accordance with NFPA-13.  Test shall be witnessed by Architect and 

approved in writing prior to activation. 
 
   D. The system shall be designed and installed by a firm regularly engaged in the design and installation 

of automatic fire protection systems, in accordance with the requirements of the National Fire 
Protection Association, or by an authorized Agent of such firm.  Evidence to support the above 
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requirements may be requested, and any proposed installer who cannot show suitable experience 
will be rejected. 

 
   E. Standard Products:  Materials and equipment shall be standard products of the manufacturer's latest 

design, and suitable to perform the functions intended.  The name of the manufacturer, and the 
serial numbers, shall appear on all major components and shall bear the UL or FM label or marking. 
 Equipment added to an existing system shall function in the same manner as similar components of 
the existing system. 

 
   F. Conformance to Agency Standards:  Submit evidence of conformance of the entire system to the 

requirements of NFPA 13 standards, and of the Arizona State Fire Marshal and the Authorities 
having Jurisdiction.  Required changes to meet code, insurance or jurisdictional authority 
requirements are to be made by the sprinkler contractor at no additional cost to the Owner. 

 
1.6 SUBMITTALS 
 
   A. Submit shop drawings in accordance with Section 210500. 
 
   B. Fire sprinkler system shop drawings shall be submitted to the Architect prior to any submittals to any 

AHJ.  The Architect's comments shall be incorporated into revised plans as required, shall be 
revised and resubmitted to the Architect for verification of compliance with design intent, and after 
Architect approval shall be submitted to the AHJ.  If the AHJ makes revisions, the plans shall again 
be submitted to the Architect for review prior to resubmittal to the AHJ.  No installation shall proceed 
without plans approved by both the Architect and the AHJ. 

 
   C. The shop drawings shall include detailed plans of sprinkler systems, calculations, sections and site 

plan indicating the locations of underground supply connections, control valves, fire department 
connections, and other equipment to be used.  Submit manufacturer's data on materials and 
equipment. 

 
1.7 SYSTEM DESCRIPTION 
 
   A. System to provide full coverage for the entire building. 
 
   B. Provide a complete hydraulically designed system to meet NFPA 13 standards and occupancy 

requirements and hazard classifications as indicated on the drawings.  Contractor shall be 
responsible for pressure and flow verification with the jurisdiction having authority prior to final design 
and system installation. 

  
   C. The location of equipment and piping mains shall conform as closely as possible to that shown on 

the plans.  Contractor is advised, however, that the information shown on the plans is intended to 
indicate the general intent and scope of the project for bidding purposes only.  Contractor shall use 
the drawings for reference only during bidding, and shall be fully responsible for the actual final 
arrangement of piping, head locations, and spacing and other system details as required to conform 
to the requirements of authorities having jurisdiction.  Required changes to meet code, insurance, or 
jurisdictional authority requirements are to be made by the Sprinkler Contractor at no additional cost 
to the Owner. 

 

PART 2   PRODUCTS 

 

2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products manufactured by Automatic Sprinkler, ITT Grinnell, Viking, Central or approved equal 

meeting these specifications are acceptable. 
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   B. All materials and equipment used in the installation of the fire protection system shall be listed as 
approved by the underwriters Laboratories, Inc., list of inspected Fire Protection Equipment and 
Materials, and the Factory Mutual Testing Laboratories list of approved equipment.  Fire protection 
devices and devices involving fire hazard shall be the latest design of the manufacturer. 

 
2.2 SPRINKLER PIPING AND PIPE FITTINGS 
 
   A. Piping Systems: 
        
 1. Pipe:  Piping, fitting, valves, and installation shall be as specified in NFPA 13. 
 
2.3 SPRINKLER HEADS 
 
   A. Unless otherwise specified or indicated on the drawings, sprinkler heads shall be regular automatic 

closed-type except that sprinkler heads to be installed in the vicinity of heating equipment and lights, 
shall be of the temperature rating required for such locations by National Fire Protection Association 
Standard No. 13. 

 
   B. In finished or suspended ceiling areas, provide recessed type sprinklers with chrome plated finish 

and white escutcheon. 
 
   C. In the Mechanical rooms, or exposed areas, provide upright sprinklers in bronze finish. 
 
   D. For sidewall application, provide sidewall sprinklers with chrome plated finish and white escutcheon. 
 
2.4 VALVES 
 
   A. Provide valves in accordance with Section 210523. 
 
   B. The fire riser shall have a main indicating butterfly valve for shut off control in accordance with 

Section 210523.  
  
2.5 ALARM DEVICES 
 
   A. Riser water flow indicator switch shall be U.L. listed.  Potter Model VSR-A or approved equal.  Flow 

switch shall have two sets of contacts. 
 
   B. Sprinkler system control valves, riser butterfly valve indicator, post valves and other valves required 

by NFPA- 13 or the local authority shall be furnished with a tamper switch.  Tamper switch shall have 
two sets of contacts. 

 
   C. Furnish and install an electric alarm bell.                                              
 
2.6 SIAMESE FIRE DEPARTMENT CONNECTION 
 
   A. Provide two-way standard siamese fire department connection with chrome plated finish, local Fire 

Department thread marked "Automatic Sprinkler -Fire Department Connection".  Provide Knox caps 
per Northwest Fire Department’s requirements 

 

PART 3   EXECUTION 
 
3.1 PREPARATION 
 
   A. Coordinate the work of this Section with other affected work. This installation shall not cause 

interference with that of other trades. 
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   B. All openings for piping should be anticipated and indicated on the approved and accepted shop 

drawings. Any additional cutting of openings must have the written approval of the 
Architect/Engineer. 

 
3.2 INSTALLATION 
 
   A. Locate the fire department connection with sufficient clearance from walls or obstructions to allow full 

swing of fire department wrench handle. 
 
   B. Place pipe runs to avoid obstruction and interference with other work. Run piping in concealed 

spaces above finished ceilings. In exposed areas, piping will be kept at a minimum distance from the 
ceiling.  

 
   C. Piping shall allow for drainage at the riser. Trapped areas, if unavoidable, shall be provided with 

drains as required by NFPA 13.   
 
   D.  Extend discharge of inspectors test valve, alarm valve and drains to curb or other point to avoid 

discharge across walks or into occupied areas. 
 
   E. Provide signs as required by Code to identify all items. 
 
   F. The fire protection system shall be tied into the building fire alarm system. 
 
   G. Support sprinkler piping from building structure with hangers and supports in accordance with NFPA 

Standard No. 13. Space hangers per NFPA No. 13. Furnish and install intermediate steel supports 
as required. Attach hangers or rods to concrete roof and floor structures with devices compatible 
with the structural types as approved by architect. Weight of piping and valves must be supported in 
a manner which does not impose eccentric loads on structural elements. 

 
   H. Actual number, spacing and location of heads, size and routes of piping shall be provided in 

accordance with the applicable Specifications and acceptable Shop Drawings. 
 
   I. All layouts, head spacing, coverage, etc., as may be required by the referenced authorities and/or 

Architectural and Structural conditions, shall be made without increase in cost to the Owner or the 
Architect.  Pay careful attention to NFPA beam rules in laying out heads.  Ducts, conduit bundles and 
other building items fall under the beam rules. 

 
   J. Heads shall be located in a symmetrical pattern related to ceiling features such as beams, light 

fixtures, diffusers, etc., and where applicable, heads shall be located symmetrical with the grid 
ceiling. Heads shall be centered (both directions) in a 2 x 2 ceiling tile or arranged in a manner 
acceptable to the Architect prior to installation. Heads protruding below escutcheon are not 
acceptable.  Heads shall be semi-recessed. Carefully coordinate with other trades to avoid conflict 
with ducts, conduit, lights and structural items.   

 
   K. The Contractor shall provide spare heads equal to one percent of the total number of heads installed 

under the Contract, but not less than 10. 
 
   L. The heads shall be packed in a suitable sprinkler cabinet and shall be representative of, and in 

proportion to, the number of each type and temperature rating of heads installed. 
    
   M. In addition to the spare heads, the Contractor shall provide not less than one special sprinkler 

head-wrench for each type of head.  The cabinet shall be located where directed by the Architect, or 
on the wall near sprinkler valve. 
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   N. Run piping above furred ceiling and in joists to avoid obstructions.  Coordinate with other trades to 
insure there are no conflicts or interferences. 

 
   O. Protect sprinkler heads in exposed areas against mechanical injury with standard guards. 
 
   P. Locate outside alarms on the wall of the building above the Fire Department connection. 
 
   Q. Fire sprinkler subcontractor shall be responsible for defining the required electrical connection to the 

Fire Alarm Panel with the electrical subcontractor.  Electrical subcontractor will perform electrical 
installation of conduit and wire.  Fire sprinkler subcontractor shall be responsible for coordinating 
work with the electrical subcontractor. 

 
   R. The service line entering the building shall have all joints strapped flange to flange for kickout 

protection.  The building structure shall not be used as a kick block and full clearance through the 
building wall or floor shall be maintained. 

 
3.3 ACCEPTANCE AND TESTING 
 
   A. During the fabrication and assembly of all piping, prior to testing and before connection is made to 

any equipment, the piping shall be blown with dry, oil-free compressed air to clear the pipe of dirt, 
welding slag and other materials which may be harmful to sprinkler heads and other equipment.  

 
   B. Prior to connecting to the overhead sprinkler piping, the underground main shall be flushed in the 

presence of the Architect and a representative of the authorities having jurisdiction and meet with 
their approval. 

 
   C. After completion of the installation, the entire system shall be tested by the contractor for acceptance 

by the authorities having jurisdiction. 
 
   D. The contractor shall provide and complete all forms required for testing and acceptance of the 

system. Copies of these documents shall be provided to the authorities having jurisdiction, the owner 
and the Architect, in accordance with Section 210500 Common Work Results For Fire Suppression. 

 
 

END OF SECTION 
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SECTION 22 0500 

COMMON WORK RESULTS FOR PLUMBING 

 

PART 1 GENERAL 
 
1.1    RELATED WORK 
 
   A. General Conditions 
 
   B.   Special Conditions 
 
   C.   Supplementary General Conditions 
 
   D. Architectural, Structural, Civil, Electrical and Mechanical Drawings & Specifications 
 
1.2    SCOPE OF WORK 
 
   A. The work covered by the Mechanical and Plumbing Sections of the Specifications shall include the 

furnishing of all materials, labor, transportation, tools, permits, fees, inspections, utilities and 
incidentals necessary for the complete installation of all mechanical and plumbing work required in 
the Contract Drawings. 

 
   B. It is the intent of the Contract Documents to provide an installation complete in every respect.  In the 

event that additional details or special construction is required for work indicated or specified in this 
Section or work specified in other sections, it shall be the responsibility of the Contractor to provide 
all material and equipment which is usually furnished with such systems in order to complete the 
installation, whether mentioned or not. 

 
   C. The Contractor shall visit the premises and thoroughly familiarize himself with all the details of the 

work and working conditions and to verify all dimensions in the field.  The Contractor shall advise the 
Architect of any discrepancy prior to bidding.  The submission of bids shall be deemed evidence of 
the Contractor's site visit, the coordination of all existing conditions, and the inclusion of all 
considerations for existing conditions. 

 
1.3    PLANS AND SPECIFICATIONS 
 
   A. These Specifications are accompanied by drawings of the building and details of the installations 

indicating the locations of equipment, piping, ductwork, outlets, etc.  The drawings and these 
specifications are complementary to each other, and what is required by one shall be as binding as if 
required by both. 

 
   B. If departures from the drawings are deemed necessary by the Contractor, details of such departures 

and the reasons therefore shall be submitted to the Architect for review.  No departures shall be 
made without prior written acceptance of the Architect. 

 
   C. The interrelation of the specifications, the drawings, and the schedules is generally as follows:  The 

specifications determine the nature and setting of the materials, the drawings establish the 
quantities, dimensions, and details, and the schedules give the performance characteristics. 

 
   D. Should the drawings disagree in themselves or with the specifications, the contractor shall 

immediately notify the architect and shall perform and/or furnish the better quality or greater quantity 
of work or materials unless otherwise directed by the architect in writing.  In case the specifications 
should not fully agree with the schedules, the latter shall govern.  Figures indicated on drawings 
govern scale measurements and large scale details govern small scale drawings.  In case of 
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disagreement between specifications and drawings, see Division I of these specifications for 
clarifications. 

 
   E. Items specifically mentioned in the specifications but not shown on the drawings and/or items shown 

on the drawings but not specifically mentioned in the specifications shall be installed by the 
Contractor under the appropriate section of work as if they were both specified and shown. 

 
1.4    QUALITY ASSURANCE 
 
   A. All work shall comply with the applicable rules of the following: 
 
        1.   2018 International Building Code 
 
        2.   2018 International Mechanical Code 
 
        3.   2018 International Plumbing Code  
 
        4.   2018 International Fire Code 
 
        5.   2018 International Energy Conservation Code 
 
        6.   National Fire Protection Association Codes 
 
        7.   State Fire Marshall 
 
         8. All applicable city, county, state, and federal rules, codes, and ordinances. 
 
   B. In any instance where these specifications call for materials for construction of a better quality or 

larger size than required by the codes, the provisions of these specifications shall take precedence.  
None of the terms or provisions of this specification shall be construed as waiving any rules, 
regulations, or requirements of these authorities.  The codes shall govern in case of direct conflict 
between the codes and the Drawings. 

 
1.5   SUPERVISION 
 
   A. A competent foreman or superintendent, initially approved by the Architect, shall be assigned to the 

project to receive instructions and to act for the Contractor.  Once this superintendent has been 
approved, no change shall be made without approval of the Architect.  Architect's authorized 
representative and/or owner's observer shall have the right to observe the work at any time.  The 
Contractor shall have a representative present when his work is being observed, and he shall give 
assistance, as may be required, to the Architect's representative.  Recommendations made by the 
observer shall be promptly carried out, and all unsatisfactory material and/or workmanship shall be 
replaced at once, to the satisfaction of the Architect. 

 
1.6    GUARANTEE 
 
   A. The Contractor shall guarantee all materials and workmanship for a period of two (2) years after the 

final acceptance of work. 
 
1.7    UTILITIES 
 
   A. The contract documents reflect the general location, size, and elevations of sewer line, location, size 

and pressure of water and other lines and manner of routing for all utilities known to be required on 
this project.  It shall be the responsibility of the Contractor to visit the site, meet with the local utility 
companies in order to coordinate and confirm the exact requirements for each utility to provide a 
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complete and operative system.  The bid submitted by the Contractor shall include costs for all such 
utility company charges and/or fees. 

 
1.8    BUILDING CONSTRUCTION AND LAYOUT OF WORK 
 
   A. It shall be the responsibility of the Contractor to consult the architectural and engineering drawings 

and details so as to thoroughly familiarize himself with the type and quality of construction to be 
provided on this project. 

 
   B. The Drawings are diagrammatic in character and cannot show every connection in detail or every 

pipe and duct in its exact location.  These details are subject to the requirements of ordinances and 
also structural and architectural conditions.  The Contractor shall carefully investigate structural and 
finish conditions and shall coordinate the separate trades in order to avoid interference between the 
various phases of work.  Work shall be laid out so that it will be concealed in furred chases or above 
suspended ceilings, etc., in finished portions of the building, unless specifically noted or indicated to 
be exposed.  Work shall be installed to avoid crippling of structural members; therefore, inserts to 
accommodate hangers shall be set before concrete is poured, and proper openings through floor, 
walls, beams, etc., shall be provided as hereinafter specified or as otherwise indicated or required 
before concrete is poured.  All work shall be run parallel or perpendicular to the lines of the building 
unless otherwise noted. 

 
   C. The approximate location of each item is indicated on the drawings.  These drawings are not 

intended to give complete and exact details in regard to location.  Exact locations are to be 
determined by actual measurements at the building and will in all cases be subject to the approval of 
the Architect, and he reserves the right to make any reasonable changes in the locations indicated 
without additional cost. 

 
1.9   SHOP DRAWINGS AND BROCHURES 
 
   A. After the Contract is awarded, but prior to proceeding with the Work, the Contractor shall obtain, 

check, certify, and submit complete Shop Drawings and Brochures from Manufacturers, Suppliers, 
Vendors, etc., for all materials and equipment specified herein.  Submit Shop Drawings and 
Brochures in sufficient time so as not to impede the progress of work.  At least two weeks will be 
required for the processing of Shop Drawings and Brochures in the Engineer's office, exclusive of 
transmittal time.  This time shall be considered by the Contractor when scheduling submittal data.   

 
   B. The Engineer's review of Shop Drawings and Brochures shall not relieve the Contractor of the 

responsibility for dimensions, errors that may be contained therein, or deviations from Contract 
Document requirements.  It shall be clearly understood that the Engineer's noting some errors but 
overlooking others does not grant the Contractor permission to proceed in error.  Regardless of any 
information contained in the Shop Drawings, the requirements of the Contract Documents shall 
govern and are not waived or superseded in any way by the submittal data review. 

 
   C. Each Shop Drawing shall indicate in the lower right hand corner and each Brochure shall indicate on 

the front cover the following:  the Title of the Sheet or Brochure; name and location of the building; 
names of the Architect, Engineer, Contractor, Manufacturer, Supplier, Vendor, etc., the date of 
submittal; and the date of each correction and revision.   So far as is practical, each Shop Drawing 
and/or Brochure shall bear a cross-reference note to the sheet number or numbers of the Contract 
Drawings and/or Specifications showing the same work.  Shop Drawings and Brochures shall be 
prepared as follows:   

 
l. Shop Drawings:  Drawings shall be drawn to a scale that can be easily read and shall 

contain sufficient plans, elevations, sections, and isometrics to describe clearly the items in 
question.  Drawings shall be prepared by skilled technicians experienced in this type of 
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work.  All piping, equipment layouts, ductwork and similar Shop Drawings shall be drawn to 
at least 1/4" = 1'0" scale. 

 
2.  Brochures:  Brochures shall be published by the Manufacturers and shall contain complete 

and detailed engineering and dimensional information to show that the equipment will fit into 
the allotted space.  Brochures not compiled in the manner described below shall be returned 
for resubmittal. 

 
3.  Brochures submitted shall contain only information which is relevant to the particular 

equipment or materials to be furnished.  Do not submit catalogs that describe several 
different items other than those items to be used unless all irrelevant information is marked 
out or relevant information is clearly marked. 

 
   D. The submittal format shall follow the Specifications format with a submittal required for each section 

of Division 15.  Each major category of equipment such as fans or pumps or air devices being 
submitted under a separate cover letter.  The first submittal shall be accompanied by a three-ring 
hard back binder for the A/E to use in retaining copies of the submittals.  Copies of each submittal 
shall be three-hole punched and arranged (or folded if required) for the A/E's filing convenience.  
Provide one copy of updated TABLE OF CONTENTS and progressive-tabbed manila index sheets 
also for the A/E's filing convenience. 

 
   E. Submit six (6) copies of all Shop Drawings and Brochures for review and approval.  One set will be 

retained by the Engineer, one set by the Architect for record purposes. 
 
   F. Minimum size of submittal data shall be 8-1/2" x 11". 
 
   G. Any submittal that is disapproved must be resubmitted within two (2) weeks following notification of 

such disapproval.  If no satisfactory material is submitted within the two-week period, the Architect 
reserved the right to require the Contractor to furnish items exactly as described in the Contract 
Documents. 

 
   H. No allowances will be made for submittals which are not made in a timely fashion or which are 

turned down because they are not equal.  Should delivery problems arise due to the above, affecting 
the completion time of the project, the Contractor will furnish and install acceptable alternates until 
the proper materials arrive and then replace the alternate materials with the approved materials, all 
at no cost to the Owner.  If the Contractor is not able to furnish an acceptable alternate until the 
proper materials arrive, he will assume all costs for furnishing and installing all alternates as directed 
by the Architect and/or will pay a suitable penalty for the inconvenience experienced by the Owner.  
This penalty will be set by the Architect based on the particular circumstances. 

 
1.10    SUBSTITUTIONS 
 
   A. The listing of product manufacturers, catalog numbers, etc., in the various sections of the 

specifications is intended to establish a standard of quality only, and is not intended to preclude 
open, competitive bidding.  The Contractor may at his option submit substitute materials or methods 
which he feels are equal or superior to those specified.  If the Contractor does submit alternate 
materials or methods, it shall be understood that the Contractor:    

 
1. Has personally investigated the proposed substitute product and determined that it has all 

the same accessories and is equal or superior in all respects to the item specified. 
 

2. Will provide the same guarantee for the substitution that he would for that specified. 
 

3. Has coordinated the installation of the equipment which he proposes to substitute with all 
other trades especially in regard to electrical requirements and to operating weights trades 
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and includes the costs for any changes required for the work to be complete in all respects.  
The Contractor will prepare shop drawings where required by the Architect or where 
dimensions vary. 

 
4. Waives any and all claims for additional costs related to the substitution. 

 
1.11    SPARE PARTS DATA 
 
   A. As soon as practicable after approval of materials and equipment, and, if possible, not later that one 

months prior to the date of beneficial occupancy, the Contractor shall furnish spare parts data for 
each different item of equipment listed.  The data shall include a complete list of parts and supplies, 
with current unit prices and sources of supply; a list of parts and supplies that are either normally 
furnished at no extra cost with the purchase of the equipment or specified hereinafter to be furnished 
as part of the contract.  The foregoing shall not relieve the Contractor of any responsibilities under 
the guarantee specified. 

 
1.12    RECORD DRAWINGS 
 
   A. The Contractor shall keep a set of Drawings of the job, noting daily all changes made in the 

Drawings in connection with the final installation including exact dimensioned locations of all new and 
uncovered existing active and inactive utilities outside the building and shall turn over a clean, neatly 
marked set of sepias reproducible Drawings showing "as-built" work to the A/E for delivery to the 
Owner.  All underground utilities and services and systems shall be accurately located by the 
Contractor and dimensioned on the "as-built" Drawings. 

 
1.13   OPERATING AND MAINTENANCE MANUAL 
 
   A. Prepare and submit to the Architect for delivery to the Owner an indexed manual with complete 

technical data for every piece of equipment and material installed under this contract. 
 

1. Complete submittals as approved by Architect. 
 

2. Manufacturer's installation instruction brochures. 
 

3. Manufacturer's local representative and/or Distributor's name, address and phone number. 
 

4. Manufacturer's operating and maintenance brochures. 
 

5. Replacement part number listings and/or descriptions. 
 

6. Lubrication materials required, with instructions. 
 

7. Valve tag list. 
 
   B. This manual shall include all of the listed data bound into a permanent hard-back binder identified on 

the cover as "Operating and Maintenance Manual" with additional cover display of the names and 
location of the Building, the Owner, the Architect, the Engineers, the General Contractor, and the 
Sub-Contractors installing equipment represented in the brochure. 

 
   C. Contents of the Manual shall be grouped in sections according to the various sections of the 

specifications and shall be listed in a Table of Contents. 



Tortuga Ranch Skills Center SPS+ Architects, LLP 
Pascua Yaqui Tribe Project No. 22050 

 
 

COMMON WORK RESULTS FOR PLUMBING  22 0500-6  

 

 

 

 

PART 2   PRODUCTS 
 
2.1    STANDARDS FOR MATERIALS 
 
   A. All materials, in general, shall conform to the requirements of all agencies of publications 

hereinbefore specified under the paragraph QUALITY ASSURANCE and shall be listed, inspected, 
and approved by the Underwriters Laboratories and shall bear the U.L. label where labeling service 
is available.  The label or listing of the Underwriters Laboratories, Inc. will be accepted as evidence 
that the materials or equipment conform to the applicable standards of that agency.  In lieu of this 
listing, the Contractor may submit a statement from a nationally recognized testing agency indicating 
that the items have been tested in accordance with required procedures, and that the materials and 
equipment comply with all contract requirements. 

 
2.2    STANDARD PRODUCTS 
 
   A. Materials and equipment to be provided shall be the standard catalog products of manufacturers 

regularly engaged in the manufacture of products conforming to these specifications, and shall 
essentially duplicate materials and equipment that have been in satisfactory use at least two years. 

 
2.3    MANUFACTURERS INSTRUCTIONS 
 
   A. The responsibility for the furnishing of the proper equipment and/or material and the responsibility for 

seeing that it is installed as intended by the manufacturer, rests entirely upon the Contractor.  If 
needed for proper installation, operation, or startup, the Contractor shall request advice and 
supervisory assistance from the representative of the specific manufacturer.  The manufacturers' 
published instructions shall be followed for preparing, assembling, installing, erecting, and cleaning 
manufactured materials or equipment, unless otherwise indicated.  The Contractor shall promptly 
notify the Architect in writing of any conflict between the requirements of the contract documents and 
the manufacturers' directions and shall obtain the Architect's instructions before proceeding with the 
work.  Should the Contractor perform any such work that does not comply with the manufacturers' 
directions or such instructions from the Architect, he shall bear all costs arising in connection with the 
deficiencies. 

 
2.4    RUST PREVENTION 
 
   A. All metallic materials shall be protected against corrosion.  Exposed metallic parts of outdoor 

apparatus made of ferrous metals but not of corrosion-resistant steel, shall be zinc-coated in 
accordance with ASTM A123 or A153, except where other equivalent protective treatment is 
specifically approved in writing. 

 
2.5    STORAGE ON SITE 
 
   A. The Contractor shall not receive material or equipment at the job site until ready for installation or 

until there is a suitable space provided to properly protect equipment from rust, weather, humidity, 
dust, or physical damage. 

 
2.6    CAPACITIES 
 
   A. Capacities shall be not less than those indicated and shall be such that no component or system 

becomes inoperative or is damaged because of startup or other overload conditions. 
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2.7    NAMEPLATES 
 
   A. Each major component of equipment shall have the manufacturer's name, address, and catalog 

number on a plate securely attached to the item of equipment.  All data on nameplates shall be 
legible at the time of final inspection. 

 
2.8    CONDITION OF MATERIAL AND APPURTENANCES 
 
   A. All pipe, fittings, appurtenances, and other material required for complete installation of these 

systems shall be new to conform to manufacturer's recommendations, unless otherwise specified.  
All equipment injured or damaged in transit from factory, during delivery to premises, while in storage 
on premises, while being erected and installed, and while being tested, until time of substantial 
completion, shall be replaced by the Contractor without extra cost to Owner. 

 

PART 3   EXECUTION 
 
3.1    INSTALLATION OF SYSTEMS 
 
   A. Provide and install unions at proper points to permit removal of pipe and various equipment and 

machinery items without injury to other parts of system.  No union will be required in welded lines or 
lines assembled with solder joint fittings, except at equipment items, machinery items, and other 
special pieces or apparatus.  Companion flanges on lines at various items of equipment, machines 
and pieces of apparatus, shall serve as unions to permit removal of the particular items.  Unions 
connecting ferrous pipe to copper or brass pipe shall be dielectric type. 

 
3.2    SPACE AND EQUIPMENT ARRANGEMENT 
 
   A. All equipment shall be installed in a manner to permit access to parts requiring service without 

disassembly of other equipment. 
 
   B. Any large piece of apparatus which is to be installed in any space in the building, and which is too 

large to permit access through stairways, doorways, or shafts shall be brought to the job and placed 
in the space before the enclosing structure is completed.  Following placement in the space, such 
apparatus shall be thoroughly protected against damage. 

 
3.3    PRECEDENCE OF WORK 
 
   A. This contract includes many different systems furnished and installed by different trades.  Each trade 

shall coordinate their work with that of all other trades so that it may be installed in the most direct 
and workmanlike manner without hindering or handicapping any other trades.   

 
 
3.4    EXCAVATION AND BACKFILL 
 
   A. The Contractor shall perform all excavation of every description required in the execution of his work. 

 Excavation shall be through whatever substance encountered, to the depths indicated on the 
drawings, or as required.  Excavated material suitable for backfill shall be piled in an orderly manner 
a sufficient distance from the trench to prevent overloading sides and causing cave-ins.  Excavated 
materials not suitable for backfill shall be removed or stored as directed.  Such grading shall be done 
as is necessary to protect the excavation from surface water.  Trenches shall be maintained in a dry 
condition by bailing, pumping, or other approved methods.  Pipe shall not be laid in wet trenches.  
Sheeting and shoring shall be provided as required for the protection of the work and the safety of 
personnel. 
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   B. Trenches shall be of the necessary width and depth to provide for proper laying of pipe and 
appurtenances, with banks as nearly vertical as possible.  Bottoms of trenches shall be excavated to 
the grade and depth indicated or required, and barrel of pipe shall be laid on firm and undisturbed 
soil.  Bell holes, of a size to permit proper grading, shall be provided as required.  Over-depth 
excavations shall be backfilled to proper level with sand.  When rock or other soil not suitable for 
bedding the pipe is encountered, it shall be removed to a depth of not less than 1' below grade, and 
backfilled with sand to grade, to provide a suitable bed for pipe.  Existing underground piping shall be 
protected from damage during excavation and backfilling, and if damaged, shall be repaired to the 
Architect's satisfaction, at the Contractor's expense. 

 
   C. Trenches shall not be backfilled until all required tests have been performed.  This requirement does 

not preclude sectional testing and backfilling of the various systems.  Trenches shall be carefully 
backfilled with a minimum 6" sand cover over piping then backfilled with material (free from large 
earth clods, rocks, and/or foreign materials), laid in 6" layers, compacted to 90 percent of maximum 
dry density as determined by ASTM D698 (compaction shall be to 95 percent below structures, 
including sidewalks and roadways). 

 
   D. Open trenches abutting foundation or basement excavations, building walls, and grade beams, will 

not be permitted, but shall be backfilled and completed, for as distance of not less than 10' from the 
above features, as soon as possible.  All damage resulting from flooding due to open trenches shall 
be paid for by the Contractor. 

 
   E. Where excavation requires, existing walks, street, drives, or other existing pavement shall be cut to 

install new lines and to make new connections to existing lines.  The size of the cut shall be held to a 
minimum, consistent with the work to be accomplished.  After the installation of the new materials is 
completed and the excavation has been backfilled, the paving shall be patched, using materials to 
match those cut out.  The patches shall be thoroughly bound with the original surfaces, and shall be 
level with them. 

 
3.5    CUTTING AND PATCHING 
 
   A. Where it becomes necessary to cut through any wall, floor, or ceiling to permit installation of any 

work under this section of the specifications or to repair any defects that may appear, up to the 
expiration of the guarantee period, such cutting shall be done under the observation of the Architect 
by the Contractor.  The Contractor shall not be permitted to cut or modify any structural members 
without the written direction of the Architect. 

 
   B. Patching of all openings cut by the Contractor, or repairing of any damage to the work of other trades 

occasioned by the cutting operations, or occasioned by the failure of any part of work installed under 
this contract, shall be performed by the trade whose work is involved, but shall be paid for by the 
Contractor. 

 
   C. Any openings cut through exterior walls or roofs shall be provided with suitable covers, while they are 

left open, to protect the property or materials involved.  Any openings cut through walls below grade 
shall be properly protected to prevent entrance of water or other damaging elements. 

 
3.6    HOISTING, SCAFFOLDING, AND TRANSPORTATION 
 
   A. The Contractor shall provide his own hoisting facilities to set his materials and equipment in place in 

the building, as indicated on drawings and for subsequent cleaning, testing, and adjusting. 
 
   B. The Contractor shall provide necessary transportation to facilitate the delivery of all materials, 

equipment, tools, and labor to the job, in accordance with intent of these documents. 
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3.7    CLEANING 
 
   A. The Contractor shall, at all times, keep the premises free from accumulations of waste material or 

rubbish caused by him, his employees, or his work.  This debris shall be removed, not only from the 
building, but also from the project site. 

 
   B. At completion of the job, the Contractor shall remove all of his tools, scaffolding, and surplus 

materials.  He shall leave the area "broom clean." 
 
3.8    ELECTRICAL WIRING OF MOTORS AND EQUIPMENT 
 
   A. Unless specifically shown, indicated, or specified to the contrary, each item shown or required by the 

Mechanical Drawings or specified in the Mechanical Specifications shall be accompanied by all 
motors and starting and controlling equipment necessary for the items' proper operations.  These 
motors shall be integrally attached to and/or installed with their associated equipment item and 
electrically connected as specified in Division 16 - Electrical.  Equipment controlled from motor 
control centers shall be supplied with motors only.  Motor control centers are specified in the 
Electrical Specifications and shown on the Electrical Drawings. 

 
 

END OF SECTION 
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SECTION 22 0523 

VALVES FOR PLUMBING 

 

PART 1   GENERAL 
 
1.01 WORK INCLUDED 
 
   A. Ball Valves 
 
   B. Check Valves 
 
   C. Butterfly Valves 
 
   D. Balancing Valves 
 
1.02 RELATED WORK 
 
   A. Section 220500 – Common Work Results For Plumbing 
 
   B. Section 221100 – Plumbing Piping    
 
1.03 SHOP DRAWINGS 
 
   A. Submit product data in accordance with Section 220500 Common Work Results For Plumbing. 
 

PART 2   PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 
   A. Valves as manufactured by KITZ, Nibco, Crane, Apollo, Watts or approved equal are acceptable 

provided they meet or exceed these specifications. 
 
   B. Provide valve types of same manufacturer throughout where possible. 
 
   C. Provide valves with manufacturer's name and pressure rating clearly marked on outside of body. 
 
   D. Provide factory-fabricated valves recommended by manufacturer for use in service indicated.  

Provide valves of types and pressure ratings indicated; provide proper selection as determined by 
installer to comply with installation requirements.  Provide sizes as indicated, and connections, which 
properly mate with pipe, tube and equipment connections.  Where more than one type is indicated, 
selection is Installer's option.  Valves shall be of same make for all these services.  

 
2.02 VALVE CONNECTIONS 
 
   A. Provide valves suitable for connection to adjoining piping as specified for pipe joints.  Use pipe size 

valves unless otherwise indicated. 
 
   B. Provide threaded valves for pipe sizes 2 inches and smaller. 
 
   C. Provide flanged valves  for pipe sizes 2 1/2 inches and larger. 
 
   D. Solder or screw to solder adaptors for copper tubing. 
 
   E. Use valve body suitable for mechanical coupling jointed piping. 
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   F. Provide butterfly valves with full tapped lug bodies. 
 
2.03 BALL VALVES 
 
   A. Select with full port opening, blow out proof stem, hard chrome plated forged brass vented ball, 

adjustable packaging nut, rated not less than 600# W.O.G., 150 W.S.P. 
 
   B. Comply with the following standards: 
 
 Ball Valves:   MSS SP - 110 
 
   C. Domestic Water Service 
 
 1. Threaded ends 3" and smaller:  600# W.O.G., 150 W.S.P., bronze two piece body, hard 

chrome plated full port forged brass ball, true adjustable packing nut, blow-out proof stem:  
Kitz #68, Nibco T-585-70, Apollo 77-100 Series, Watts 6080 or equal.  

 
 2. Solder ends 3" and smaller:  600# W.O.G., 150 W.S.P., bronze two piece body, hard 

chrome plated full port forged brass ball, true adjustable packing nut, blow-out proof stem:  
Kitz #69, Nibco T-585-70, Apollo 77-200 Series, Watts B-6081 or equal.  

 
   D. Natural Gas Service 
 
 1. Threaded ends 2" and smaller:  175# W.O.G., bronze two piece body, hard chrome plated 

full port forged brass ball, true adjustable packing nut, blow-out proof stem, U.L. listed for 
natural gas service:  Kitz #60, Nibco GB, Watts GBV or equal.  

 
2.04 BUTTERFLY VALVES 
 
   A. Where butterfly valves are used as shut-off for termination, or equipment removal or repair, select 

ductile iron lug type valves, bi-directional, dead-end service rated to the full working pressure of the 
valve.  Provide gear operators on butterfly valves 8" and larger.  Valve bodies to have extended 
necks to provide for 2-1/2" insulation as needed.  Butterfly valves 12 inch and smaller rated to 200 
psi, 14 inch and larger to 150 psi. 

 
   B. Comply with the following standards: 
 
 Butterfly Valves:     MSS SP - 67 
 
   C. Lug type 2" and larger:  Ductile iron body, lever operated, 10-position throttling handle 2-6 inch, 8 

inch and larger gear operated, bronze disc, type 400 Series stainless steel stem, EPDM seat.  
Butterfly valves 12 inch and smaller rated to 200 psi, 14 inch and larger 150 psi. 

 
   D. Manufacturer subject to compliance with requirements, provide butterfly valves with one of the 

following:  Kitz #6122E (Lug type), Milwaukee, ML233E (Lug), Nibco LD2000 (Lug) or equal. 
 
2.05 SWING CHECK VALVES 
 
   A.  Comply with the following standards for design, workmanship, material and testing: 
 
 Bronze Valves:   MSS SP - 80 
 Cast Iron Valves:  MSS SP - 71 
 
   B. Construct valves of pressure casting free of any impregnating materials 
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   C. Threaded ends 2" and smaller:  Class 125, bronze body, screwed cap, "Y" pattern swing, bronze 
disc:  Kitz #22, Nibco T-413B, Crane 37 or equal. 

  
   D. Soldered ends 2" and smaller:  Class 125, bronze body, screwed cap, "Y" pattern swing, bronze disc: 

 Kitz #23, Nibco T-413B, Crane 1342 or equal. 
 
   E. Flanged ends 2-1/2" and larger:  Class 125, iron body, bronze mounted, horizontal swing, cast-iron 

disc:  Kitz #78, Nibco F918-B, Crane 373 or equal. 
 
2.06 BALANCING VALVES 
 
   A. Manual Balance Valve:  Furnish and install as shown on plans, a calibrated (bronze/cast iron with 

bronze disc) balance valve equipped with readout valves to facilitate the connecting of a differential 
pressure meter.  Each readout valve shall be fitted with an integral check valve designed to minimize 
system fluid loss during the monitoring process.  The balancing valve shall have an indexing pointer 
and calibrated nameplate to indicate the degree of closure of the precision machined orifice.  Each 
balancing valve is to be constructed with internal O-ring seals to prevent leakage around the rotating 
element.  The balancing valves shall be supplied with performed polyrethane insulation, suitable for 
use on heating and cooling system. 

 
2.07 VALVE FEATURES 
 
   A. Provide valves with features indicated and where not otherwise indicated, provide proper valve 

features as outlined in this specification.  Comply with ANSI B31.1. 
 
   B. Flanged valve ends comply with ANSI B16.1 (cast iron), ANSI B16.24 (bronze). 
 
   C. Threaded valve ends comply with ANSI B2.1. 
 
   D. Solder Joint valve ends complying with ANSI B16.18. 
 
   E. Fabricate pressure-containing components of valves, including stems and seats from brass or 

bronze materials; of standard alloy recognized in valve manufacturing that resist de-zincification. 
 
   F. Butterfly valve designed for flow regulation and manufactured to be tight in closed position.  Test 

pressures in accordance with MSS SP-67 as follows:  Seat 2-12" 220 psi.  No leakage permitted 
under  test.  

 
2.08 VALVE OPERATORS 
 
   A. Provide suitable handwheels for gate, globe and butterfly valves. 
 
   B. For butterfly valves provide gear operators for sizes 8 inches and larger.  For smaller sizes provide 

lever lock handle with toothed plate for shut-off service and infinitely adjustable handle with lock nut 
and memory stop for throttling service. 

 
   C. Provide valves located more than 7 feet from floor in equipment room areas with chain wheel 

operators.  Extend chains to about 5 feet above floor and hook to clips arranged to clear walking 
aisles. 

 

PART 3   EXECUTION 
 
3.01 INSTALLATION 
 
   A. Install valves with stems upright or horizontal, not inverted. 
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   B. Install ball valves for shut-off and isolating service, to isolate equipment, part of systems, or vertical 
risers. 

 
   C. Provide shut-off valves and check valves on discharge of pumps. 
 
   D. Install check valves in horizontal position with pin horizontally perpendicular to center line of pipe.  

Install for proper direction of flow.  Installations on any vertical piping must be up flow only. 
 
   E. Valves used for natural gas shall be listed for such use. 
 
   F. All valves shall be located so that the bonnets can be removed. 
 
   G. Where valves are installed concealed in pipe chases provide Zurn Z-1460-4 or approved equal 

access doors with concealed hinge and key operated locks.  Door shall be large enough to service 
valves and shall be installed flush with finished walls. 

 

END OF SECTION 
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SECTION 22 0529 

SUPPORTS, ANCHORS AND SLEEVES FOR PLUMBING 

 

PART 1 GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Pipe Hangers and Supports 
 
1.2 RELATED WORK 
 
   A. Section 220500 – Common Work Results For Plumbing 
 
   B. Section 221100 – Plumbing Piping    
 
1.3 SUBMITTALS 
 
   A. Submit shop drawings in accordance with Section 220500 Common Work Results For Plumbing. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products shall be as manufactured by Grinnell, MIFAB, Elcen, Fee  and Mason, Unistrut or approved 

equal. 
 
2.2 INSERTS 
 
   A. Malleable iron case of galvanized steel sheet and expander plug for threaded connection with lateral 

adjustment, top slot for reinforcing rods, lugs for attaching to forms. 
 
   B. Size inserts to suit threaded hanger rods. 
 
2.3 PIPE HANGERS AND SUPPORTS 
 
   A. Hangers:  Pipe sizes 1/2 inch to 1-1/2 inch:  adjustable wrought steel ring. 
 
   B. Hangers:  Pipe sizes 2 inches to 4 inches:  adjustable wrought steel clevis. 
 
   C. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods. 
 
   D. Vertical Support:  Steel riser clamp. 
 
   E. Steel Beam Clamps:  Elcen Figure 33, Type 3 or approved equal. 
 
   F. Expansion Anchors:  Phillips Red Head or approved equal. 
 
   G. Design hangers to impede disengagement by movement of supported pipe. 
 
   H. Provide copper plated hangers and supports for copper piping or two layers Scotch 33 PVC tape or 

equal. 
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2.4 HANGER RODS 
 
   A. Provide cadmium plated steel hanger rods, threaded both ends, threaded one end, or continuous 

threaded. 
 
2.5 FLASHING 
 
   A. Steel Flashing:  24 gauge galvanized steel. 
 
   B. Lead Flashing: 5 lb./sq.ft. sheet lead  for water proofing. 
 
   C. Safes:  5 lb./sq. ft. sheet lead or 8 mil thick neoprene. 
 
   D. Caps:  Steel, 22 gauge minimum, 16 gauge at fire resistance structures. 
 
2.6 SLEEVES 
 
   A. Pipes through Walls, Fire Proofing, Footings, Potentially Wet Floor:  Form with galvanized steel pipe. 
 
   B. Size large enough to allow for movement due to expansion and to provide for continuous installation. 
 

PART 3 EXECUTION 
 
3.1 PIPE HANGERS AND SUPPORTS 
 
   A. All structures and appurtenances employed for the purpose of supporting the pipe and guiding it 

properly shall be carefully fabricated in such a manner as to preserve the true grade of the pipe 
without subjecting either the pipe or the supporting and guidance members to any undue strain. 

 
   B. Support horizontal piping as follows: 
 
   C. Space hangers and furnish rods as follows: 
 
  Nominal Pipe      Span (ft.)             Hanger Rod 
  Size (in.)        Steel    Copper       Diameter (in.) 
  ____________________________________________________ 
 
     1/2              5           5                3/8 
     3/4              6           6                3/8 
       1               7           6                3/8 
    1-1/2           9           8                3/8 
      2              10          9                3/8 
      3              10         10                1/2 
      4              10         10               5/8 
  
   D. Install hangers to provide minimum 1/2 inch clear space between finished covering and adjacent 

work. 
 
   E. Place a hanger within one foot of each horizontal elbow. 
 
   F. Use hangers which are vertically adjustable 1-1/2 inch maximum after piping is erected. 
 
   G. Support piping at each change or direction, at ends of branches, at base and top of riser pipes and 

drops, and wherever necessary to prevent sag, bending or vibration, in addition to above-listed 
hanger spacing. 
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   H. Pipe hangers on insulated lines shall be sized to fit the outside of the insulation. 
 
   I. Where several pipes can be installed in parallel and at the same elevation, provide multiple or 

trapeze hangers, designed to support loads per ANSI B31.1. 
 
   J. Where practical, support riser piping independently of connected horizontal piping. 
 
3.2 EQUIPMENT BASES AND SUPPORTS 
 
   A. Provide for major equipment minimum four inch thick reinforced concrete house-keeping bases 

poured directly on structural floor slab pinned in place and extended 6 inches minimum beyond 
machinery bedplates. Provide templates, anchor bolts and accessories required for mounting and 
anchoring equipment.  Coordinate with other trades. 

 
   B. Construct supports of structural steel members or steel pipe and fittings.  Brace and fasten with 

flanges bolted to structure. 
 
   C. Provide rigid anchors to ducts and pipes immediately after vibration connections to equipment. 
 
3.3 PRIMING 
 
   A. Prime coat non-galvanized steel hangers and supports. 
 
3.4 FLASHING 
 
   A. Flash vent and soil pipes projecting 8 inches minimum above finished roof surface with lead worked 

1 inch minimum into hub, 8 inch minimum clear on sides with minimum 24 inch x 24 inch sheet size. 
 For pipes through outside walls, turn flange back into wall and caulk. 

 
   B. Flash floor drains over finished areas with lead 10 inch clear on sides with minimum 36 inch x 36 

inch sheet size.  Fasten flashing to drain clamp device. 
 
3.5 SLEEVES 
 
   A. Set sleeves in position in advance of concrete work.  Provide suitable reinforcing around sleeves. 
 
   B. Extend sleeves through potentially wet floors 1 inch above finished floor level.  Caulk sleeves full 

depth and provide floor plate. 
 
   C. Where piping passes through floor, ceiling or wall close off space between pipe or duct and 

construction with non-combustible insulation.  Provide tight fitting metal caps on both sides and 
caulk. 

 
   D. Install chrome plated escutcheons where piping passes through finished surfaces. 
 
   E. Size pipe sleeves to permit placing pipe and specified insulation material for pipes passing through 

concrete or masonry walls or concrete slabs. 
 
   F. Sleeves for pipes through floor slabs standard weight galvanized steel pipe with top of sleeve 

projecting 2 inches above finished floor.  For waterproof sleeves. 
 
   G. Sleeves for pipe through walls standard weight galvanized steel pipe or 18-gauge galvanized sheet 

metal with ends flush with wall surface. 
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   H. Seal pipes passing through walls or slabs.  Use mastic or oakum seal in the annular space in 
non-fire-rated walls; use Dow-Corning 3-6548 silicone RTV foam firestop sealant or equal in the 
annular space in fire-rated walls or other envelopes. 

 
   I. Seal exposed pipe passing through floor slabs with Dow- corning 3-6548 silicone RTV foam firestop 

sealant or equal and point with caulking compound.  Strike off flush at top of sleeve. 
 
   J. Insulated pipe shall be insulated in sleeves, caulked and pointed as above. 
 
   K. Sleeves penetrating exterior walls below grade shall be standard weight, black steel pipe with 1/4" 

thick steel plate secured to the pipe with a continuous fillet weld.  The plate shall be located in the 
middle of the wall and shall be 4" wider all around than the sleeve it encircles.  The entire assembly 
shall be hot dipped galvanized after fabrication.  The pipe passing through the sleeve shall be 
centered within the sleeve and the annulus opening sealed with "Link Seal" casing seals 
manufactured by Thunderline Corporation, Wayne, Michigan.  Series 300 for pipe sizes 1/2" through 
10" and series 400 or 500 for larger pipe sizes or equal. 

 
   L. Pipe sleeves, pitch pockets, and flashings compatible with the roofing installation shall be provided 

for roof penetrations. 
 
   M. All piping shall be installed with due regard to expansion and contraction.  Type of hanger, methods 

of support, location of supports, etc., shall be governed in part by this consideration. 
 

END OF SECTION 
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SECTION 22 0700 

PLUMBING INSULATION 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Insulation of Condensate Drain Piping 
 
   B. Insulation of Domestic Hot Water Piping 
 
1.2 RELATED WORK 
 
   A. Section 220500 – Common Work Results For Plumbing 
 
   B. Section 221116 – Plumbing Piping       
 
1.3 QUALITY ASSURANCE 
 
   A. All insulation materials required for piping, and mechanical equipment, etc. shall be furnished and 

installed under this contract.  The execution of the work shall be by approved insulation contractor in 
strict accordance with the best practice of the trade and the intent of this Specification. 

 
   B. It is mandatory that all insulation be applied in a neat and workmanlike manner.  Contractor shall be 

required to remove and replace all insulation not applied in strict accordance with manufacturer's 
specifications or not presenting a neat finished appearance. 

 
   C. All insulation on indoor work shall have composite (insulation, jacket or facing, and adhesive used to 

adhere jacket or facing to the insulation) fire and smoke hazard Ratings, as tested by procedure 
ASTM E-84, NFPA 255 and UL 73 not exceeding Flame Spread of 25, Fuel Contributed of 50 and 
Smoke Developed of 50.  Accessories, such as adhesives, mastics, cements, tapes and cloths for 
fittings shall have component ratings as listed above. 

 
   D. Insulation shall be continuous through wall, floor and ceiling openings and sleeves. 
 
   E. Specified mastics, adhesives and coatings shall be applied in strict accordance with manufacturer's 

instructions, including recommended coverages. 
 
1.4 SUBMITTALS 
 
   A. Submit materials and installation instructions in accordance with Section 220500. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products manufactured by Owens-Corning, Knauf, Johns Manville, Certain-Teed, Govain, Benjamin 

Foster are acceptable provided they meet or exceed these specifications. 
 
 
 
 
 
 
 
 



Tortuga Ranch Skills Center SPS+ Architects, LLP 
Pascua Yaqui Tribe Project No. 22050 

 

PLUMBING INSULATION  22 0700-2  

2.2 PIPING 
 
   A. Piping: 
 
 1. Insulation thickness - Fiberglass pipe covering. 
 
 PIPING TYPE                                PIPE SIZE           INSULATION SIZE 
 
 Domestic Hot Water Supply & Return 1-1/4" & under  1" 
          1-1/2” & up  1-1/2” 
 Condensate               all sizes            1/2" 
 
 2. All fiberglass pipe insulation shall be nominal 5 pcf density. 
 
 3. Insulation jacket shall be factory applied white All Service Jacket (ASJ), with factory supplied 

self- sealing laps.  
 
 4. Condensate piping may be insulated with 1/2” thick expanded rubber insulation at the 

contractor’s option. 
 
 5. Fittings, Valves and Flanges: 
 
  a. Where manufactured, factory premolded fittings (of the same material and 

thickness as the pipe insulation) shall be used for all fittings, flanges and valves. 
 
  b. Where premolded insulation fittings are not manufactured, all fittings, flanges and 

valves shall be insulated with mitered segments of nominal 5 lb. density fiberglass 
pipe covering.  Hot Service Finish: embed a 20 x 20 weave white glass reinforcing 
cloth between two 1/16 inch coats of Benjamin Foster 30-36.  The glass cloth and 
second coat shall overlap adjacent covering by at least two inches.  Cold Service 
Finish: same as above except use Benjamin Foster 30-35. 

 
  c. Insulation for removable flanges of pipe strainers shall be fabricated with built-up 

sections of Fiberglass pipe covering, so arranged as to facilitate servicing of the 
strainer.  Applications for cold services shall be complete with vapor seals.   

 
 6. Insulation on pipes shall be protected by saddles from hangers, guides, and rollers. 
 
 7. Any piping subject to freezing shall be covered with minimum layer of 2 inch fiberglass.  

Install heating cable when specified between pipe and insulation. 
 
 8. Piping which is exposed to weather shall in addition to insulation and finishes specified be 

provided with corrugated aluminum jacket .016 inch thick applied with aluminum lock-type 
bands, 12 inches on center.  Fittings, flanges, strainers and valves shall be coated with BF 
65-07. 

 
 9. Buried cold piping and fitting 2" and less shall be provided with 1" thick urethane insulation 

with 20 Mil. PVC jacket.  Increase thickness to 1 1/2" on pipes greater than 2". 
 

PART 3   EXECUTION 
 
3.1 PREPARATION 
 
   A. Do not install covering before piping and equipment has been tested and approved. 
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   B. Ensure surface is clean and dry prior to installation.  Ensure insulation is dry before and during 
application.   

 
 
3.2 INSTALLATION 
 
   A. Ensure insulation is continuous through inside walls.  Pack around pipes with fire proof 

self-supporting insulation material, fully sealed. 
 
   B. Insulate fittings and valves.  Do not insulate unions, flanges, strainers, flexible connections and 

expansion joints.  Terminate insulation neatly with plastic material troweled on bevel. 
 
   C. Finish insulation neatly at hangers, supports and other protrusions. 
 
   D. Locate insulation cover seams in least visible locations. 
 
   E. Cold Piping:  Cover fittings and valves with equivalent thickness of insulation material.  Cover with 

open mesh glass cloth sealed with vapor barrier sealant.  Seal lap joints with 100% coverage of 
vapor barrier sealant and adhesive.  Seal butt joints with 4 inches wide strips of vapor barrier sealed 
with vapor barrier adhesive.  For exposed fittings and valves, apply, hydraulic setting cement paste 
over insulation material before applying canvas jacket. 

 
   F. Hot Piping:  Cover fittings and valves with equivalent thickness of insulation material.  For exposed 

fittings and valves apply hydraulic setting cement paste over insulating material before applying 
canvas jacket. 

 
   G. Repair separation of joints or cracking of insulation due to thermal movement or poor workmanship. 
 

END OF SECTION 
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SECTION 221113 

FACILITY WATER DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1. Pima Association of Governments (PAG), Standard Specifications for Public 
Improvements, 2015 Edition, Volume 1, http://apps.pagnet.org/standardspecifications, if 
more stringent than herein specified. 

2. Tucson Water Standard Specifications and Details (TWSSD), 2017 Edition, 
https://www.tucsonaz.gov/water/spec-book if more stringent than herein specified. 

3. Tucson Water Approved Materials List (TWAPL) 

https://www.tucsonaz.gov/files/water/docs/StandardSpecsDetails/approved_material_list.
pdf 

1.2 SUMMARY 

A. This Section includes water-distribution piping and related components outside the building for 
combined water service and fire-service mains. 

B. Utility-furnished products include water meters that will be furnished to the site, ready for 
installation. 

1.3 DEFINITIONS 

A. PVC: Polyvinyl chloride plastic. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.5 INFORMATIONAL SUBMITTALS 

A. NOT USED 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For water valves and specialties to include in emergency, 
operation, and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of Tucson Water. Include tapping of water mains and backflow 
prevention. 
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2. Comply with standards of authorities having jurisdiction for potable-water-service piping, 
including materials, installation, testing, and disinfection. 

3. Comply with standards of authorities having jurisdiction for fire-suppression water-service 
piping, including materials, hose threads, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping. 

E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-
service-main products. 

F. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve 
and hydrant supervision for fire-service-main piping for fire suppression. 

G. NSF Compliance: 

1. Comply with NSF 61 for materials for water-service piping and specialties for domestic 
water. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 

2. Protect valves against damage to threaded ends and flange faces. 

3. Set valves in best position for handling. Set valves closed to prevent rattling. 

B. During Storage: Use precautions for valves, including fire hydrants, according to the following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall for storage. 

2. Protect from weather. Store indoors and maintain temperature higher than ambient dew-
point temperature. Support off the ground or pavement in watertight enclosures when 
outdoor storage is necessary. 

C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift. 
Rig valves to avoid damage to exposed parts. Do not use handwheels or stems as lifting or 
rigging points. 

D. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and 
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture. 

E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural 
capacity of floor when storing inside. 

F. Protect flanges, fittings, and specialties from moisture and dirt. 
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G. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending. 

1.9 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary water-distribution service according to requirements indicated: 

1. Notify Owner and Architect no fewer than five (5) days in advance of proposed 
interruption of service. 

2. NOT USED 

1.10 COORDINATION 

A. NOT USED 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Copper pipe shall be annealed and meet ASTM Specification B-88 Type K per TWSSD. No 
copper pipe of foreign manufacture will be accepted, nor shall the copper used in the fabrication 
of the pipe be of foreign manufacture.  Materials shall conform to the requirements of TWSSD 
and TWAPL. 

B. Fittings and connections directly to copper pipe shall be either flared or compression per 
TWSSD and TWAPL 

2.2 DUCTILE-IRON PIPE AND FITTINGS 

A. Ductile iron pipe shall be Class 350 for diameters up to 12-inch per TWSSD.  Materials shall 
conform to the requirements of TWSSD and TWAPL. 

B. Joint restraint shall be included as described in TWSSD. 

2.3 PVC PIPE AND FITTINGS 

A. Unless otherwise specified on the plans, 4”-12” PVC pipe shall be pressure class 305, 
dimension ratio 14 (DR 14)(cast iron O.D.) and 16” PVC pipe shall be pressure class 235, 
dimension ratio 18 (DR 18)(cast iron O.D.)  Materials shall conform to the requirements of 
TWSSD and TWAPL. 

B. Joint restraint shall be included as described in TWSSD. 

2.4 SPECIAL PIPE FITTINGS 

A. Ductile-Iron Rigid and Flexible Expansion Joints and Deflection Fittings shall conform to the 
requirements of TWSSD and TWAPL. 

2.5 JOINING MATERIALS 

A. Refer to Section 330500 "Common Work Results for Utilities" for commonly used joining 
materials. 
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B. Materials shall conform to the requirements of TWSSD and TWAPL. 

2.6 PIPING SPECIALTIES 

A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least 
equal to and ends compatible with, piping to be joined. 

B. Couplings, Connectors, Fittings, and Flanges, and Insulating Kits materials shall conform to the 
requirements of TWSSD and TWAPL. 

2.7 CORROSION-PROTECTION PIPING ENCASEMENT 

A. Encasement for Underground Metal Piping and Material shall conform to the requirements of 
TWSSD and TWAPL. 

2.8 GATE VALVES 

A. Design pressure for resilient-seated gate valves shall be 200 psi for diameters up to 12 inches 
and 150 psi for valves 16 inches and larger per TWSSD. Valves for operating pressures other 
than the above shall be as specified on the plans. Unless otherwise provided herein, component 
parts for resilient-seated gate valves shall be in accordance with AWWA C509 and C515. All 
components of resilient-seated valves shall be tested and certified by an approved testing 
laboratory located in the United States. All parts shall be readily available.  Materials shall 
conform to the requirements of TWSSD and TWAPL. 

2.9 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Tapping-Sleeve Assemblies: 

1. Design pressure for tapping valves shall be 200 PSI for diameters up to 12-inch and 150 
PSI for valves 16 inches diameter and larger per TWSSD. Valves for operating pressures 
other than the above shall be as specified on the plans. Tapping sleeve shall be rated for 
a minimum working pressure of 150 psi.  Materials shall conform to the requirements of 
TWSSD and TWAPL. 

B. Valve Boxes:  

1. New valve boxes and covers shall be heavy cast iron in conformance with ASTM A48, 
Class 30B. They shall also conform to the requirements of TW Standard Detail 300.  
Materials shall conform to the requirements of TWSSD and TWAPL. 

2.10 CHECK VALVES 

A. Check Valves: 

1. Pumps shall be equipped with check valves, the outside diameter of which shall not 
exceed the outside diameter of the pump per TWSSD.  Materials shall conform to the 
requirements of TWSSD and TWAPL. 

2.11 CORPORATION VALVES 

A. Service Saddles: 

1. Service saddles shall be per AWWA C88-14 per TWSSD.  All new material shall conform 
to the requirements of TWSSD and TWAPL. 
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2.12 WATER METERS 

A. NOT USED 

2.13 PRESSURE-REDUCING VALVES 

A. All new material shall be on the TWAPL. 

2.14 RELIEF VALVES 

A. Air-Release Valves, Air/Air Vacuum Valves, and Combination Air Valves materials shall conform 
to the requirements of TWSSD and TWAPL. 

2.15 BACKFLOW PREVENTERS 

A. Backflow Preventer Assembly and Test Kit materials shall conform to the requirements of 
TWSSD and TWAPL.  See plans for type specified. 

B. Reduced-Pressure-Detector, Fire-Protection Backflow Preventer Assemblies: 

1. See plumbing plans for details and specifications. 

2.16 WATER METER BOXES 

A. NOT USED 

2.17 PROTECTIVE ENCLOSURES 

A. Security Enclosures: 

1. Description: The backflow security enclosure shall be fabricated from bent 1-1/4” 
diameter Schedule 40 steel pipe, 1”x1”x1/8” steel angle, and 13 gauge expanded metal 
panels.  The enclosure shall be equipped with hinges and U-bolt hasp for padlocking.  
The enclosure shall have a powder coated finish.  Color shall be “Desert Tan”.  Submit 
data sheet to Architect for product approval.   

2. Freeze Protection:  The backflow preventer freeze protection enclosure shall consist of 
an insulated fabric bag that be seasonally installed over the backflow preventer and 
secured without impacting the operation of the device.  It shall have a 22 oz. vinyl coated, 
UV resistant, and waterproof outer fabric shell.  Insulation shall be R-19 (min.) polyfill 
insulation.  The enclosure shall be equipped with rust-proof grommets that allow for 
security/locking the enclosure around the backflow preventer.  The freeze protection 
enclosure shall either be installed on the device or turned over to the Owner as directed 
by the Owner’s Representative. 

3. Base: 6-inch minimum thickness PAG Class “B” concrete pad, of dimensions required to 
extend at least 8 inches beyond the edges of enclosure housings.  Include openings for 
piping. 

2.18 FIRE HYDRANTS 

NOT USED 
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2.19 FIRE DEPARTMENT CONNECTIONS 

A. NOT USED 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Section 312000 "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. Install pipe according to TWSSD construction requirements. 

3.3 VALVE APPLICATIONS 

A. Install valves according to TWSSD construction requirements. 

3.4 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. See Section 330500 "Common Work Results for Utilities" for piping-system common 
requirements. 

3.5 PIPING INSTALLATION 

A. Water-Main Connection to be installed according to TWSSD construction requirements. 

B. Install pipe according to TWSSD construction requirements. 

3.6 JOINT CONSTRUCTION 

A. See Section 330500 "Common Work Results for Utilities" for basic piping joint construction. 

B. Make pipe joints according to TWSSD construction requirements. 

3.7 ANCHORAGE INSTALLATION 

A. Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and 
restrained-joint types according to TWSSD construction requirements. 

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches 
according to TWSSD construction requirements. 

3.8 VALVE INSTALLATION 

A. Install valves according to TWSSD construction requirements. 

3.9 WATER METER INSTALLATION 

A. NOT USED 

3.10 ROUGHING-IN FOR WATER METERS 

A. NOT USED 
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3.11 BACKFLOW PREVENTER INSTALLATION 

A. Install backflow preventers according to TWSSD construction requirements. 

3.12 WATER METER BOX INSTALLATION 

A. NOT USED 

3.13 PROTECTIVE ENCLOSURE INSTALLATION 

A. Install concrete base level and with top approximately 1 inch above grade. 

B. Install protective enclosure over valves and equipment. 

C. Anchor protective enclosure to concrete base. 

3.14 FIRE HYDRANT INSTALLATION 

NOT USED 

3.15 FIRE DEPARTMENT CONNECTION INSTALLATION 

A. NOT USED 

B. NOT USED 

3.16 CONNECTIONS 

A. See Section 330500 "Common Work Results for Utilities" for piping connections to valves and 
equipment. 

B. Connect water-distribution piping to existing water main according to TWSSD construction 
requirements. 

C. Connect water-distribution piping to interior domestic water and fire-suppression piping. 

3.17 FIELD QUALITY CONTROL 

A. Piping Tests: Conduct piping tests per requirements of TWSSD before joints are covered and 
after concrete thrust blocks have hardened sufficiently. Fill pipeline 24 hours before testing and 
apply test pressure to stabilize system. Use only potable water. 

B. Hydrostatic Tests: Test according to TWSSD construction requirements. 

C. Prepare reports of testing activities. 

3.18 IDENTIFICATION 

A. Install continuous underground tracer wire during backfilling of trench for underground water-
distribution piping per requirements of TWSSD. Locate below finished grade, directly over 
piping. Underground warning tapes are specified in Section 312000 "Earth Moving." 
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B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, on 
main electrical meter panel. See Section 330500 "Common Work Results for Utilities" for 
identifying devices. 

C. Install pipe marking, detection tape, and tracer wire according to TWSSD construction 
requirements. 

3.19 CLEANING 

A. Clean and disinfect water-distribution piping according to TWSSD construction requirements. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 221113 





 

2021 
APPROVED MATERIALS LIST 

 
The Approved Materials List contains names of manufacturers whose products and materials 
are approved for use in the Tucson Water system. There are three sections of Approved Materials 
contained in this appendix: 

 
1. Distribution System 
2. Corrosion/Cathodic 
3. Production Facilities 

 
A product is considered approved if it appears on any one of the lists. 

 
Pipe and appurtenances listed are, in general, from 4 to 12 inches unless otherwise noted. 
Service materials are from 3/4 inch to 2 inches. 

 
All materials provided for use in the Tucson Water system must be new. 

 
Tucson Water will review approved material list annually and reserves the right to make 
changes based upon product representation, quality, availability, and based upon the needs of 
the Department. 

 
Pipelines and appurtenances larger than 12 inches are project specific and—per TW 
Standard Detail 105, note 34—require submittals to Tucson Water for approval for use in the 
system. 

 
Submittals are not required for products contained in the Approved Materials List, unless 
required by contract specifications or the controlling agency. 

 
A product approval application is included at the end of this list. 



DISTRIBUTION SYSTEM 

CCP Ameron 

DIP 
American 
McWane 
US Pipe 

DIP, Integral Restraint Systems 

American 
• Fastite Flex-Ring
• Lok-Ring

McWane 
• Restrained Tyton
• Thrust-Lock

US Pipe 
• HP LOK
• TR FLEX

PVC 

Diamond 
JM Eagle 
North American 
Vinyl-Tec 

PVC Sch 40 & 80 
Charlotte 
Cresline 
Spears (fittings) 

HDPE (Potable/Reclaim), Highline only 
IPS 2” & larger main line 

JM Eagle 
Performance Pipe 
WL 

Gate Valves(4” - 12”) 

Clow 
M & H 
Mueller 
US Pipe 
Waterous 
• AFC
• AFC Alpha End

Gate Valves(16”- 24”) 
AFC 
Mueller 



DISTRIBUTION SYSTEM, cont. 

Tapping Sleeves, Stainless Steel 
(Flange Branch only) 

Ford 
JCM 
PowerSeal 
Romac 
Smith-Blair 

Ductile Iron Fittings 

SIGMA 
SIP Industries 
Star Pipe 
Tyler/Union 

Ductile Iron Compact Fittings 
SIGMA 
Star Pipe 
Tyler/Union 

Transition Coupling 

Hymax- 2 

Ford – FC2A 
JCM – 201 
PowerSeal – 3501 
Romac 
• 501
• Alpha

Smith-Blair – 416 

Wide Range Coupling 

Romac 
• Alpha
• Macro

Smith Blair – Top Bolt 
Hymax, Krausz Co. 
• HYMAX 2
• HYMAX GRIP

Repair Clamps 
(Stainless Steel wraparound) 

Ford – FS1 
JCM – Model 101 
PowerSeal – 3121 AS 
Romac 
• SS1
• SS2
• SS3

Smith-Blair – Model 226 
Hymax– Versa 



DISTRIBUTION SYSTEM, cont. 

Combination Air Release Valves, 3/4 
to 6” 

APCO 
Crispin 
DeZURIK 

 GA Industries 
 Val-Matic 
  ARI 

Lightweight Air Release Valves, 1 to 2” 
(Aboveground installation) ARI 

Pressure Reducing Valves, 3/4 to 2” 

Ames 
Bermad 
Cla-Val 
Watts 
Wilkins 

Pipe Restraints, Ductile Iron and PVC 

EBAA Iron Megalug 
• MEGAFLANGE
• Restrained Coupling
• Series 1100
• Series 1600
• Series 1700
• Series 2000

Ford Uni-Flange Section U 
Romac 
• Alpha
• 600 Series

RomaGrip 
SIGMA 
• ONE-LOK
• PV-LOK

Smith-Blair 
• Bell-Lock
• Cam-

Lock Star Pipe 
• Series 1100
• Series 3000
• Series 4000

Tyler TUF Grip 
SIP EZ Grip 

DIP Restraints, Gaskets 4 to 12” 

American – Fast-Grip Gaskets 
Romac Piranha Gaskets 
Talon Restrained Joint Gasket 
US Pipe – FIELD LOK 350 Gasket 



DISTRIBUTION SYSTEM, cont. 

24” Butterfly Valves 
(epoxy retained seats) 

Mueller/Pratt 

16” and Larger Butterfly Valves  Crispin K-flo 

Fire Hydrants 

Clow Medallion 
Mueller Centurion 
Waterous 
• WB67 Pacer
• WB67 Alpha End

Fire Hydrant Locks 
Location/Fire Dept. Specific: 

Contact TW New Area Services for 
installation, (520) 791-5164 

Meter Boxes DFW 

Cast Iron Meter Boxes Contractor to pick up at Tucson Water Stores, 
1445 S. 11th Ave., (520) 791-4194 

Valve Boxes 

East Jordan Iron Works 
Proselect 
SIGMA 
SIP Industries 
Star 

Magnetic Detector and Marking Tape 
Christy’s Presco 
Harris 
North Town 

Service Line Materials, Copper CTS 3/4 to 2” Type “K”, American Made 

Corporation Stops, Unions, Angle Meter Stops 
DVA Blow off Valves (All Ball Valve Style) 

Ford 
Jones 
McDonald 
Mueller 

Pressure Gauges 
Ashcroft 
Perma-Cal 
Wika 



DISTRIBUTION SYSTEM, cont. 
 

 

 
 
 
 
 
 
 
 
Service Saddles 

Cambridge 
• Series 812 
• Series 822 

Ford 
• 101BS 
• 202BS 

McDonald 
• 3846 Series 
• 3856 Series 

Mueller 
• BR1S 
• BR2S 

Romac 
• 101BS 
• 202BS 

 
 
 

Flange Insulating Kits 

Advance Products and Systems Inc. 
CALPICO 
Central 
Copper State Bolt 
HMS 
Pikotek 
PSI 

 
 

Tracer Wire 

Service Wire 
Copperhead 

• High Strength Tracer Wire 

Tracer Wire Connections 
(must be silicon filled) 

DryConn (Direct Bury only) 
Copperhead Snake Bite 

Tracer Wire Access Box 
(Fire Hydrants) 

Copperhead 
• Cobra T Series (Blue) w/3/4 conduit 
• Cobra Hydrant Flange 

Magnesium Anode Copperhead – ANO-12 

 
Backflow Material Contact TW Backflow Prevention, 

(520) 791-2650 



 

CORROSION/CATHODIC 
 

Vendor/Manufacturer Material 

 
 

ERICO/CADWELD 

Exothermic Welding Materials 
• Sleeves 
• Weld Cartridges 
• Welders 

 
 

Continental/thermOweld 

Exothermic Welding Materials 
• Sleeves 
• Weld Cartridges 
• Welders 

 
 
 
 

Calpico 

Exothermic Materials 
• “T” Caps 
• #10 Mastic 
• #22 Primer 

Flange Insulation Kits 
Non-Conductive Tapes 
• 2” (V1-10, Vinyl Identified) 
• 4” (V1-20, Vinyl Identified) 

 

Royston Mfg 
Continental 

Exothermic Materials 
• Bitumastic 
• Primer 
• Resin-Filled Caps 

 
 
 

Generic (Non-Vendor Specific) 

#1 Cast Iron Meter Boxes 
Colored PVC Marking Tapes 
Flat Washers 
Locking Washers 
Machine Screws 
Nuts 
Phenolic Resin Boards – Micarta 



 

CORROSION/CATHODIC, cont. 
 

 
 
 
 
 

Thomas & Betts 

Aluminum Compression Connectors 
• 60097 
• 60102 
• 60107 
• 60500 
• 60501 
• 60507 

Heavy Wall Heat Shrink Insulator 
• HS12-6 
• HS12-61 
• HS12-6-4 

 
Seymour Paint Precaution Blue 

Safety Purple 

Sprayon Paint APWA Blue 

 
Cott Mfg 
ProMark 

Big Fink Cathodic Protection Test Stations 
• Dark Blue 
• Purple 

 
 

Casing Spacers 

Advanced Products and Systems (APS) 
Cascade 
Smith-Blair 
Uni-Flange (Restrained) 



 

PRODUCTION FACILITIES 
 

Standard Steel Kelly 

CCP Ameron 

 

DIP 
American 
Pacific States 
US Pipe 

 
 
 

DIP Integral Restraint Systems 

American 
• Fastite Flex-Ring 
• Lok-Ring 

US Pipe 
• FIELD LOK 
• TR FLEX 

 
 

PVC 

Diamond 
JM 
North American 
PW (Pacific Western) 
Vinyltech 

PVC Sch 40 & 80 Spears 

 
Copper Pipe Type “K” Made in USA 

Type “K” Rigid Copper (2” PRV Bypass) 

 
 

Butterfly Valves(4” – 12”) 
(Above Ground Only) 

Clow 
DeZURIK 
K-Flo/Crispin 
M & H 
Mueller/Pratt  

 
 

Gate Valves(4”- 12”) 

AFC 
Clow 
M & H 
Mueller 
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  Butterfly Valves(16” and Larger) 

 
Crispin 

 
 
 
 
 
 
 
 
 
 
 

Pipe Restraints, Ductile Iron and PVC 

EBAA Iron Megalug 
• MEGAFLANGE 
• Restrained Coupling 
• Series 1100 
• Series 1600 
• Series 1700 
• Series 2000 

Ford Uni-Flange Section U 
Romac 
• Alpha 
• 600 Series 

RomaGrip 
SIGMA 
• ONE-LOK 
• PV-LOK 

Smith-Blair (Cam-Lok) 
Star Pipe 
• Series 1100 
• Series 3000 
• Series 4000 

Tyler TUF Grip 

 
Combination Air Release Valves, 3/4 to 4” GA Industries 

Val-Matic 

 
Pressure Reducing Valves, 4 to 12” Crispin 

Watts (Ames) 

 

Check Valves, 4 to 16” 
Crispin 
GA Industries 
Val-Matic 



PRODUCTION FACILITIES, cont. 
 

 

 
 

Ductile Iron Fittings 

SIGMA 
SIP Industries 
Star Pipe 
Trinity Valley 
Tyler 

 
 

Flexible Couplings 

Ford 
JCM 
PowerSeal 
Romac Hymac 
Smith-Blair 

 

Corporation Stops, Unions, Angle Meter Stops 
(Ball Valve Style only) 

Ford 
Jones 
McDonald 
Mueller 

 

Pressure Gauges 
Ashcroft 
Perma-Cal 
Wika 



 

 

TUCSON WATER DEPARTMENT 
PRODUCT APPROVAL APPLICATION 

 
 

Instructions 
 

All information requested below must be submitted in full. Please label each section with the 
item number conforming to the list below. No application will be reviewed by the Committee 
until the submittal is complete. Failure to provide full disclosure may be grounds for disapproval 
of product. 

Three copies of the application should be sent to: 

Mr. Gabriel Hernandez 
Specification Committee Coordinator 
City of Tucson Water Department 
P.O. Box 27210  
Tucson, AZ 85726-2710 

 
Item Numbers 

 
1. General Information. Provide all information requested on attached form (Item 1). 

 
2. Existing Installations of Product. The following data is requested on representative 

installations of your product: 
 

• Installation date 
• Quantity (size, diameter, length) 
• Location (include city and county) 
• Client/contact person (name, address, and phone number) 
• Total construction cost 
• Years in service 

 
A sample form (Item 2) is attached or you may use your own tabular format. Failure to 
disclose representative installations can be grounds for disapproval of product. 

 
3. Materials of Construction. Describe materials of construction (including relevant industry 

standards — e.g. ASTM, ANSI, AWWA, etc.), special manufacturing processes and quality 
control measures used in the manufacture and installation of your product. Include 
copies of relevant referenced specifications or standards. Include  Material Safety Data 
Sheets (MSDS) and National Sanitary Foundation (NSF) testing results in all 

 
 
 
 
CITY OF 
TUCSON 



 

products in contact with potable water or otherwise providing an  exposure to 
operations or maintenance personnel. 

 
4. Special Conditions. Indicate if there are any special conditions (such as pipe size or 

pressure rating) for optimal performance of the product. Specify conditions or 
requirements for optimal performance. Where appropriate, include the engineering data 
required for proper application of the product. Indicate relevant safety factors, and 
pressure, temperature, or environmental limits. 

 
5. Specifications. Are current Tucson Water technical specifications adequate for inclusion 

of the product? Are exceptions to the City specifications being requested? 
 

6. Certifications. Provide Certifications of Compliance to the applicable Tucson Water 
standard specification. 

 
7. Engineering Design Guide. Attach a copy of the Engineering Design Guide or Installation 

Guide for the proposed product. This document should indicate that it was prepared 
under the supervision of a Registered Professional Engineer in the state of the 
manufacturer. Should engineering certification not be part of the standard printed 
documents, a letter should be provided from the manufacturer stating that the 
Engineering Design Guide was prepared under the supervision of a Registered 
Professional Engineer. The supervising engineer’s name, seal, registration number, and 
expiration date should be included in either the design guide or accompanying letter. 

 
8. Client References. Provide names, addresses, phone numbers, and job identification of 

current and past clients. Tucson Water will contact selected references concerning 
product performance. 

 
9. Testing. Copies of tests conducted by independent testing companies showing 

conformance with industry standard and Tucson Water specification established for the 
product. 

 
10. Patents and Licenses. Provide information relating to patents, licenses  and/or franchises 

held on the product. Include specific descriptions and relevant data such as patent 
(license) number and date issued. 

 
11. Any Other Related Information. Although not required, the application submittal may 

include other data to assist the Committee in evaluating the product for use on Tucson 
Water projects. This information could include brochures, videos, product samples, 
and/or photographs. The Committee cannot be responsible for returning these materials. 
(One copy of video files and product samples is sufficient for committee review.) 
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TUCSON WATER DEPARTMENT 
PRODUCT APPROVAL APPLICATION 

 
 

CITY OF 
 

   

Application Number Date Received Submittal Complete 

TUCSON    
(Do not write above this line. For City use only.) 

 

ITEM 1. General Information 
 

 
 

 

Product Name 

Product Application(s) 

 

 
 

 

 
 

 

 
 

 

 
 

 Representative Company Name  

Individual Contact(s) 

Street Address 

City    State  Zip Code 

Telephone  Email     

       

Manufacturer Company Name       

Individual Contact(s)       

Street Address       

City    State  Zip Code 

 Telephone  Email     
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ITEM 2. Existing Installations of Product 
 

Installation 
Date 

Quantity 
(size, diameter, 

length) 

Location 
(include city and county) 

Client/Contact Person 
(name, address, phone number) 

Total Construction 
Cost 

Years in 
Service 
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PLUMBING PIPING  22 1116-1  

SECTION 22 1116 

PLUMBING PIPING 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Sanitary Sewer Piping System 
 
   B. Domestic Water Piping System 
 
   C. Condensate Piping System 
 
   D. Storm Water Piping System 
 
   E. Liquefied Petroleum Gas Piping System 
 
1.2 RELATED WORK 
 
   A. Section 220000 – Common Work Results For Plumbing 
 
   B. Section 220523 – Valves For Plumbing 
 
   C. Section 220529 – Supports, Anchors and Sleeves For Plumbing 
 
   D. Section 220640 – Plumbing Fixtures 
 
   E. Section 220719 – Plumbing Piping Insulation  
 
   F. Section 221119 – Plumbing Specialties 
 
1.3 REFERENCES 
 
   A. ANSI/ASME B16.3 - Malleable Iron Threaded Fittings Class 150 NS 300. 
 
   B. ANSI/ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings - DWV. 
 
   C. ANSI/ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder.  Joint Drainage Fittings - 

DWV. 
 
   D. ANSI/ASME Sec. 9 - Welding and Brazing Qualifications. 
 
   E. ANSI/ASTM B32 - Solder Metal. 
 
   F. ANSI/ASTM D2466 - Poly Vinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 40. 
 
   G. ANSI/AWS D1.1 - Structural Welding Code. 
 
   H. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless. 
 
   I. ASTM A74 - Cast Iron Soil Pipe and Fittings. 
 
   J. ASTM A120 - Pipe, Steel, Black and Hot-Dipped Zinc Coated (Galvanized), Welded and Seamless, 

for Ordinary Uses. 
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   K. ASTM A234 - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated 
Temperatures. 

 
   L. ASTM B88 - Seamless Copper Water Tube. 
 
   M. ASTM B306 - Copper Drainage Tube (DWV). 
 
   N. ASTM D1785 - Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120. 
 
   O. ASTM D2235 - Solvent Cement for Acrylonitrile-Butadiene- Styrene (ABS) Plastic Pipe and Fittings. 
 
   P. ASTM D2680 - Acrylonitrile-Butadiene-Styrene (ABS) Composite-Sewer Piping. 
 
   Q. ASTM D2729 - Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings. 
 
   R. ASTM D2751 - Acrylonitrile-Butadiene-Styrene (ABS) Sewer Pipe and Fittings. 
 
   S. ASTM D2855 - Making Solvent-Cemented Joints with Poly Vinyl Chloride (PVC) Pipe and Fittings. 
 
   T. AWS 5.8 - Brazing Filler Metal. 
 
   U. AWWA C601 - Standard Methods for the Examination of Water and Waste Water. 
 
   V. CISPI 301 - Cast Iron Soil Pipe and Fittings for Hubless Cast Iron Sanitary Systems.  
 
1.4 QUALITY ASSURANCE 
 
   A. Valves:  Manufacturer's name and pressure rating marked on valve body. 
 
   B. Welding Materials and Procedures:  Conform to ASME Code and applicable state labor regulations. 
 
   C. Welders Certification:  In accordance with ANSI/AWS D1.1. 
 
1.5 SUBMITTALS 
 
   A. Submit product data in accordance with Section 220500. 
 
   B. Include data on pipe materials, pipe fittings, and accessories. 
 

PART 2   PRODUCTS 
 
2.1 SANITARY SEWER PIPING, BURIED BEYOND 5 FEET OF BUILDING 
 
   A. ABS Pipe:  ASTM D2680 or D2751.  Fittings:  ABS.  Joints:  ASTM D2235, solvent weld. 
 
   B. PVC Pipe:  ASTM D3033 or D3034, SDR 35.  Fittings:  PVC.  Joints:  ASTM F477, elastomeric 

gaskets. 
 
2.2 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING 
 
   A. ABS Pipe:  ASTM D2680 or D2751.  Fittings:  ABS.  Joints:  ASTM D2235, solvent weld. 
 
   B. PVC Pipe:  ASTM D2729.  Fittings:  PVC.  Joints:  ASTM D2855, solvent weld. 
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2.3 SANITARY SEWER PIPING, ABOVE GRADE 
 
   A. Cast Iron Pipe:  CISPI 301, hubless, service weight.  Fittings:  Cast iron.  Joints:  Neoprene gaskets 

and stainless steel clamp-and-shield assemblies equal to Tyler. 
 
   B. Copper Pipe:  ASTM B306, DWV.  Fittings:  ANSI/ASME B16.3, cast bronze, or ANSI/ASME B16.29, 

wrought copper.  Joints:  ANSI/ASTM B32, solder, Grade 50B. 
 
   C. ABS Pipe:  ASTM D2680 or D2751.  Fittings:  ABS.  Joints:  ASTM D2235, solvent weld. 
 
   D. PVC Pipe:  ASTM D2729.  Fittings:  PVC.  Joints:  ASTM D2855, solvent weld. 
 
2.4 WATER PIPING, BURIED BEYOND 5 FEET OF BUILDING 
 
   A. PVC Pipe:  ASTM D1785, Schedule 40, or ASTM D2241, SDR for not less than 150 psig pressure 

rating.  Fittings:  ANSI/ASTM D2466, PVC.  Joints:  ASTM D2855, solvent weld. 
 
2.5 WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING 
 
  A. Copper Tubing:  ASTM B88, Type K, annealed.  Fittings:  NONE.  Joints:  NONE. 
 
  B. Copper Tubing:  ASTM B88, Type K, annealed.  Fittings:  ANSI/ASME B16.29, wrought copper.  

Joints:  AWS A5.8, BCuP silver braze. 
 
2.6 WATER PIPING, ABOVE GRADE 
 
   A. Copper Tubing:  ASTM B88, Type [M], [L], [K], hard drawn.  Fittings: ANSI/ASME B16.23, cast brass, 

or ANSI/ASME B16.29, wrought copper.  Joints:  ANSI/ASTM B32, solder, Grade 95TA. equal to 
Staybrite. 

 
2.7 CONDENSATE PIPING, ABOVE GRADE 
 
   A. Copper Tubing:  ASTM B88, Type M, hard drawn.  Fittings: ANSI/ASME B16.23, cast brass, or 

ANSI/ASME B16.29, wrought copper.  Joints:  ANSI/ASTM B32, solder, Grade 95TA. equal to 
Staybrite. 

 
2.8  STORM WATER PIPING, ABOVE GRADE 
 
   A. Cast Iron Pipe:  CISPI 301, hubless, service weight.  Fittings:  Cast iron.  Joints:  Neoprene gaskets 

and stainless steel clamp-and-shield assemblies equal to Husky 4000. 
 
   B. ABS Pipe:  ASTM D2680 or D2751.  Fittings:  ABS.  Joints:  ASTM D2235, solvent weld. 
 
   C. PVC Pipe:  ASTM D2729.  Fittings:  PVC.  Joints:  ASTM D2855, solvent weld. 
 
2.9 LIQUEFIED PETROLEUM GAS, BURIED WITHIN 5 FEET OF BUILDING 
 
   A. Polyethylene Pipe:  ASTM D2513, SDR 11.5.  Fittings:  ASTM D2683 or ASTM D2513 socket type.  

Joints:  Fusion welded. 
 
2.10 LIQUEFIED PETROLEUM GAS PIPING, ABOVE GRADE 
 
   A. Steel Pipe:  ASTM A53 or A120, Schedule 40 black.  Fittings:  ANSI/ASME B16.3, malleable iron, or 

ASTM A234, forged steel welding type.  Joints:  Screwed for pipe two inches and under; ANSI/AWS 
D1.1, welded, for pipe over two inches. 
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2.11 FLANGES, UNIONS, AND COUPLINGS 
 
   A. Pipe Size 2 Inches and Under:  150 psig malleable iron unions for threaded ferrous piping; bronze 

unions for copper pipe, soldered joints. 
 
   B. Pipe Size Over 2 Inches:  150 psig forged steel slip-on flanges for ferrous piping; bronze flanges for 

copper piping; neoprene gaskets for gas service; 1/16 inch thick preformed neoprene bonded to 
asbestos. 

 
   C. Grooved and Shouldered Pipe End Couplings:  Malleable iron housing clamps to engage and lock, 

designed to permit some angular deflection, contraction, and expansion; "C" shape composition 
sealing gasket; steel bolts, nuts, and washers; galvanized couplings for galvanized pipe. 

 
   D. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end, 

water impervious isolation barrier. 
 

PART 3   EXECUTION 
 
3.1 PREPARATION 
 
   A. Ream pipe and tube ends.  Remove burrs.  [Bevel plain and ferrous pipe.] 
 
   B. Remove scale and dirt, on inside and outside, before assembly. 
 
   C. Prepare piping connections to equipment with flanges or unions. 
 
3.2 INSTALLATION 
 
   A. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 
 
   B. Route piping in orderly manner and maintain gradient. 
 
   C. Install piping to conserve building space and not interfere with use of space. 
 
   D. Group piping whenever practical at common elevations. 
 
   E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment. 
 
   F. Provide clearance for installation of insulation and access to valves and fittings. 
 
   G. Provide access doors to match wall or ceiling construction where valves and fittings are not exposed.  
 
   H. Slope water piping and arrange to drain at low points. 
 
   I. Establish elevations of buried piping outside the building to ensure not less than 2 ft of cover. 
 
   J. Where pipe support members are welded to structural building framing, scrape, brush clean, and 

apply one coat of zinc rich primer to welding. 
 
   K. Prepare pipe, fittings, supports, and accessories not prefinished, ready for finish painting where 

exposed.   
 
   L. Establish invert elevations, slopes for drainage to 1/4 inch per foot (2 percent) minimum for sanitary 

sewer and storm water piping. 
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3.3 APPLICATION 
 
   A. Use grooved mechanical couplings and fasteners only in accessible locations. 
 
   B. Install unions downstream of valves and at equipment or apparatus connections. 
 
   C. Install brass male adapters each side of valves in copper piped system.  Sweat solder adapters to 

pipe. 
 
3.4 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 
 
   A. Prior to starting work, verify system is complete, flushed and clean. 
 
   B. Ensure pH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda ash) 

or acid (hydrochloric). 
 
   C. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to obtain 50 

to 80 mg/L residual. 
 
   D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 

percent of outlets. 
 
   E. Maintain disinfectant in system for 24 hours. 
 
   F. If final disinfectant residual tests less than 25 mg/L, repeat treatment. 
 
   G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L. 
 
   H. Take samples no sooner than 24 hours after flushing, from [10] [5] [2] percent of outlets and from 

water entry, and analyze in accordance with AWWA C601. 
 
   I. Submit statement of test results and procedures to Architect. 
 
3.5 FLUSHING OF DOMESTIC WATER PIPING SYSTEM 
 
   A. Prior to start of work, verify system has been disinfected per paragraph 3.04 of this section. 
 
   B. All installed plumbing fixtures shall be rinsed (ran) daily for a minimum of 30 seconds each.  This 

shall continue for a minimum period of two (2) weeks. 
 
   C. At the conclusion of the flushing cycle, verification samples may be collected by a school 

representative for testing. 
 
   D. If the testing proves that the lead content is in excess of allowable levels, an additional two (2) week 

flushing period may be required. 
 
   E. Records of flushing must be maintained and available for inspection. 
 
3.6 TESTING 
 
   A. Test soil and vent systems by plugging lines and filling systems with water to a static head of ten (10) 

feet of water.  Observe water level for two (2) hours.  If level is lowered, indicating leakage, repair 
leaks and test again until no further leakage is detected. 
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   B. Test water piping at 100 psig for a continuous period of four (4) hours.  During this time, carefully 
inspect the system for leaks.  If necessary, repair leaks and test again until no further leakage is 
detected. 

 
   C. Test Liquefied Petroleum Gas at 50 psig for a continuous period of four (4) hours.  During this time, 

carefully inspect the system for leaks.  If necessary, repair leaks and test again until no further 
leakage is detected. 

 

END OF SECTION 
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SECTION 22 1119 

PLUMBING SPECIALTIES 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Roof and Floor Drains 
 
   B. Cleanouts 
 
   C. Backflow Preventers 
 
   D. Water Hammer Arrestors 
 
   E. Thermostatic Mixing Valves 
 
   F. Hose Bibbs and Hydrants 
 
1.2 RELATED WORK 
 
   A. Section 220500 – Common Work Results For Plumbing 
 
   B. Section 220529 – Supports, Anchors and Sleeves For Plumbing 
 
   C. Section 220640 – Plumbing Fixtures 
 
   D. Section 221100 – Plumbing Piping    
 
1.3 REFERENCES 
 
   A. ANSI/ASSE 1012 - Backflow Preventers with Immediate Atmospheric Vent. 
 
   B. ANSI/ASSE 1011 - Hose Connection Vacuum Breakers. 
 
   C. ANSI/ASSE 1013 - Backflow Preventers, Reduced Pressure Principle. 
 
   D. ANSI/ASSE 1019 - Wall Hydrants, Frost Proof Automatic Draining Anti-Backflow Types. 
 
   E. ANSI A112.21.1 - Floor Drains. 
 
   F. ANSI A112.21.2 - Roof Drains. 
 
   G. ANSI A112.26.1 - Water Hammer Arrestors. 
 
   H. PDI WH-201 Water Hammer Arrestors. 
 
1.4 QUALITY ASSURANCE 
 
   A. Manufacturer:  For each type of product specified, provide components by same manufacturer 

throughout. 
 
1.5 SUBMITTALS 
 
   A. Submit shop drawings and product data in accordance with Section 220500. 
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   B. Include component sizes, rough-in requirements, service sizes, and finishes. 
 

PART 2   PRODUCTS 
 
2.1 ROOF DRAINS 
 
A. Manufacturers:  Josam, MIFAB, J.R. Smith, Wade, Watts, Zurn or approved equal meeting these 

specifications are acceptable. 
 
2.2 FLOOR DRAINS 
 
 A. Manufacturers:  Josam, MIFAB, J.R. Smith, Watts, Zurn or approved equal meeting these 

specifications are acceptable. 
 
2.3 FLOOR SINKS 
 
   A. Manufacturers:  Josam, MIFAB, J.R. Smith, Watts, Zurn or approved equal meeting these 

specifications are acceptable. 
 
2.4 DOWNSPOUT NOZZLE 
 
   A. Manufacturers:  Josam, MIFAB, J.R. Smith, Watts, Zurn or approved equal meeting these 

specifications are acceptable. 
 
   B. Cast bronze body and flange with offset bottom section; Model 1770, manufactured by J.R. Smith 
 
2.5 CLEANOUTS 
 
   A. Manufacturers:  Josam, J.R. Smith, Wade, Watts, Zurn or approved equal meeting these 

specifications are acceptable. 
 
   B. Exterior Surfaced Areas:  Round coated cast iron body with cast iron non-skid cover and plug; Model 

4225 manufactured by J.R. Smith. 
 
   C. Exterior Unsurfaced Areas:  Line type with coated cast iron body and round gasketed cover; Model 

4255 manufactured by J.R. Smith. 
 
   D. Interior Finished Floor Areas:  Coated cast iron body with round nickel bronze scoriated cover; Model 

4020 manufactured by J.R. Smith. 
 
   E. Interior Finished Wall Areas:  Line type with coated cast iron body and cast iron lead seal plug, and 

round stainless steel access cover secured with machine screw; Model 4402 manufactured by J.R. 
Smith. 

 
   F. Interior Unfinished Accessible Areas:  Calked or threaded type.  Provide bolted stack cleanouts on 

vertical rainwater leaders. 
 
2.6 BACKFLOW PREVENTERS 
 
   A. Manufacturers:  Braukmann, Febco, Hersey Beeco, Watts, or approved equal meeting these 

specifications are acceptable. 
 
2.7 WATER HAMMER ARRESTORS 
 
   A. Manufacturers:  Josam, J.R. Smith, Wade, Watts, Zurn, or approved equal meeting these 

specifications are acceptable. 
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   B. ANSI A112.26.1; Sized in accordance with PDI WH-201, precharged suitable for operation in 

temperature range - 100 to 300 degrees F and maximum 250 psig working pressure; Model 5000 
Series manufactured by J.R. Smith.  Sized on drawings using P.D.I. symbols. 

 
2.8 THERMOSTATIC MIXING VALVES 
 
   A. Manufacturers:  Leonard, Powers, Symmons, Watts, or approved equal meeting these specifications 

are acceptable. 
 
2.9 HOSE BIBBS AND HYDRANTS 
 
   A. Manufacturers:  Chicago, Josam, J.R. Smith, Watts, Wade, Woodford or approved equal meeting 

these specifications are acceptable. 
 

PART 3   EXECUTION 
 
3.1 INSTALLATION AND APPLICATION 
 
   A. Install specialties in accordance with manufacturer's instructions to permit intended performance. 
 
   B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with mixture of 

graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage system. 
 
   C. Encase exterior cleanouts in 18 x 18 x 6 inch concrete pad flush with grade. 
 
   D. Encase exterior floor sinks in 18 x 18 x 6 inch concrete pad, 6 inches above grade. 
 
   E. Install water hammer arrestors complete with access door and isolation valve. 
 
   F. Provide backflow preventer at connection of domestic potable water system to any component which 

might lead to contamination of the water system.   
 
 

END OF SECTION 
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SECTION 221313 

FACILITY SANITARY SEWERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1. Pima Association of Governments (PAG), Standard Specifications for Public 
Improvements, 2015 Edition, Volume 1, http://apps.pagnet.org/standardspecifications, if 
more stringent than herein specified. 

2. Pima County Regional Wastewater Reclamation Department Standard Specifications and 
Details for Construction (PCRWRD SSDC), 2022 Edition if more stringent than herein 
specified. 

RWRD Approved Materials List (see department website for approved products list).  

1.2 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 

2. Nonpressure and pressure couplings. 

3. Expansion joints and deflection fittings. 

4. Backwater valves. 

5. Cleanouts. 

6. Encasement for piping. 

7. Manholes. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Expansion joints and deflection fittings. 

2. Backwater valves. 

B. Shop Drawings: For manholes, order inserts, and frames and covers. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 
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C. Handle manholes according to manufacturer's written rigging instructions. 

1.5 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Sewerage Service: Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary service according to requirements indicated: 

1. Notify Architect and Owner no fewer than five (5) days in advance of proposed 
interruption of service. 

2. NOT USED 

PART 2 - PRODUCTS 

2.1 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS 

A. NOT USED 

2.2 PVC PIPE AND FITTINGS 

A. Materials shall conform to the requirements of PCRWRD SSDC. 

2.3 NONPRESSURE-TYPE TRANSITION COUPLINGS 

A. Materials shall conform to the requirements of PCRWRD SSDC. 

2.4 EXPANSION JOINTS AND DEFLECTION FITTINGS 

A. Ductile-Iron, Joints and Fittings: 

1. NOT USED 

2.5 BACKWATER VALVES 

A. See plumbing sheets for details and specifications. 

2.6 CLEANOUTS 

A. Materials shall conform to the requirements of PCRWRD SSDC. 

2.7 ENCASEMENT FOR PIPING 

A. Materials shall conform to the requirements of PCRWRD SSDC. 

2.8 MANHOLES 

A. NOT USED 

2.9 CONCRETE 

A. Materials shall conform to the requirements of PCRWRD SSDC.  



Tortuga Ranch Skills Center SPS+ Architects, LLP 
Pascua Yaqui Tribe Project No. 21027 

 

FACILITY SANITARY SEWERS 221313 - 3 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Section 312000 "Earth Moving." 

3.2 PIPING INSTALLATION 

A. Install pipe according to PCRWRD SSDC construction requirements.  

3.3 PIPE JOINT CONSTRUCTION 

A. Install joints according to PCRWRD SSDC construction requirements. 

3.4 MANHOLE INSTALLATION 

A. NOT USED 

3.5 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to PCRWRD SSDC construction requirements. 

3.6 BACKWATER VALVE INSTALLATION 

A. See plumbing plan details and specifications. 

3.7 CLEANOUT INSTALLATION 

A. Install cleanouts according to PCRWRD SSDC construction requirements. 

3.8 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains 
specified in Section 221316 "Sanitary Waste and Vent Piping." 

B. NOT USED 

C. NOT USED 

3.9 IDENTIFICATION 

A. Comply with requirements in Section 31200 "Earth Moving" for underground utility identification 
devices. Arrange for installation of green warning tapes directly over piping and at outside 
edges of underground manholes. 

1. Install identification measures according to PCRWRD SSDC construction requirements. 

3.10 FIELD QUALITY CONTROL 

A. Inspect and test according to PCRWRD SSDC construction requirements. 
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3.11 CLEANING 

A. Clean dirt and superfluous material from interior of piping according to PCRWRD SSDC 
construction requirements. 

END OF SECTION 221313 
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Jackson Jenkins, Director 

SUBJECT:  PCRWRD Product Selection Committee 

 

I. PURPOSE 

A. This Substantive Policy Statement establishes a Product Selection Committee (PSC) for public 

sanitary sewer conveyance facilities operated by the Pima County Regional Wastewater 

Reclamation Department (PCRWRD). 

 

II. GENERAL PROVISIONS 

A. The purpose of the PSC is to evaluate new products for use in the public sanitary sewer 

conveyance system operated by PCRWRD and to ensure that the PCRWRD rate payers are 

receiving quality and value.  In addition, the PSC is responsible to the Director for ensuring that 

the safety of the public is maintained by the use of products that have been tested, evaluated, 

or examined for conformance with PCRWRD standards.  

 

The PSC is also responsible for the content and maintenance of the PCRWRD List of Approved 

Products (LAP) for Public Sanitary Sewer Conveyance Facilities.  The Director of RWRD shall 

approve all revisions to the LAP.  

 

III. REVISIONS 

A. This Substantive Policy shall be reviewed periodically as necessary to ensure best product 

performance and support for the efficient operations and maintenance of the PCRWRD 

conveyance system. 

 

1. PRODUCT SELECTION COMMITTEE 

The Pima County Regional Wastewater Reclamation Department (PCRWRD) Product Selection 

Committee (PSC) is administered by the PCRWRD Field Engineering Unit (FEU).  The purpose 

of the PSC is to evaluate new products for use in the public sanitary sewer conveyance system 

operated by PCRWRD and to ensure that the PCRWRD rate payers are receiving quality and 

value.  In addition, the PSC is responsible to the Director for ensuring that the safety of the 

public is maintained by the use of products that have been tested, evaluated, or examined 

for conformance with PCRWRD standards. 
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The PSC is the sole entity through which products may be selected or deleted from use in the 

public sanitary sewer conveyance system operated by PCRWRD.  The PSC is also responsible 

for the content and maintenance of the PCRWRD List of Approved Products (LAP).  For the 

purposes of product selection, PCRWRD regards “product” to also include materials, 

mechanisms, equipment, processes, and construction procedures.  The PSC is also responsible 

for the formal removal of products from approved use in the public sanitary sewer system 

operated by PCRWRD.  

 

The PSC shall consist of a minimum of five (5) members selected from PCRWRD staff.  The 

members of the PSC shall be selected on the basis of their combined technical competence, 

experience, and familiarity with the product categories under consideration.  Additional 

members may be added based upon the needs of the PSC at that time.  The Chairman of the 

PSC shall be selected from a member of the FEU engineering staff and shall be responsible 

for facilitating the PSC for an assigned period. 

 

2. NEW PRODUCT SUBMITTAL PROCEDURES  

All requests for consideration of new products shall be directed to the PSC at the following 

address: 

 

     Product Selection Committee 

     PCRWRD Field Engineering Unit 

     1313 South Mission Road, Bldg. 17 

     Tucson, Arizona 85713-1398 

     (520) 724-2651  

 

Requests may also be submitted to the following email address:  pcrwrdpsc@pima.gov 

 

Initial requests for product consideration should include a submittal with the following 

information: 

 

a. Letter identifying the representative making the submittal, the manufacturer, the product 
or material requesting consideration, and its intended application within the sanitary sewer 
system. 

b. User references, including key contact persons. 
c. Need for certified installers, applicators, or operators and a description of the certification 

program. 
d. Nearest supplier and/or service provider. 
e. Pertinent literature, including applicable certifications and reference standards, such as 

AWWA/ANSI, ASTM, UL, etc. 
f. A material sample, if practical. 
g. Information regarding the safe use and limitations of the product. 
h. SDS information as appropriate. 
i. Warranty information. 
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In addition, submitters may request time for a formal presentation to the PSC. This would be 

especially beneficial for products that are unique or significantly different from those currently 

approved or used.  Such requests should be made through the PSC Chairman who may be 

contacted at the email address above or by calling PCRWRD Field Engineering at the phone 

number above.  Presentations will normally be conducted during the regularly scheduled 

meetings of the PSC. 

 

The PSC shall meet quarterly at the PCRWRD Field Engineering office located at the address 

listed above.  Committee meetings are routinely scheduled for 10:00 AM on the second 

Thursday of March, June, September, and December.  Formal presentations, including 

questions, are limited to no more than one hour.  Requests for special meetings may be 

entertained in unusual circumstances, with sufficient advance notice. 

 

3. REVIEW PROCESS 

Decisions regarding new products will typically be phased.  All new products will first be 

designated by the PSC as under Administrative Review.  After the Administrative Review, 

during which the PSC reviews the quality and completeness of the submitted material, the 

new product shall be placed into an initial review status category.  The product review will 

progress through the subsequent steps until reaching a final status.  To summarize, the review 

status categories are as follows:   

 

a. Administrative Review:  This period begins when the product submittal is received.  This 

review involves confirming the quality and completeness of the submittal before 

distribution to the PSC. 

b. Technical Review:  This period begins when the product information has been distributed 

to the PCS members for consideration.  In general, all new products will be subject to this 

designation.  When there are questions or items that require clarification, the PSC may 

request additional information or a meeting with a product representative. 

c. Under Test:  Through its technical review, the PSC has determined that the product may 

be an “equal or better” or an otherwise viable alternate to existing products.  However, 

there shall be a period of due-diligence operational testing and evaluation in the PCRWRD 

conveyance system to confirm product claims and ensure compatibility, durability, 

corrosion resistance, etc. 

d. Approved: Based on the product evaluation and testing, the PSC has determined that the 

product is approved for general use within the system, in accordance with PCRWRD 

standards and specifications. 

e. Conditionally Approved: The PSC has determined that use of the product shall be limited 

to pre-approved applications or locations. 

f. Not Approved:  The PSC has determined that the product shall not be used in the PCRWRD 

system. 

g. Tabled:  The PSC chooses to either take no action or to suspend Technical Review for a 

justifiable reason such as a delay while additional required information is produced.  
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4. REVIEW CRITERIA 

The review criteria will depend on the product under consideration.  Typical criteria may 

include, but is expressly not limited to the following: 

 

a. Product compliance with current PCRWRD technical specifications. 

b. Product conformance with current industry standards. 

c. Product safety. 

d. Product suitability for long-term use in the public sewer system. 

e. Product operation and maintenance (O&M) requirements. 

f. Product compatibility with O&M procedures used by PCRWRD. 

g. Product compatibility with other products used in the PCRWRD collection system. 

h. Product suitability as a cost-effective alternate to existing products. 

i. Product ability to fulfill a need not currently met. 

j. Product advantages/disadvantages versus major competitors or currently used products. 

k. Product repair/equipment inventory requirements. 

l. Cost impact for product change versus continued use of existing products. 

m. Availability of technical/operational support. 

n. Proprietary characteristics of the product. 

o. List of product approval by regional, state or municipal jurisdictions. 

p. Results of evaluation of the product by other jurisdictions. 

q. Supporting references from past users. 

r. History of the manufacture and use of the product. 

 

5. TIMEFRAMES AND CONDITIONS 

The PSC shall make every effort to complete their review in a timely fashion.  However, there 

shall be no obligation to complete a review in any specific timeframe other than that which 

benefits PCRWRD and its rate payers. 

 

Under normal circumstances, the goal of the PSC is to complete the Administrative Review 

within ten (10) business days and the Technical Review within sixty (60) calendar days.  

Products in Technical Review may be removed from consideration if the submitter fails to 

respond to requests for additional information within sixty (60) days.   

 

In general, all but the most incidental new products shall be subjected to an operational test 

period of at least one (1) year.  New product submitters are strongly advised to allocate 

sufficient time for the test period in their business plans.  The parameters of specific product 

tests shall be established solely by the PSC based upon the product type.  Product testing 

shall be arranged in a manner that is entirely conformable with the operational requirements 

of the conveyance system and shall be arranged at the discretion of the PCRWRD Deputy 

Director for Conveyance.  Product testing shall be arranged to also consider the degree to 

which remediating a product failure would impact the conveyance system operation and the 

means by which remediation may be accomplished most efficiently. 

 

In general, PCRWRD encourages the new product supplier to provide sufficient sample(s) of 

the product to PCRWRD for the purposes of testing in the conveyance system.  If samples 

and technical support are not provided, PCRWRD can make no representations regarding the 

timeframe with which a product test may be conducted.    
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The approval of a product is limited to the stated models or conditions at the date of approval. 

Any product modifications shall require additional review and approval.  Approval may be 

rescinded at any time by the PSC for sufficient cause such as poor material performance, 

unapproved design changes, changes in manufacturing process or inadequate product 

support services.   

 

Products that are Not Approved may be reconsidered if the submitter can supply satisfactory 

additional information that may influence the reasons stated for the original decision.  

PCRWRD retains the right to decline approval of any product that is deemed to be 

incompatible with our current products or operational procedures.  Furthermore, PCRWRD 

reserves the right to limit the number of approved products in a given classification based on 

need and efficiency. 

 

Appeals to PSC decisions may be made to the PSC Chairman.  Further appeals may be made 

to the Director of PCRWRD.  
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Preface 

• The List of Approved Products (LAP) is not an endorsement nor shall it be used for promotional purposes. 
 

• The Pima County Regional Wastewater Reclamation Department (PCRWRD) is under no obligation to use 
the products listed in the LAP. 

 
• The products listed in the LAP have been tested, evaluated, or examined under PCRWRD standards and 

have been found acceptable for use in the construction of public sanitary sewer systems. 
 

• This list is believed to be accurate as of the date of posting.  However, product specifications may change 
without notice.  It is the Contractor’s responsibility to verify that each product is suitable for the given 
application and complies with the requirements of the PCRWRD Standard Specifications and Details for 
Construction at the time of its intended use. 

 
• PCRWRD makes no guarantee as to the availability of any products on the LAP. It is the Contractor’s 

responsibility to verify product availability with sufficient lead-time to avoid project delays. 
 

• Please refer to the current version of the PCRWRD Engineering Design Standards and the PCRWRD Standard 
Specifications and Details for Construction for applications that reference the LAP. 

 
• PCRWRD reserves the right to update the LAP without prior notice. 

 
• PCRWRD is not liable for any loss caused by use of LAP. 

 
• A current LAP can be downloaded from the PCRWRD website or obtained from the PCRWRD Field 

Engineering Unit at 1313 South Mission Road, Tucson, Arizona 85713. 
 

• The LAP is administered and maintained by the PCRWRD Field Engineering Unit.  The LAP is updated based 
on recommendations made by the PCRWRD Product Selection Committee. 

 
• Trade or manufacturer names which appear herein are cited because they are considered essential to the 

objectives of the list. 
 

• Any questions concerning this publication or its use should be directed to: 
 
 

Attn: Product Selection Committee 
PCRWRD Field Engineering 
1313 South Mission Road 

Tucson, Arizona 85713 
(520) 724-2651 or pcrwrdpsc@pima.gov 

  

 

 

 

mailto:pcrwrdpsc@pima.gov
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A - Trenching and Earthwork 
 Product Description Model Manufacturer 

A-1 GEOTEXTILES 
A-1 Geotextile for Subsurface 

Drainage 
Geotex® Nonwoven Geotextile Propex Operating Company, LLC. 

1110 Market Street, Suite 300  
Chattanooga , TN 37402 USA 
800-621-1273 
www.propexglobal.com  

A-1 Geotextile for Subsurface 
Drainage 

Mirafi®140N TenCate Geosynthetics 
365 South Holland Drive 
Pendergrass, GA 30567 
706-693-2226 
www.tencate.com  

A-2 PIPE MARKING AND LOCATOR SYSTEMS 
A-2 Electronic Marker Disk EMS Disk Markers 80630000273, 

80611303548 
3M Infrastructure Protection Division 
6801 River Place Blvd.  
Austin, TX 78726-9000 
800-426-8688 
www.3M.com/dynatel    

A-2 HCS Cap Housing for Electronic 
Marker Disk 

GPK SMARTPlug PVC Fitting with EMS 
Disc Marker 

GPK Products, Inc. 
1601 43rd St. NW 
Fargo, ND 58102 
800-437-4670 
www.gpk-fargo.com  

A-2 
 

Underground Marking Tape Detectable Tape (5.0 mil) Northtown Company 
PO Box 2064 
Huntington Beach, CA 92647 
800-972-7274 
www.northtowncompany.com  

A-2 Underground Marking Tape Detectable Tape (5.0 mil) Pro-Line Safety Products Company 
1099 Atlantic Drive, Unit 1 
West Chicago, IL 60185 
800-554-3424  
www.prolinesafety.com  

A-2 Underground Marking Tape Terra Tape® Detectable Warning Tape Reef Industries, Inc. 
9209 Almeda Genoa Rd. 
Houston, TX 77075 
800-231-6074 
www.reefindustries.com  

A-2 Box and Cover for Force Main 
Test Station 

Brooks 1-RT Flush Brooks Products 
1850 S. Parco Ave. 
Ontario, CA 91761 
909-947-7470 
www.brooksproductsnw.com  

A-2 Box and Cover for Force Main 
Test Station 
 
 
 

Christy G05T Traffic Valve Box Oldcastle Enclosure Solutions 
1002 15th Street SW 
Auburn, WA 98001 
800-421-1660 
www.oldcastleenclosures.com 

http://www.propexglobal.com/
http://www.tencate.com/
http://www.3m.com/dynatel
http://www.gpk-fargo.com/
http://www.northtowncompany.com/
http://www.prolinesafety.com/
http://www.reefindustries.com/
http://www.brooksproductsnw.com/
http://www.oldcastleenclosures.com/
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B - Sanitary Sewer Pipe 
 Product Description Model Manufacturer 

B-1:  GRAVITY SEWER PIPE 
B-1 Ductile Iron Pipe (DIP) CL-350  

 
McWane Ductile  
2266 South Sixth St. 
Coshocton, OH 43812 
740-622-6651 
www.mcwaneductile.com  

B-1 Ductile Iron Pipe (DIP) CL-350  
  
 

US Pipe 
PO Box 10406  
Birmingham, AL 35202 or 
Two Chase Corporate Drive Ste. 200 
Birmingham, AL 35244 
866-347-7473 
www.uspipe.com  

B-1 Ductile Iron Pipe (DIP) CL-350 American 
1501 31st Ave. North 
Birmingham, AL 35207 
205-325-7701 
www.american-usa.com 

B-1 Interior Corrosion Protection 
for Ductile Iron Pipe (DIP) 

Novocoat SG 2500 
 

ErgonArmor 
PO Box 1639 
Jackson, MS 39215-1639 
877-982-7667 
www.ergonarmor.com  

B-1 Interior Corrosion Protection 
for Ductile Iron Pipe (DIP) 

Series 431 Perma-Shield PL Tnemec 
6800 Corporate Drive 
Kansas City, MO 64120-1372 
800-TNEMEC1 
www.tnemec.com  

B-1 Interior Corrosion Protection 
for Ductile Iron Pipe (DIP) 

Cured-in-Place Pipe (CIPP) 
(Refer to Section F) 

  

B-1 Centrifugally Cast Fiberglass 
Reinforced Polymer Mortar 
(CCFRPM) Pipe 

CCFRPM HOBAS Pipe USA 
1413 Richey Road 
Houston, TX 77073 
800-821-7715 
www.hobaspipe.com  

B-1 Glass-Fiber Reinforced 
Polyester (GRP) Pipe 

GRP Thompson Pipe Group-Flowtite 
18585 Samuels Road 
Zachary, LA 70791 
Phone: (225) 658-6166 
www.flowtitepipe.com 

B-1 Polyvinyl Chloride Pipe (PVC)  Sani-21 SDR-35/SDR-26 
C900 (DR-21 or lower) 

Diamond Plastics Corporation 
1212 Johnstown Road 
Grand Island, NE 68803 
800-PVC-PIPE 
www.dpcpipe.com  

B-1 Polyvinyl Chloride Pipe (PVC) Gravity Sewer SDR-35, SDR-26 
C900 (DR-21 or lower)  

JM Eagle 
5200 West Century Blvd. 

http://www.mcwaneductile.com/
http://www.uspipe.com/
http://www.american-usa.com/
http://www.ergonarmor.com/
http://www.tnemec.com/
http://www.hobaspipe.com/
http://www.flowtitepipe.com/
http://www.dpcpipe.com/
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Los Angeles, CA 90045 
800-621-4404 
www.jmeagle.com   

B-1 Polyvinyl Chloride Pipe (PVC) Gravity Sewer SDR-35, SDR-26 
C900 (DR-21 or lower)  

Vinyltech Corporation  
201 South 61st Ave. 
Phoenix, AZ 85043 
602-233-0071 
www.vtpipe.com 

B-1 Polyvinyl Chloride Pipe (PVC) Gravity Sewer SDR-35, SDR-26 
C900 (DR-21 or lower) 

North American Pipe Corporation 
2801 Post Oak Blvd. Stu. 600 
Houston, TX 77056 
800-999-7473 
www.northamericanpipe.com    

B-1 Gasket Fittings (PVC) Trench Tough Plus SDR-35 Gasket 
Fittings 

Multi Fittings 
4507 LeSaint Court 
Fairfield, Ohio 45014 
(513) 942-9910 
www.multifittings.com 

B-2:  FORCE MAINS 
B-2 High Density Polyethylene Pipe 

(HDPE), DR-11 (Minimum) 
DriscoPlex® PE4710 Performance Pipe  

5085 West Park Blvd. Ste. 500 
Plano, TX 75093 
800-233-6495/972-599-6646 
www.performancepipe.com  

B-3:  REPAIR COUPLINGS AND ADAPTERS 
B-3 Compression Couplings CC-441/442, FBE Coating Smith-Blair, Inc.  

30 Global Avenue 
Texarkana, AR 71854 
800-643-9705 
www.smith-blair.com  

B-3 Compression Couplings Style 501 or RC501, FBE Coating Romac Industries, Inc. 
21919 20th Avenue SE 
Bothell, WA 98021 
800-426-9341 
www.romac.com  

B-3 Flexible Couplings Flex-Seal, Adjustable/Reducing w/ 
300 Series SS Worm Drive Clamps 
 
(Use Requires Field Engineering 
Prior Approval) 

Mission Rubber Company, LLC. 
1660 Lesson Lane 
Corona, CA 92879 
800-854-9991 
www.missionrubber.com  

B-3 PVC Joint Adapter SDR-35 Adapters 
Gasketed Molded Fittings 
 

Specified Fittings, Inc. 
164 W. Smith Road 
Bellingham, WA 98226 
360-398-7700 
www.specifiedfittings.com  

B-4:  OTHER PIPE RELATED COMPONENTS 
B-4 Ductile Iron Pipe Fittings 

 
 
 

C-153 Ductile MJ Fittings 
MJ Accessories (MJ Gaskets, T-Bolts 
& Nuts) 
C-110 Flanged Fittings 

Sigma 
700 Goldman Drive 
Cream Ridge, NJ, 08514 
800-688-6230 

http://www.jmeagle.com/
http://www.vtpipe.com/
http://www.northamericanpipe.com/
http://www.multifittings.com/
http://www.performancepipe.com/
http://www.smith-blair.com/
http://www.romac.com/
http://www.missionrubber.com/
http://www.specifiedfittings.com/
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Flange Accessories Packs (Flange 
Gasket, Bolts & Nuts) 

Fittings | SIGMA Corporation 

B-4 Ductile Iron Pipe Fittings Joint Restraints DIP 
Compact MJ Fittings 
MJ Accessories (MJ Gaskets, T-Bolts 
& Nuts) 
Flange Accessories Packs (Flange 
Gasket, Bolts & Nuts) 

Star Pipe Products 
4018 Westhollow Pkwy. 
Houston, TX 77082 
800-999-3009 
www.starpipeproducts.com  

B-4 Ductile Iron Pipe Fittings C-153 Ductile MJ Fittings 
MJ Accessories (MJ Gaskets, T-Bolts 
& Nuts) 
C-110 Flanged Fittings 
Flange Accessories Packs (Flange 
Gasket, Bolts & Nuts) 
Joint Restraints DIP 
Series 1000 Tuf Grip DIP 
Series 1500 Tuf Grip PVC, DIP, & 
HDPE 
Series 2000 Tuf Grip PVC 

Tyler Union  
1501 W. 17th St.  
Anniston, AL 36202 
256-236-7601 
www.tylerunion.com  

B-4 Casing Spacers/Insulators for 
Carrier Pipe 

Calpico Model PX Galvanized: M-6, 
M-8, M-12 
Stainless Steel: M-6-SS, M-8-SS, M-
12-SS 

Calpico Inc.  
1387 San Mateo Ave. 
So. San Francisco, CA 94080 
800-998-9115 
www.calpicoinc.com      

B-4 Casing Spacers/Insulators for 
Carrier Pipe and End Seals 

DuoCon Centralizers  
Polyethylene 

Advance Products & System, Inc. 
108 Asset Ave. 
Scott, LA 70583 
337-233-6116 
apsonline.com/site 

B-4 Casing Spacers/Insulators for 
Carrier Pipe and End Seals 

 CCI Pipeline Systems 
1058 O’Neal Drive 
Breaux Bridge, LA 70517 
800-867-2772 
www.ccipipe.com  

B-4 Joint Restraining Systems 6500 Bell Restraint Harness PVC 
Joint Restraint  
2000 PV Megalug PVC 
1100 Megalug DIP 
1500TD Tru-Dual Joint Restraint 
1600TD Tru-Dual Joint Restraint 
1700 Megalug Harness Joint 
Restraint 

EBAA Iron, Inc. 
PO Box 877 
Eastland, TX 76448 
800-433-1716 
www.ebaa.com  

B-4 Joint Restraining Systems 600 Series Pipe Restraints  
RomaGrip Pipe Restraint 
PVC RomaGrip PVC Pipe Restraint 

Romac Industries, Inc. 
21919 20th Avenue SE 
Bothell, WA 98021 
800-426-9341 
www.romac.com 

B-4 Joint Restraining Systems 165 Bell-Lock Joint Restraint Smith-Blair, Inc.  
30 Global Avenue 
Texarkana, AR 71854 

http://www.sigmaco.com/fittings/
http://www.starpipeproducts.com/
http://www.tylerunion.com/
http://www.calpicoinc.com/
http://apsonline.com/site
http://www.ccipipe.com/
http://www.ebaa.com/
http://www.romac.com/
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800-643-9705 
www.smith-blair.com 

B-4 Joint Restraining Systems Uni-Flange Series 1300-P Restraint 
for Sewer Pipe 

The Ford Meter Box Company, Inc. 
775 Manchester Avenue 
Wabash, Indiana 46992-0443 
(260) 563-3171 
www.fordmeterbox.com 

B-4 Joint Restraining Systems 
 
 

PV-LOK Series PWP for DIP 
PV-LOK Series PWP for Bell Joint 
Restraint (CIOD) 

SIGMA Corporation 
700 Goldman Drive 
Cream Ridge, NJ 08514 
800-688-6230 
www.sigmaco.com 

B-4 Restrained Gaskets Field Lok 350 Restraint Gaskets 
 
(Non-Interior Epoxy Coated Ductile 
Iron Pipe Only) 

US Pipe 
Two Chase Corporate Drive Suite 200 
Birmingham, AL 35244 
Phone (866) 347-7473 
www.uspipe.com 

B-4 Restrained Gaskets Fast-Grip Restraint Gaskets 
 
(Non-Interior Epoxy Coated Ductile 
Iron Pipe Only) 

American Cast Iron Pipe Company 
1501 31st Ave N. Birmingham, AL 
35207 
Phone (205) 325-7701 
www.american-usa.com 

 

C – House Connection Sewer (HCS) 
 Product Description Model Manufacturer 

C-1:  HCS-RELATED PRODUCTS 
C-1 Gasket Sewer Fittings SDR-35 Harco Harrington Corp. 

3721 Cohen Place  
Lynchburg, VA 24501-5047 
800-825-7094 
www.harcofittings.com  

C-1 Gasket Sewer Fitting/ 
Solvent Weld Sewer Fitting 

SDR-35 GPK Products, Inc. 
1601 43rd St. NW 
Fargo, ND 58102 
800-437-4670 
www.gpk-fargo.com 

C-1 Stock Coupling 
Flexible Tap Saddles 

4” ONLY Fernco Inc. West 
855 Linda Way 
Sparks, NV 89431 
810-503-9000 
www.fernco.com  

C-1 G-Series Gasket Sewer Fitting 
P-Series Solvent Weld Fitting 

SDR-35 
SDR-35 

Royal Building Products 
850 East Highway 77 
Newburn, TN 38059 
800-232-5690 
www.royalbuildingproducts.com   

C-1 PVC Saddles  SDR-35 (8”x4” thru 12”x4”) GPK Products, Inc. 
1601 43rd St. NW 
Fargo, ND 58102 

http://www.smith-blair.com/
http://www.fordmeterbox.com/
http://www.sigmaco.com/
http://www.uspipe.com/
http://www.american-usa.com/
http://www.harcofittings.com/
http://www.gpk-fargo.com/
http://www.fernco.com/
http://www.royalbuildingproducts.com/
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800-437-4670 
www.gpk-fargo.com 

C-1 PVC Saddles SDR-35 (8”x4” thru 12”x4”) Harco Harrington Corp. 
3721 Cohen Place  
Lynchburg, VA 24501-5047 
800-825-7094 
www.harcofittings.com 

C-1 PVC Saddles SDR-35 (8”x4” thru 12”x4”) Royal Building Products 
850 East Highway 77 
Newburn, TN 38059 
800-232-5690 
www.royalbuildingproducts.com   

C-1 DIP/PVC Saddles Style CB Sewer Saddle Romac Industries, Inc. 
21919 20th Avenue SE 
Bothell, WA 98021 
800-426-9341 
www.romac.com 

C-1 Gasket Fitting and Solvent 
Weld Fittings 

SDR-35 Gasket Fitting 
SDR-35 Solvent Weld Fittings 

Multi Fitting 
4507 LeSaint Court Fairfield, Ohio 45014 
Phone (513) 942-9910 
Fax (513) 942-9914 
www.multifittings.com 

 

D - Sanitary Sewer Manholes 
 Product Descriptions Model Manufacturer 

D-1:  PRECAST MANHOLE COMPONENTS 
D-1 Precast Manhole Sections  Jensen Precast 

4801 E. Wyoming St. 
Tucson, AZ 85706 
888-748-1698/520-748-1607 
www.jensenprecast.com  

D-1 Precast Manhole Sections 
 
 

 Hayden Concrete Products 
7801 W. Tangerine Rd. 
Marana, AZ 85658 
520-682-2528 

D-1 Precast Manhole Sections  Olson Precast Company 
2750 Marion Dr.  
Las Vegas, NV 89115 
702-643-4371 
www.olsonprecastcompany.com  

D-1 Precast Manholes 
 
 

Armorock Polymer Concrete 
Manholes (Complete) in 48, 60, and 
72-inch diameter sizes 
(Use Requires RWRD Prior Approval) 

Armorock 
14555 Spring Canyon Road 
Boulder City, NV 89006 
702-824-9702 
http://armorock.com/ 

http://www.gpk-fargo.com/
http://www.harcofittings.com/
http://www.royalbuildingproducts.com/
http://www.romac.com/
http://www.multifittings.com/
http://www.jensenprecast.com/
http://www.olsonprecastcompany.com/
http://armorock.com/
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D-1 Prefabricated Manholes Watertight, Closed-Bottom 
Fiberglass Manholes (Complete) in 
48, 60, and 72-inch diameter sizes 
(Use Requires RWRD Prior Approval) 

LF Manufacturing, Inc. (LFM) 
5528 Easy Hwy. 290 
Giddings, TX 78942 
800-237-5791 
www.lfm-
frp.com/Products/Manholes  

D-1 Precast/Prefabricated 
Manholes 
 
 

Predl Manholes (Complete) 
w/polypropylene liner cast into 
concrete in 48, 60, and 72-inch 
diameter sizes 
(Use Requires RWRD Prior Approval) 

Predl Systems North America Inc. 
7520 Conrad Street 
Burnaby BC V5A 2H7 
604-415-9944 
predl.online@predlsystems.com 

D-1 
 

Joint Sealants for Precast 
Manhole Sections 

Flexible Joint Gaskets ConSeal CS-
102 or CS-202 

Concrete Sealants, Inc.  
9325 State Route 201 
Tipp City, OH 45371 
800-332-7325 
www.conseal.com  

D-1 Joint Sealants for Precast 
Manhole Sections 

Polylok™ Butyl Sealant Polylok™ Inc. 
3 Fairfield Blvd. 
Wallingford, CT 06492 
888-765-9565 
www.polylok.com  

D-1 Joint Sealants for Precast 
Manhole Sections 

RAM-NEK® 
BUTYL-NEK® 

Henry Company 
999 N. Sepulveda Blvd. Ste. 800 
El Segundo, CA 90245 
310-955-9200 
www.us.henry.com  

D-1 Frames and Covers 24-inch and 30-inch Diameter 
No. 00122402 
No. 00122404 
No. 00122401 
No. 00201011/00201127 
No. 00201011/00201129 
No. 00201012/00201123 

East Jordan Iron Works (EJ) 
301 Spring Street  
East Jordan, MI 49727 
800-874-4100 
www.ejco.com  

D-1 Frames and Covers 24-inch and 30-inch Diameter Model 
1264, 1296 

Neenah Enterprises, Inc. 
2121 Brooks Ave. 
Neenah, WI 54956 
800-558-5075 
www.nfco.com  

D-1 Frames and Covers 24-inch and 30-inch Diameter Model 
1264, 1296 
 
 

Deeter Foundry 
PO Box 29708 
Lincoln, NE 68529 
800-234-7466 
www.deeter.com  

D-1 Manhole Steps Prod: PS1-PF-SF Item# 004-501  
Prod: PS1-DIS-DF Item# 004-506-DF 
Item# 004-516, Prod: PS3-PFC 

M.A. Industries, Inc. 
303 Dividend Drive 
Peachtree City, GA 30269 
800-241-7761 
www.maind.com  

D-1 Manhole Steps  Lane International Corporation 
10758 SW Manhasset Dr. 

http://www.lfm-frp.com/Products/Manholes
http://www.lfm-frp.com/Products/Manholes
mailto:predl.online@predlsystems.com
http://www.conseal.com/
http://www.polylok.com/
http://www.us.henry.com/
http://www.ejco.com/
http://www.nfco.com/
http://www.deeter.com/
http://www.maind.com/
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Tualatin, OR 97062 
800-666-0076 
www.laneinternational.com  

D-1 Adjustment Grade Rings Pro Ring Adjustment Grade Rings 
(Use Requires RWRD Prior Approval 
and is limited to light traffic areas 
and 212 collars only) 

Cretex Specialty Products 
N16 W23390 Stone Ridge Drive, 
Suite A, Waukesha, WI 53188 
Phone (800) 345-3764 
Fax (262-542-0301 
www.cretexseals.com 

D-2:  CURED-IN-PLACE MANHOLE COMPONENTS 
D-2 Waterstop  Sika (AKA Green Streak) 

3400 Tree Court Industrial Blvd. 
St. Louis, MO 63122  
800-551-5145 
www.usa.sika.com  

D-2 Waterstop  A-Lok Products, Inc. 
697 Main Street 
Tullytown, PA 19007 
800-822-2565 
www.a-lok.com  

D-2 Waterstop Link-Seal® Modular Seal Model S-316 
(EPDM) 
 

GPT, An EnPro Industries Company 
4990 Iris St. 
Wheat Ridge, CO 80033 
303-988-1242 
www.gptindustries.com  

D-2 Waterstop  Vertex Inc. 
3956 Mogadore Industrial Parkway 
Mogadore, Ohio USA 44260-1201 
Phone (330) 628-6230 
www.vertexseals.com 

D-3:  INTERIOR CORROSION PROTECTION SYSTEMS 
D-3 Interior Corrosion Protection 

Systems 
Novocoat SC 1100 Primer 
Novocoat SL 100 
Novocoat SG 2500 

Ergon Armor 
PO Box 1639 
Jackson, MS 39215-1639 
877-982-7667 
www.ergonarmor.com  

D-3 Interior Corrosion Protection 
Systems 

Raven 155 Primer 
Raven 405 
Raven 405FS 
 
 
 

Raven Lining Systems  
13105 E. 61st St.  
Suite A 
Broken Arrow, OK 74012 
800-324-2810 
www.ravenlining.com   

D-3 Interior Corrosion Protection 
Systems 

Restokrete No. 208 
Epoxy Filler Compound No. 209 
Substrate Resurfacer No. F-121 
SewerGard No. 210  

Sauereisen 
160 Gamma Drive 
Pittsburg, PA 15238 
412-963-0303 
www.sauereisen.com  

D-3 Interior Corrosion Protection 
Systems 

HJ3 Carbon Fiber HJ3 Advanced Composites for 
Infrastructure Repair 
2440 W. Majestic Park Way 

http://www.laneinternational.com/
http://www.cretexseals.com/
http://www.usa.sika.com/
http://www.a-lok.com/
http://www.gptindustries.com/
http://www.vertexseals.com/
http://www.ergonarmor.com/
http://www.ravenlining.com/
http://www.sauereisen.com/
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Tucson, AZ 85705 
877-303-0453/520-322-0010 
www.hj3.com  

D-3 Interior Corrosion Protection 
Systems 

SprayWall 
(Use Requires RWRD Prior Approval) 

Sprayroq, Inc. 
4766 Grantswood Road Ste. 150 
Irondale, AL 35210 
800-634-0504 
http://www.sprayroq.com 
 

D-3 Interior Corrosion Protection 
Systems 

C-120 Cement 
Sewer Shield 100 
Sewer Shield 150 
 

Environmental Coatings, LLC 
4702 E. Virginia St.  
Mesa, AZ 85215 
480-984-7608 
www.sewershield.com  

D-3 Interior Corrosion Protection 
Repair 

Carboline Bitumastic 300M  
Coal Tar Epoxy  
(Use Requires Field Engineering 
Prior Approval)  
 

Farwest Corrosion Control Company 
12029 Regentview Ave. 
Downey, CA 90241 
888-532-7937 
www.farwestcorrosion.com  

D-4:  INTERNAL DROP MANHOLE SYSTEMS 
D-4 Internal Drop Manhole 

System 
Inside Drop Bowls and SS Pipe 
Brackets 

Reliner® /Duran Inc. 
53 Mt. Archer Rd.  
Lyme, CT 06371 
800-508-6001 
www.reliner.com  

D-5:  NON-SHRINK GROUT 
D-5 Non-Shrink Grout  L&M Construction Chemicals 

14851 Calhoun Road 
Omaha, NE 68152 
800-362-3331 
www.lmcc.com  

D-5 Non-Shrink Grout  Metalcrete Industries 
4133 Payne Ave. 
Cleveland, OH 44103 
800-526-5602 
www.metalcreteindustries.com  

 

E - Pumping Stations 
 Product Description Model Manufacturer 

E-1:  SITE COMPONENTS 
E-1 
 
 
 

Exterior Paint-Coating 
Systems for Stucco, Masonry, 
Wood, and Metal 
Applications 

Varies 
 
 

Sherwin Williams 
8450 E. Broadway Blvd. 85710 
800-474-3794/520-298-5545 
www.sherwin-williams.com  

E-1 Metal Framing System for 
Master Control Center 

P3000, 1-5/8” Channel     Unistrut 
2613 W. Birchwood Circle 
Mesa, AZ 85009 
480-966-0049 

http://www.hj3.com/
http://www.sprayroq.com/
http://www.sewershield.com/
http://www.farwestcorrosion.com/
http://www.reliner.com/
http://www.lmcc.com/
http://www.metalcreteindustries.com/
http://www.sherwin-williams.com/
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swsales-az-nv.com  
www.unistrut.us  

E-1 Safety Shower and Eyewash 
Systems 

HAWS Model 8300FP Haws Corporation 
267 Winfield Circle 
Corona CA, 92880 
951-371-8685 
www.hawsco.com  

E-2:  PUMPS 
E-2 Duplex Submersible 

Wastewater Pumps 
Varies Flygt 

1133 Westchester Avenue 
White Plains, NY 10604 
914-323-5700 
www.flygt.com  

E-2 Duplex Submersible 
Wastewater Pumps 

Varies Fairbanks Nijhuis 
3601 Fairbanks Ave.  
Kansas City, KS 66106 
913-371-5000 
http://www.fairbanksnijhuis.com/ 

E-3:  WET WELL COMPONENTS 
E-3 Fixed Ladder Systems Safrail™ Fiberglass Ladder and Cage 

Systems 
Strongwell 
400 Commonwealth Ave. 
Bristol, Virginia 24201 
276-645-8000 
www.strongwell.com  

E-3 Level Transducer XPS-10/15 F Series Siemens International 
1954 Technology Drive 
Post Office Box 4225 
Peterborough, Ontario 
K9J 7B1 
705-745 2431 
http://www.automation.siemens.co
m/w1/smpi-peterborough-home-
11834.htm  

E-3 Access Hatches Aluminum, Stainless Steel, Single 
and Double Leafs 

The Bilco Company 
PO Box 1203 
New Haven, CT 06505 
203-934-6363 
www.bilco.com  

E-3 Access Hatches Aluminum, Stainless Steel, Single 
and Double Leafs 

Halliday Products Inc. 
6401 Edgewater Drive 
Orlando, Florida 32810 
800-298-1027 
www.hallidayproducts.com  

E-3 Concrete Fasteners Inside 
Wet Wells  

KB-TZ SS316 stainless steel 
expansion anchor 

Hilti, Inc. 
5400 South 122nd East Avenue 
Tulsa, OK 74146 
800-879-8000 
www.us.hilti.com  
 
 

http://www.unistrut.us/
http://www.hawsco.com/
http://www.flygt.com/
http://www.fairbanksnijhuis.com/
http://www.strongwell.com/
http://www.automation.siemens.com/w1/smpi-peterborough-home-11834.htm
http://www.automation.siemens.com/w1/smpi-peterborough-home-11834.htm
http://www.automation.siemens.com/w1/smpi-peterborough-home-11834.htm
http://www.bilco.com/
http://www.hallidayproducts.com/
http://www.us.hilti.com/
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E-4:  MANIFOLD PUMPING COMPONENTS 
E-4 Exterior (Non-Immersion) 

Coating for Exposed Metal 
Piping (Vents and Manifolds) 

Primer Coat: Devran 224HS 
Finish Coat: Devthane 379H 
 
 
 

International Paint 
Pittsburg Airport Bus. Park 
Bldg 1 Suite 140,  
181 Spring Run Rd 
Coraopolis, Pittsburgh, PA 15108 
724-457-7657  
www.international-pc.com  

E-4 Exterior (Non-Immersion) 
Coating for Exposed Metal 
Piping (Vents and Manifolds) 

Primer/Intermediate Coat: Series 66 
HS HiBuild Epoxoline 
Finish Coat: Series 1095 
Endurashield 
 

Tnemec  
6800 Corporate Drive 
Kansas City, MO 64120 
www.tnemec.com  

E-4 Bypass Port Connection – 
Cam and Groove Quick 
Disconnect 

Kamlok Coupling, Type 316 Stainless 
Steel Metal  
 
 

OPW Engineered Systems  
2726 Henkle Drive 
Lebanon, Ohio 45036 
800-547-9393 
www.opwglobal.com  

E-4 Pig Launching Cap-Grooved 
Coupling 

AGS Flexible Coupling Victaulic 
4901 Kesslersville Road 
Easton, PA 18040 
610-559-3300 
www.victaulic.com  

E-5:  VALVES 
E-5 Air Valves Wastewater Air/Vacuum Valves (SS 

D-20) 
A.R.I. Optimal Flow Solutions 
MINA Southwest (Contact) 
cristi@simasw.com (Arizona) 
480-226-6480 
877-536-6201 
http://www.ariusa.com/  

E-5 Check Valves 7800 Swing Check Valve Val-Matic Valve & Manufacturing 
Corporation  
905 Riverside Dr. 
Elmhurst, IL 60126 
630-941-7600 
www.valmatic.com  

E-5 Check Valves APCO Rubber Flapper Swing Check 
Valves (CRF), APCO Swing Check 
Valves (CVS) 

DeZURIK 
250 Riverside Avenue North 
Sartell, MN 56377 
320-259-2000 
www.dezurik.com  

E-5 Isolation Valves DeZURIK 100% Port Eccentric Plug 
Valves (PEF) 

DeZURIK 
250 Riverside Avenue North 
Sartell, MN 56377 
320-259-2000 
www.dezurik.com  

E-5 Isolation Valves DeZURIK GKU Unidirectional Knife 
Gate Valves 

DeZURIK 
250 Riverside Avenue North 
Sartell, MN 56377 
320-259-2000 

http://www.international-pc.com/
http://www.tnemec.com/
http://www.opwglobal.com/
http://www.victaulic.com/
mailto:cristi@simasw.com
http://www.ariusa.com/
http://www.valmatic.com/
http://www.dezurik.com/
http://www.dezurik.com/
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www.dezurik.com 
E-6:  INSTRUMENTS AND CONTROLS 

E-6 Magnetic Flow Meters ProcessMaster FEP300 ABB 
4050 East Cotton Center Blvd 
Phoenix, AZ 85040  
800-435-7365 
www.new.abb.com  

E-6 Pressure Gauges Solfrunt® 4.5” Model 1980, Liquid 
Filled 

Ametek U.S. Gauge 
205 Keith Valley Road 
Horsham, PA 19044 
215-674-1234 
www.ametekusg.com  

E-6 Pressure Gauges Duragage Pressure Gauges – 4.5” 
Diameter 
 

Ashcroft Inc. 
250 East Main Street 
Stratford, CT 06614-5145 
800-328-8258 
www.ashcroft.com  

E-6 Pressure Gauges 4.5” Diameter Analog Gauge Perma-Cal Industries, Inc. 
1742 Orbit Way 
Minden, NV 89423-4114 
800-991-1357 
www.perma-cal.com  

E-6 Pressure Gauges/Annular 
Seal 

Red Valve Series 40, 0-100 psi, Buna-
N sleeve 

Red Valve Company 
600  N. Bell Ave. Bldg. 2 
Carnegie, PA 15106 
412-279-0044 
www.redvalve.com  

E-6 Pump Station Control Panel 
Box 

NEMA Type 4X Norberg 
4237 S. 74th Ave 
Tulsa, OK 74145 
800-739-9145 
www.nema7.com  

E-6 Pump Station Control Panel 
Box 

NEMA Type 4X Hoffman  
2700 Boradbent Parkway NE 
Albuquerque, NM 87107 
505-343-9580 
www.hoffmanonline.com  

 

F – Cured-In-Place Pipe (CIPP) 
 Product Description Model Manufacturer 

F-1:  CIPP 
F-1 Cured-in-Place Pipe (CIPP) Insituform® CIPP Insituform®  

645 W. 24th Street, Suite 200 
Tempe, AZ 85282 
480-446-0620 
 www.insituform.com 

F-1 Cured-in-Place Pipe (CIPP) CIPP SAK Construction, LLC. 
864 Hoff Road 

http://www.dezurik.com/
http://www.new.abb.com/
http://www.ametekusg.com/
http://www.ashcroft.com/
http://www.perma-cal.com/
http://www.redvalve.com/
http://www.nema7.com/
http://www.hoffmanonline.com/
http://www.insituform.com/
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O’Fallon, MO 63366 
636-385-1000 
www.sakcon.com  

F-1 Cured-in-Place Pipe (CIPP) CIPP (UV-Cured) 
(42-inch Diameter Host pipe 
maximum) 

Reline America 
116 Battleground Ave. 
Avenue Saltville, VA 24370 
866-998-0808 
www.relineamerica.com  

 

 

http://www.sakcon.com/
http://www.relineamerica.com/
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SECTION 22 4000 

PLUMBING FIXTURES 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Water Closets 
 
   B. Urinals 
 
   C. Lavatories 
 
   D. Sinks 
 
   E. Service Sinks 
 
   F. Showers 
 
   G. Electric Water Coolers 
 
1.2 RELATED WORK 
 
   A. Section 220000 – Common Work Results For Plumbing 
 
   B. Section 220529 – Supports, Anchors and Sleeves For Plumbing 
 
   C. Section 221119 – Plumbing Specialties 
 
1.3 REFERENCES 
 
   A. ANSI A112.6.1 - Supports for Off-the-Floor Plumbing Fixtures for Public Use. 
 
   B. ANSI A112.18.1 - Finished and Rough Brass Plumbing Fixture Fittings. 
 
   C. ANSI A112.19.1 - Enameled Cast Iron Plumbing Fixtures. 
 
   D. ANSI A112.19.2 - Vitreous China Plumbing Fixtures. 
 
   E. ANSI A112.19.3 - Stainless Steel  Plumbing Fixtures  (Designed for Residential Use). 
 
   F. ANSI A112.19.4 - Porcelain Enameled Formed Steel Plumbing Fixtures. 
 
   G. ANSI A112.19.5 - Trim for Water-Closet Bowls, Tanks, and Urinals. 
 
   H. ARI 1010 - Drinking Fountains and Self-Contained Mechanically Refrigerated Drinking Water 

Coolers. 
 
1.4 QUALITY ASSURANCE 
 
   A. Fixtures:  By same manufacturer for each type of product specified throughout. 
 
   B. Trim:  By same manufacturer for each type of product specified throughout. 
 
   C. Determine that intended fixtures fit the available space with adequate service clearance, prior to 

submittal. 
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1.5 SUBMITTALS 
 
   A. Submit product data in accordance with Section 220500. 
 
   B. Include fixtures, sizes, [rough-in dimensions], utility sizes, trim, and finishes. 
 
1.6 OPERATION AND MAINTENANCE DATA 
 
   A. Submit operation and maintenance data in accordance with Section 220500. 
 
   B. Include fixture trim exploded view and replacement parts lists. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS - FIXTURES 
 
   A. Products manufactured by American Standard, Crane, Eljer, Elkay, Just, Kohler, or approved equal 

meeting these specifications are acceptable. 
 
2.2 ACCEPTABLE MANUFACTURERS - FIXTURE TRIM 
 
   A. Products manufactured by American Standard, Bradley, Chicago Faucet, Eljer, Moen, Royal Brass, 

Symmons, Kohler, Waterless, Sloan, T&S Brass, CHG Brass, or approved equal meeting these 
specifications are acceptable. 

 
2.3 ACCEPTABLE MANUFACTURERS - P-TRAP, STOP & SUPPLIES INSULATION 
 
   A. Products manufactured by McGuire, Plumberex, Truebro or approved equal meeting these 

specifications are acceptable. 
 
2.4 ACCEPTABLE MANUFACTURERS - FLUSH VALVES 
 
   A. Products manufactured by Sloan, Delany, or approved equal meeting these specifications are 

acceptable. 
 
2.5 ACCEPTABLE MANUFACTURERS - WATER CLOSET SEATS 
 
   A. Products manufactured by Beneke, Church, Olsonite, or approved equal meeting these 

specifications are acceptable. 
 
2.6 ACCEPTABLE MANUFACTURERS - FIXTURE CARRIERS 
 
   A. Products  manufactured by Josam, J. R. Smith, Zurn, Wade, Watts or approved equal meeting 

these specifications are acceptable. 
 
2.7 ACCEPTABLE MANUFACTURERS - MIXING VALVES (THERMOSTATIC) 
 
   A. Products  manufactured by Leonard, Symmons, Bradley, Chicago, Sloan, Powers or approved equal 

meeting these specifications are acceptable. 
 
2.8 ACCEPTABLE MANUFACTURERS - MIXING VALVES (PRESSURE BALANCED) 
 
   A. Products  manufactured by Leonard, Powers, Symmons, or approved equal meeting these 

specifications are acceptable. 
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2.9 ACCEPTABLE MANUFACTURERS - ELECTRIC WATER COOLERS 
 
   A. Products manufactured by Elkay, Haws, Oasis, Sunroc, or approved equal meeting these 

specifications are acceptable. 
 

PART 3   EXECUTION 
 
3.1 INSPECTION 
 
   A. Review millwork shop drawings and architectural drawings.  Confirm location and size of fixtures and 

openings before rough-in and installation. 
 
   B. Verify adjacent construction is ready to receive rough-in work of this Section. 
 
3.2 INSTALLATION 
 
   A. Install each fixture with trap, easily removable for servicing and cleaning. 
 
   B. Provide chrome plated rigid or flexible supplies to fixtures with loose key and/or screwdriver stops 

reducers, and escutcheons. 
 
   C. Install components level and plumb. 
 
   D. Install and secure fixtures in place with wall supports and/or wall carriers and bolts. 
 
   E. Mount fixtures to the following heights above finished floor: 
 
 Water Closet: 
  Standard  14 1/2  inches to top of bowl rim 
  Handicapped  17 1/4  inches to top of bowl rim 
 
 Urinal: 
  Standard  22  inches to top of bowl rim 
  Handicapped  19  inches to top of bowl rim 
 
 Lavatory: 
  Standard  31  inches to top of basin rim 
  Handicapped  32  inches to top of basin rim 
  

Drinking Fountain: 
  Standard                  [30]  [40] inches to top of basin rim 
  Handicapped  36  inches to top of basin rim 
 
 Water Closet Flush Valves: 
  Standard  11  inches min. above bowl rim 
  Recessed  10  inches min. above bowl rim 
 
 Shower Heads: 
  Adult [male]  69.5  inches to bottom of head 
  Adult [female]  64.5  inches to bottom of head 
  Child   58.5  inches to bottom of head 
 
 Emergency Eye [And Face] Wash: 
  Standard  38  inches to receptor rim    
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Emergency Shower: 
  Standard  84  inches to bottom of head  
 
3.3 ADJUSTING AND CLEANING 
 
   A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or overflow. 
 
   B. At completion clean plumbing fixtures and equipment. 
 

END OF SECTION 
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SECTION 23 0500 

COMMON WORK RESULTS FOR HVAC 

 

PART 1 GENERAL 
 
1.1    RELATED WORK 
 
   A. General Conditions 
 
   B.   Special Conditions 
 
   C.   Supplementary General Conditions 
 
   D. Architectural, Structural, Civil, Electrical and Mechanical Drawings & Specifications 
 
1.2    SCOPE OF WORK 
 
   A. The work covered by the Mechanical and Plumbing Sections of the Specifications shall include the 

furnishing of all materials, labor, transportation, tools, permits, fees, inspections, utilities and 
incidentals necessary for the complete installation of all mechanical and plumbing work required in 
the Contract Drawings. 

 
   B. It is the intent of the Contract Documents to provide an installation complete in every respect.  In the 

event that additional details or special construction is required for work indicated or specified in this 
Section or work specified in other sections, it shall be the responsibility of the Contractor to provide 
all material and equipment which is usually furnished with such systems in order to complete the 
installation, whether mentioned or not. 

 
   C. The Contractor shall visit the premises and thoroughly familiarize himself with all the details of the 

work and working conditions and to verify all dimensions in the field.  The Contractor shall advise the 
Architect of any discrepancy prior to bidding.  The submission of bids shall be deemed evidence of 
the Contractor's site visit, the coordination of all existing conditions, and the inclusion of all 
considerations for existing conditions. 

 
1.3    PLANS AND SPECIFICATIONS 
 
   A. These Specifications are accompanied by drawings of the building and details of the installations 

indicating the locations of equipment, piping, ductwork, outlets, etc.  The drawings and these 
specifications are complementary to each other, and what is required by one shall be as binding as if 
required by both. 

 
   B. If departures from the drawings are deemed necessary by the Contractor, details of such departures 

and the reasons therefore shall be submitted to the Architect for review.  No departures shall be 
made without prior written acceptance of the Architect. 

 
   C. The interrelation of the specifications, the drawings, and the schedules is generally as follows:  The 

specifications determine the nature and setting of the materials, the drawings establish the 
quantities, dimensions, and details, and the schedules give the performance characteristics. 

 
   D. Should the drawings disagree in themselves or with the specifications, the contractor shall 

immediately notify the architect and shall perform and/or furnish the better quality or greater quantity 
of work or materials unless otherwise directed by the architect in writing.  In case the specifications 
should not fully agree with the schedules, the latter shall govern.  Figures indicated on drawings 
govern scale measurements and large scale details govern small scale drawings.  In case of 
disagreement between specifications and drawings, see Division I of these specifications for 
clarifications. 
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   E. Items specifically mentioned in the specifications but not shown on the drawings and/or items shown 

on the drawings but not specifically mentioned in the specifications shall be installed by the 
Contractor under the appropriate section of work as if they were both specified and shown. 

 
1.4    QUALITY ASSURANCE 
 
   A. All work shall comply with the applicable rules of the following: 
 
        1.   2018 International Building Code 
 
        2.   2018 International Mechanical Code 
 
        3.   2018 International Plumbing Code 
 
        4.   2018 International Fire Code 
 
        5.   2018 International Energy Conservation Code 
 
        6.   National Fire Protection Association Codes 
 
        7.   State Fire Marshall 
 
         8. Latest edition of Sheet Metal and Air Conditioning Contractors' National Association, Inc. 

(SMACNA) Standards. 
 
        9.   All applicable city, county, state, and federal rules, codes, and ordinances. 
 
   B. In any instance where these specifications call for materials for construction of a better quality or 

larger size than required by the codes, the provisions of these specifications shall take precedence.  
None of the terms or provisions of this specification shall be construed as waiving any rules, 
regulations, or requirements of these authorities.  The codes shall govern in case of direct conflict 
between the codes and the Drawings. 

 
1.5    SUPERVISION 
 
   A. A competent foreman or superintendent, initially approved by the Architect, shall be assigned to the 

project to receive instructions and to act for the Contractor.  Once this superintendent has been 
approved, no change shall be made without approval of the Architect.  Architect's authorized 
representative and/or owner's observer shall have the right to observe the work at any time.  The 
Contractor shall have a representative present when his work is being observed, and he shall give 
assistance, as may be required, to the Architect's representative.  Recommendations made by the 
observer shall be promptly carried out, and all unsatisfactory material and/or workmanship shall be 
replaced at once, to the satisfaction of the Architect. 

 
1.6    GUARANTEE 
 
   A. The Contractor shall guarantee all materials and workmanship for a period of two (2) years after the 

final acceptance of work. 
 
1.7    UTILITIES 
 
   A. The contract documents reflect the general location, size, and elevations of sewer line, location, size 

and pressure of water and other lines and manner of routing for all utilities known to be required on 
this project.  It shall be the responsibility of the Contractor to visit the site, meet with the local utility 
companies in order to coordinate and confirm the exact requirements for each utility to provide a 
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complete and operative system.  The bid submitted by the Contractor shall include costs for all such 
utility company charges and/or fees. 

 
1.8    BUILDING CONSTRUCTION AND LAYOUT OF WORK 
 
   A. It shall be the responsibility of the Contractor to consult the architectural and engineering drawings 

and details so as to thoroughly familiarize himself with the type and quality of construction to be 
provided on this project. 

 
   B. The Drawings are diagrammatic in character and cannot show every connection in detail or every 

pipe and duct in its exact location.  These details are subject to the requirements of ordinances and 
also structural and architectural conditions.  The Contractor shall carefully investigate structural and 
finish conditions and shall coordinate the separate trades in order to avoid interference between the 
various phases of work.  Work shall be laid out so that it will be concealed in furred chases or above 
suspended ceilings, etc., in finished portions of the building, unless specifically noted or indicated to 
be exposed.  Work shall be installed to avoid crippling of structural members; therefore, inserts to 
accommodate hangers shall be set before concrete is poured, and proper openings through floor, 
walls, beams, etc., shall be provided as hereinafter specified or as otherwise indicated or required 
before concrete is poured.  All work shall be run parallel or perpendicular to the lines of the building 
unless otherwise noted. 

 
   C. The approximate location of each item is indicated on the drawings.  These drawings are not 

intended to give complete and exact details in regard to location.  Exact locations are to be 
determined by actual measurements at the building and will in all cases be subject to the approval of 
the Architect, and he reserves the right to make any reasonable changes in the locations indicated 
without additional cost. 

 
1.9    SHOP DRAWINGS AND BROCHURES 
 
   A. After the Contract is awarded, but prior to proceeding with the Work, the Contractor shall obtain, 

check, certify, and submit complete Shop Drawings and Brochures from Manufacturers, Suppliers, 
Vendors, etc., for all materials and equipment specified herein.  Submit Shop Drawings and 
Brochures in sufficient time so as not to impede the progress of work.  At least two weeks will be 
required for the processing of Shop Drawings and Brochures in the Engineer's office, exclusive of 
transmittal time.  This time shall be considered by the Contractor when scheduling submittal data.   

 
   B. The Engineer's review of Shop Drawings and Brochures shall not relieve the Contractor of the 

responsibility for dimensions, errors that may be contained therein, or deviations from Contract 
Document requirements.  It shall be clearly understood that the Engineer's noting some errors but 
overlooking others does not grant the Contractor permission to proceed in error.  Regardless of any 
information contained in the Shop Drawings, the requirements of the Contract Documents shall 
govern and are not waived or superseded in any way by the submittal data review. 

 
   C. Each Shop Drawing shall indicate in the lower right hand corner and each Brochure shall indicate on 

the front cover the following:  the Title of the Sheet or Brochure; name and location of the building; 
names of the Architect, Engineer, Contractor, Manufacturer, Supplier, Vendor, etc., the date of 
submittal; and the date of each correction and revision.   So far as is practical, each Shop Drawing 
and/or Brochure shall bear a cross-reference note to the sheet number or numbers of the Contract 
Drawings and/or Specifications showing the same work.  Shop Drawings and Brochures shall be 
prepared as follows:   

 
l. Shop Drawings:  Drawings shall be drawn to a scale that can be easily read and shall 

contain sufficient plans, elevations, sections, and isometrics to describe clearly the items in 
question.  Drawings shall be prepared by skilled technicians experienced in this type of 
work.  All piping, equipment layouts, ductwork and similar Shop Drawings shall be drawn to 
at least 1/4" = 1'0" scale. 
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2.  Brochures:  Brochures shall be published by the Manufacturers and shall contain complete 

and detailed engineering and dimensional information to show that the equipment will fit into 
the allotted space.  Brochures not compiled in the manner described below shall be returned 
for resubmittal. 

 
3.  Brochures submitted shall contain only information which is relevant to the particular 

equipment or materials to be furnished.  Do not submit catalogs that describe several 
different items other than those items to be used unless all irrelevant information is marked 
out or relevant information is clearly marked. 

 
   D. The submittal format shall follow the Specifications format with a submittal required for each section 

of Division 15.  Each major category of equipment such as fans or pumps or air devices being 
submitted under a separate cover letter.  The first submittal shall be accompanied by a three-ring 
hard back binder for the A/E to use in retaining copies of the submittals.  Copies of each submittal 
shall be three-hole punched and arranged (or folded if required) for the A/E's filing convenience.  
Provide one copy of updated TABLE OF CONTENTS and progressive-tabbed manila index sheets 
also for the A/E's filing convenience. 

 
   E. Submit six (6) copies of all Shop Drawings and Brochures for review and approval.  One set will be 

retained by the Engineer, one set by the Architect for record purposes. 
 
   F. Minimum size of submittal data shall be 8-1/2" x 11". 
 
   G. Any submittal that is disapproved must be resubmitted within two (2) weeks following notification of 

such disapproval.  If no satisfactory material is submitted within the two-week period, the Architect 
reserved the right to require the Contractor to furnish items exactly as described in the Contract 
Documents. 

 
   H. No allowances will be made for submittals which are not made in a timely fashion or which are 

turned down because they are not equal.  Should delivery problems arise due to the above, affecting 
the completion time of the project, the Contractor will furnish and install acceptable alternates until 
the proper materials arrive and then replace the alternate materials with the approved materials, all 
at no cost to the Owner.  If the Contractor is not able to furnish an acceptable alternate until the 
proper materials arrive, he will assume all costs for furnishing and installing all alternates as directed 
by the Architect and/or will pay a suitable penalty for the inconvenience experienced by the Owner.  
This penalty will be set by the Architect based on the particular circumstances. 

 
1.10    SUBSTITUTIONS 
 
   A. The listing of product manufacturers, catalog numbers, etc., in the various sections of the 

specifications is intended to establish a standard of quality only, and is not intended to preclude 
open, competitive bidding.  The Contractor may at his option submit substitute materials or methods 
which he feels are equal or superior to those specified.  If the Contractor does submit alternate 
materials or methods, it shall be understood that the Contractor:    

 
1. Has personally investigated the proposed substitute product and determined that it has all 

the same accessories and is equal or superior in all respects to the item specified. 
 

2. Will provide the same guarantee for the substitution that he would for that specified. 
 

3. Has coordinated the installation of the equipment which he proposes to substitute with all 
other trades especially in regard to electrical requirements and to operating weights trades 
and includes the costs for any changes required for the work to be complete in all respects.  
The Contractor will prepare shop drawings where required by the Architect or where 
dimensions vary. 
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4. Waives any and all claims for additional costs related to the substitution. 

 
1.11    SPARE PARTS DATA 
 
   A. As soon as practicable after approval of materials and equipment, and, if possible, not later that one 

months prior to the date of beneficial occupancy, the Contractor shall furnish spare parts data for 
each different item of equipment listed.  The data shall include a complete list of parts and supplies, 
with current unit prices and sources of supply; a list of parts and supplies that are either normally 
furnished at no extra cost with the purchase of the equipment or specified hereinafter to be furnished 
as part of the contract.  The foregoing shall not relieve the Contractor of any responsibilities under 
the guarantee specified. 

 
1.12    RECORD DRAWINGS 
 
   A. The Contractor shall keep a set of Drawings of the job, noting daily all changes made in the 

Drawings in connection with the final installation including exact dimensioned locations of all new and 
uncovered existing active and inactive utilities outside the building and shall turn over a clean, neatly 
marked set of sepias reproducible Drawings showing "as-built" work to the A/E for delivery to the 
Owner.  All underground utilities and services and systems shall be accurately located by the 
Contractor and dimensioned on the "as-built" Drawings. 

 
1.13   OPERATING AND MAINTENANCE MANUAL 
 
   A. Prepare and submit to the Architect for delivery to the Owner an indexed manual with complete 

technical data for every piece of equipment and material installed under this contract. 
 

1. Complete mechanical submittals as approved by Architect. 
 

2. Manufacturer's installation instruction brochures. 
 

3. Manufacturer's local representative and/or Distributor's name, address and phone number. 
 

4. Manufacturer's operating and maintenance brochures. 
 

5. Manufacturer's internal wiring diagrams. 
 
   B. This manual shall include all of the listed data bound into a permanent hard-back binder identified on 

the cover as "Operating and Maintenance Manual" with additional cover display of the names and 
location of the Building, the Owner, the Architect, the Engineers, the General Contractor, and the 
Sub-Contractors installing equipment represented in the brochure. 

 
   C. Contents of the Manual shall be grouped in sections according to the various sections of the 

specifications and shall be listed in a Table of Contents. 
 

PART 2   PRODUCTS 
 
2.1    STANDARDS FOR MATERIALS 
 
   A. All materials, in general, shall conform to the requirements of all agencies of publications 

hereinbefore specified under the paragraph QUALITY ASSURANCE and shall be listed, inspected, 
and approved by the Underwriters Laboratories and shall bear the U.L. label where labeling service 
is available.  The label or listing of the Underwriters Laboratories, Inc. will be accepted as evidence 
that the materials or equipment conform to the applicable standards of that agency.  In lieu of this 
listing, the Contractor may submit a statement from a nationally recognized testing agency indicating 
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that the items have been tested in accordance with required procedures, and that the materials and 
equipment comply with all contract requirements. 

 
2.2    STANDARD PRODUCTS 
 
   A. Materials and equipment to be provided shall be the standard catalog products of manufacturers 

regularly engaged in the manufacture of products conforming to these specifications, and shall 
essentially duplicate materials and equipment that have been in satisfactory use at least two years. 

 
2.3    MANUFACTURERS INSTRUCTIONS 
 
   A. The responsibility for the furnishing of the proper equipment and/or material and the responsibility for 

seeing that it is installed as intended by the manufacturer, rests entirely upon the Contractor.  If 
needed for proper installation, operation, or startup, the Contractor shall request advice and 
supervisory assistance from the representative of the specific manufacturer.  The manufacturers' 
published instructions shall be followed for preparing, assembling, installing, erecting, and cleaning 
manufactured materials or equipment, unless otherwise indicated.  The Contractor shall promptly 
notify the Architect in writing of any conflict between the requirements of the contract documents and 
the manufacturers' directions and shall obtain the Architect's instructions before proceeding with the 
work.  Should the Contractor perform any such work that does not comply with the manufacturers' 
directions or such instructions from the Architect, he shall bear all costs arising in connection with the 
deficiencies. 

 
2.4    RUST PREVENTION 
 
   A. All metallic materials shall be protected against corrosion.  Exposed metallic parts of outdoor 

apparatus made of ferrous metals but not of corrosion-resistant steel, shall be zinc-coated in 
accordance with ASTM A123 or A153, except where other equivalent protective treatment is 
specifically approved in writing. 

 
2.5    STORAGE ON SITE 
 
   A. The Contractor shall not receive material or equipment at the job site until ready for installation or 

until there is a suitable space provided to properly protect equipment from rust, weather, humidity, 
dust, or physical damage. 

 
2.6    CAPACITIES 
 
   A. Capacities shall be not less than those indicated and shall be such that no component or system 

becomes inoperative or is damaged because of startup or other overload conditions. 
 
2.7    NAMEPLATES 
 
   A. Each major component of equipment shall have the manufacturer's name, address, and catalog 

number on a plate securely attached to the item of equipment.  All data on nameplates shall be 
legible at the time of final inspection. 

 
2.8    CONDITION OF MATERIAL AND APPURTENANCES 
 
   A. All pipe, fittings, appurtenances, and other material required for complete installation of these 

systems shall be new to conform to manufacturer's recommendations, unless otherwise specified.  
All equipment injured or damaged in transit from factory, during delivery to premises, while in storage 
on premises, while being erected and installed, and while being tested, until time of substantial 
completion, shall be replaced by the Contractor without extra cost to Owner. 
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PART 3   EXECUTION 
 
3.1    INSTALLATION OF SYSTEMS 
 
   A. Provide and install unions at proper points to permit removal of pipe and various equipment and 

machinery items without injury to other parts of system.  No union will be required in welded lines or 
lines assembled with solder joint fittings, except at equipment items, machinery items, and other 
special pieces or apparatus.  Companion flanges on lines at various items of equipment, machines 
and pieces of apparatus, shall serve as unions to permit removal of the particular items.  Unions 
connecting ferrous pipe to copper or brass pipe shall be dielectric type. 

 
3.2    SPACE AND EQUIPMENT ARRANGEMENT 
 
   A. All equipment shall be installed in a manner to permit access to parts requiring service without 

disassembly of other equipment. 
 
   B. Any large piece of apparatus which is to be installed in any space in the building, and which is too 

large to permit access through stairways, doorways, or shafts shall be brought to the job and placed 
in the space before the enclosing structure is completed.  Following placement in the space, such 
apparatus shall be thoroughly protected against damage. 

 
3.3    PRECEDENCE OF WORK 
 
   A. This contract includes many different systems furnished and installed by different trades.  Each trade 

shall coordinate their work with that of all other trades so that it may be installed in the most direct 
and workmanlike manner without hindering or handicapping any other trades.   

 
3.4    CUTTING AND PATCHING 
 
   A. Where it becomes necessary to cut through any wall, floor, or ceiling to permit installation of any 

work under this section of the specifications or to repair any defects that may appear, up to the 
expiration of the guarantee period, such cutting shall be done under the observation of the Architect 
by the Contractor.  The Contractor shall not be permitted to cut or modify any structural members 
without the written direction of the Architect. 

 
   B. Patching of all openings cut by the Contractor, or repairing of any damage to the work of other trades 

occasioned by the cutting operations, or occasioned by the failure of any part of work installed under 
this contract, shall be performed by the trade whose work is involved, but shall be paid for by the 
Contractor. 

 
   C. Any openings cut through exterior walls or roofs shall be provided with suitable covers, while they are 

left open, to protect the property or materials involved.  Any openings cut through walls below grade 
shall be properly protected to prevent entrance of water or other damaging elements. 

 
3.5    HOISTING, SCAFFOLDING, AND TRANSPORTATION 
 
   A. The Contractor shall provide his own hoisting facilities to set his materials and equipment in place in 

the building, as indicated on drawings and for subsequent cleaning, testing, and adjusting. 
 
   B. The Contractor shall provide necessary transportation to facilitate the delivery of all materials, 

equipment, tools, and labor to the job, in accordance with intent of these documents. 
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3.6    CLEANING 
 
   A. The Contractor shall, at all times, keep the premises free from accumulations of waste material or 

rubbish caused by him, his employees, or his work.  This debris shall be removed, not only from the 
building, but also from the project site. 

 
   B. At completion of the job, the Contractor shall remove all of his tools, scaffolding, and surplus 

materials.  He shall leave the area "broom clean." 
 
3.7    ELECTRICAL WIRING OF MOTORS AND EQUIPMENT 
 
   A. Unless specifically shown, indicated, or specified to the contrary, each item shown or required by the 

Mechanical Drawings or specified in the Mechanical Specifications shall be accompanied by all 
motors and starting and controlling equipment necessary for the items' proper operations.  These 
motors shall be integrally attached to and/or installed with their associated equipment item and 
electrically connected as specified in Division 16 - Electrical.  Equipment controlled from motor 
control centers shall be supplied with motors only.  Motor control centers are specified in the 
Electrical Specifications and shown on the Electrical Drawings. 

 

END OF SECTION 
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SECTION 23 0529 

HANGERS & SUPPORTS FOR HVAC PIPING & EQUIPMENT 

 

PART 1 GENERAL 

 
1.1 WORK INCLUDED 
 
   A. Pipe Hangers and Supports 
 
   B. Duct Hangers and Supports 
 
   C. Flashing for Mechanical Equipment 
 
   D. Sleeving for Mechanical Equipment 
 
1.2 RELATED WORK 
 
   A. Section 230500 – Common Work Results for HVAC 
 
   B. Section 230529 - Supports, Anchors and Sleeves 
 

C. Section 233113 – Ductwork  
    
1.3 SUBMITTALS 
 
   A. Submit shop drawings in accordance with Section 230500. 
 
1.4 REFERENCES 
 
   A. Pipe Supports:  ANSI B31.1, Power Piping. 
 
   B. Duct Hangers:  SMACNA Duct Manuals. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products shall be as manufactured by Grinnell, Elgen, Fee  and Mason, Unistrut or approved equal. 
 
2.2 INSERTS 
 
   A. Malleable iron case of galvanized steel sheet and expander plug for threaded connection with lateral 

adjustment, top slot for reinforcing rods, lugs for attaching to forms. 
 
   B. Size inserts to suit threaded hanger rods. 
 
2.3 PIPE HANGERS AND SUPPORTS 
 
   A. Hangers:  Pipe sizes 1/2 inch to 1-1/2 inch:  adjustable wrought steel ring. 
 
   B. Hangers:  Pipe sizes 2 inches to 4 inches and Cold Pipe sizes 6 inches and over:  adjustable 

wrought steel clevis. 
 
   C. Hangers:  Hot Pipe sizes 6 inches and over:  adjustable steel yoke and cast iron roll. 
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   D. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods, cast iron roll 
and stand for Hot Pipe sizes 6 inches and over. 

 
   E. Wall Support:  Pipe sizes to 3 inches:  cast iron hook. 
 
   F. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel clamp, 

adjustable steel yoke and cast iron roll for Hot Pipe sizes 6 inches and over. 
 
   G. Vertical Support:  Steel riser clamp. 
 
   H. Floor Support for Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, locknut nipple, floor 

flange and concrete pier to steel support. 
 
   I. Steel Beam Clamps:  Elcen Figure 33, Type 3 or approved equal. 
 
   J. Expansion Anchors:  Phillips Red Head or approved equal. 
 
   K. Floor Support for Hot Pipe Sizes 6 Inches and Over:  Adjustable cast iron roll and stand, steel 

screws and concrete pier or steel support. 
 
   L. Design hangers to impede disengagement by movement of supported pipe. 
 
   M. Provide copper plated hangers and supports for copper piping or two layers Scotch 33 PVC tape or 

equal. 
 
2.4 HANGER RODS 
 
   A. Provide cadmium plated steel hanger rods, threaded both ends, threaded one end, or continuous 

threaded. 
 
2.5 DUCT HANGERS AND SUPPORTS 
 
   A. Hangers:  Galvanized steel band iron or rolled angle and 3/8 inch rods. 
 
   B. Wall Supports: Galvanized  steel band  iron or fabricated angle bracket. 
 
2.6 FLASHING 
 
   A. Steel Flashing:  24 gauge galvanized steel. 
 
   B. Lead Flashing: 5 lb./sq.ft. sheet lead  for water proofing, one lb./sq.ft. sheet lead for sound proofing. 
 
   C. Safes:  5 lb./sq. ft. sheet lead or 8 mil thick neoprene. 
 
   D. Caps:  Steel, 22 gauge minimum, 16 gauge at fire resistance structures. 
 
2.7 SLEEVES 
 
   A. Pipes through Beams, Walls, Fire Proofing, Footings, Potentially Wet Floor:  Form with galvanized 

steel pipe. 
 
   B. Round Ducts:  Form with 18 gauge galvanized steel. 
 
   C. Rectangular Ducts:  Form with 18 gauge galvanized steel. 
 
   D. Size large enough to allow for movement due to expansion and to provide for continuous installation. 
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PART 3 EXECUTION 
 
3.1 INSERTS 
 
   A. Use inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete 

beams wherever practicable. 
 
   B. Set inserts in position in advance of concrete work.  Provide reinforcement rod in concrete for inserts 

carrying pipe over 4 inch or ducts over 60 inches wide. 
 
   C. Where concrete slabs form finished ceiling finish inserts, flush with slab surface. 
 
3.2 PIPE HANGERS AND SUPPORTS 
 
   A. All structures and appurtenances employed for the purpose of supporting the pipe and guiding it 

properly shall be carefully fabricated in such a manner as to preserve the true grade of the pipe 
without subjecting either the pipe or the supporting and guidance members to any undue strain. 

 
   B. Support horizontal piping as follows: 
 
   C. Space hangers and furnish rods as follows: 
 
  Nominal Pipe      Span (ft.)             Hanger Rod 
  Size (in.)        Steel     Copper       Diameter (in.) 
  ____________________________________________________ 
 
     1/2              5           5                3/8 
     3/4              6           6                3/8 
       1               7           6                3/8 
    1-1/2           9           8                3/8 
      2              10          9                3/8 
      3              10         10                1/2 
      4              10         10               5/8 
  
   D. Support horizontal soil pipe with 5 feet maximum spacing between hangers. 
 
   E. Install hangers to provide minimum 1/2 inch clear space between finished covering and adjacent 

work. 
 
   F. Place a hanger within one foot of each horizontal elbow. 
 
   G. Use hangers which are vertically adjustable 1-1/2 inch maximum after piping is erected. 
 
   H. Support piping at each change or direction, at ends of branches, at base and top of riser pipes and 

drops, and wherever necessary to prevent sag, bending or vibration, in addition to above-listed 
hanger spacing. 

 
   I. Support vertical piping at every floor.  Support vertical soil pipe at each floor at hub. 
 
   J. Pipe hangers on insulated lines shall be sized to fit the outside of the insulation. 
 
   K. Where several pipes can be installed in parallel and at the same elevation, provide multiple or 

trapeze hangers, designed to support loads per ANSI B31.1. 
 
   L. Where practical, support riser piping independently of connected horizontal piping. 
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3.3 LOW VELOCITY DUCT HANGERS AND SUPPORTS 
 
   A. Duct hangers and supports to be sized and spaced as per SMACNA requirements. 
 
3.4 EQUIPMENT BASES AND SUPPORTS 
 
   A. Provide for major equipment minimum four inch thick reinforced concrete house-keeping bases 

poured directly on structural floor slab pinned in place and extended 6 inches minimum beyond 
machinery bedplates. Provide templates, anchor bolts and accessories required for mounting and 
anchoring equipment.  Coordinate with other trades. 

 
   B. Construct supports of structural steel members or steel pipe and fittings.  Brace and fasten with 

flanges bolted to structure. 
 
   C. Provide rigid anchors to ducts and pipes immediately after vibration connections to equipment. 
 
3.5 PRIMING 
 
   A. Prime coat non-galvanized steel hangers and supports. 
 
3.6 FLASHING 
 
   A. Flash and counterflash where mechanical equipment passes through weather or water proofed 

walls, floor and roofs. 
 
   B. Flash vent and soil pipes projecting 8 inches minimum above finished roof surface with lead worked 

1 inch minimum into hub, 8 inch minimum clear on sides with minimum 24 inch x 24 inch sheet size. 
For pipes through outside walls, turn flange back into wall and caulk. 

 
   C. Flash floor drains over finished areas with lead 10 inch clear on sides with minimum 36 inch x 36 

inch sheet size.  Fasten flashing to drain clamp device. 
 
   D. Provide curbs for mechanical roof installation 8 inch minimum high.  Flash and counterflash with 

steel, soldered and waterproofed. 
 
   E. Provide lead flashing around ducts and pipes passing from equipment rooms, installed according to 

manufacturer's data for sound control. 
 
3.7 SLEEVES 
 
   A. Set sleeves in position in advance of concrete work.  Provide suitable reinforcing around sleeves. 
 
   B. Extend sleeves through potentially wet floors 1 inch above finished floor level.  Caulk sleeves full 

depth and provide floor plate. 
 
   C. Where piping or ductwork passes through floor, ceiling or wall close off space between pipe or duct 

and construction with non-combustible insulation.  Provide tight fitting metal caps on both sides and 
caulk. 

 
   D. Install chrome plated escutcheons where piping passes through finished surfaces. 
 
   E. Provide pipe sleeves for all mechanical piping. 
 
   F. Size pipe sleeves to permit placing pipe and specified insulation material for pipes passing through 

concrete or masonry walls or concrete slabs. 
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   G. Sleeves for pipes through floor slabs standard weight galvanized steel pipe with top of sleeve 

projecting 2 inches above finished floor.  For waterproof sleeves. 
 
   H. Sleeves for pipe through walls standard weight galvanized steel pipe or 18-gauge galvanized sheet 

metal with ends flush with wall surface. 
 
   I. Seal pipes passing through walls or slabs.  Use mastic or oakum seal in the annular space in 

non-fire-rated walls; use Dow-Corning 3-6548 silicone RTV foam firestop sealant or equal in the 
annular space in fire-rated walls or other envelopes. 

 
   J. Seal exposed pipe passing through floor slabs with Dow- corning 3-6548 silicone RTV foam firestop 

sealant or equal and point with caulking compound.  Strike off flush at top of sleeve. 
 
   K. Insulated pipe shall be insulated in sleeves, caulked and pointed as above. 
 
   L. Pipe and duct sleeves, pitch pockets, and flashings compatible with the roofing installation shall be 

provided for roof penetrations. 
 
   M. All piping shall be installed with due regard to expansion and contraction.  Type of hanger, methods 

of support, location of supports, etc., shall be governed in part by this consideration. 
 

END OF SECTION 
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SECTION 23 0593 

TESTING, ADJUSTING AND BALANCING FOR HVAC 

 

PART 1 GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Testing, adjusting and balancing of the following systems: 
 
        1. Air Distribution Systems 
 
        2. Exhaust Systems 
 
 3. HVAC Packaged Equipment 
 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 
B. Section 233423 – HVAC Power Ventilators 

 
C. Section 233713 – Diffusers, Registers & Grilles 

 
D. Section 236200 – Packaged Heating / Cooling Units 

 
E. Section 236313 – Air-Cooled Condensing Units 

 
F. Section 237100 – Evaporative Cooling Units 

 
G. Section 238219 – Fan Coil Units 

 
1.3 REFERENCED STANDARDS 
 
   A. Associated Air Balance Council, AABC National Standards. 
 
   B. National Environmental Balancing Bureau, NEBB Procedural Standards for Testing, Balancing and 

Adjusting of Environmental Systems. 
 
   C. Applicable SMACNA Standards. 
 
   D. AMCA publication 203-A Guide to the Measurement of Fan System Performance in the Field. 
 
   E. Air Distribution Council, ADC Test Code No. 106R3, Equipment Test Code. 
 
   F. American Society of Heating, Refrigerating and Air Conditioning Engineers, ASHRAE Systems 

Volume chapter on Testing, Adjusting and Balancing and Sound and Vibration Control. 
 
1.4 QUALITY ASSURANCE 
 
   A. All work for the testing and balancing of the HVAC air distribution and hydronic systems shall be 

done by an independent Testing and Balancing firm that specializes in and whose business is limited 
to the testing and balancing of heating, ventilating and air conditioning systems. 

 
   B. If requested, the test shall be conducted in the presence of the Architect and/or the Owner. 
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   C. The environmental systems including all equipment, apparatus and distribution systems shall be 
tested, adjusted and balanced in accordance with the latest edition of the AABC Procedural 
Standards for Testing, Adjusting and Balancing of Air Distribution and Hydronic Systems. 

 
   D. Instruments used in all HVAC systems and equipment tests shall be as recommended by the AABC, 

ASHRAE, NEBB, or as approved by the Architect.  Test instruments used shall be initially and 
periodically checked thereafter to verify their calibration accuracy.                  

          
   E. All test equipment shall be furnished by the Contractor and shall remain in his property.  Any 

adapters such as "Pete's Plugs", pitot tube traverse connections, etc. shall be left in place and 
marked for future use. 

 
1.5 SUBMITTALS 
 
   A. Submit test reports in accordance with Section 230500. 
 
   B. Specific procedures used in all tests shall be included in the test report.  Contractor shall identify all 

equipment by the identification code as shown on the drawings. 
 
   C. Data shall be on printed forms published by either AABC, NEBB, or the Contractor. 
 
   D. The test report shall include as a minimum the following information and data: 
 
        1. Motors: 
             Equipment number 
             Manufacturer 
             Model or serial number 
             Frame size 
             Rated horsepower 
             Rate rpm 
             Corrected full load amperage 
             Measured amperage and voltage 
             Calculated bhp 
             Measured rpm 
             Sheave size, type and manufacturer 
 
        2. Fans: 
             Equipment number 
             Manufacturer 
             Model or serial number 
             Rated cfm 
             Rated rpm 
             Rated pressures 
             Measured cfm 
             Measured rpm 
             Measured pressures 
             Pulley size, type and manufacturer 
             Belt size and quantity 
         

3. Packaged Rooftop Heating/Cooling Units 
             Equipment number 
             Manufacturer and type (each component of a built-up system) 
             Total cfm (design and actual) 
             Outdoor air cfm (design and actual) 
             Return air cfm (design and actual) 
             Total static pressure (design and actual) 
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             Measured discharge static pressure 
             Measured suction static pressure  
             Pressure drop across components, if possible 
 
        4. Diffuser, Registers and Grilles: 
             System identification 
             Grille number 
             Grille or diffuser manufacturer 
             Manufacturer's model number 
             ADC flow factor 
             Instrument to be used with ADC flow factor 
             Grille size 
             Design velocity 
             Design cfm 
             Final measured velocity 
             Final measured cfm 
 
   E. All reports shall be certified by the Testing and Balancing Contractor that the methods used and the 

results achieved are as specified.  In addition, each individual reporting form submitted must bear 
the signature and the Technician. 

 
1.6 GUARANTEE 
 
   A. The test and balance firm shall include an extended warranty of 90 days, after the submittal of the 

test and balance report, during which time the Architect, at his discretion, may request a recheck or 
resetting of any outlet, supply air fan, exhaust fan, or any other item listed in the test report.  The firm 
shall provide technicians to assist the Architect making any tests he may require during this period of 
time. 

 

PART 2   PRODUCTS 
 
      Not applicable for this section. 
 

PART 3   EXECUTION 
 
3.1 INSPECTION 
 
   A. The Testing and Balancing Contractor shall act as an authorized inspection firm responsible to the 

Architect.  He shall review the HVAC design drawings and shop drawings prior to fabrication and 
installation of the HVAC systems to insure that all of the necessary balancing equipment required to 
balance these systems is shown. 

 
3.2 PREPARATION 
 
   A. Coordinate Schedules with the Test and Balancing Engineer and provide sufficient time before final 

completion of work so that testing and balancing can be accomplished.  Provide all labor and tools to 
make corrections to the system when required to balance the system without undue delay to the 
Test and Balancing Contractor.  Put all equipment into full operation and continue it in operation 
during each working day of testing and balancing.  No test and balancing work shall start until all of 
the air handling equipment has new filters installed.  The Test and Balancing Engineer shall be kept 
informed during the construction of the project of major changes made to the HVAC system.  
Provide the Test and Balancing Contractor with one (1) set of shop drawings on all equipment which 
he will be required to work on when balancing the HVAC system. 

    
   B. Shop drawings shall be submitted to the Test and Balancing Contractor.  The Test and  Balancing 

Contractor will, during the construction of the HVAC system, make job site inspections to familiarize 
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himself with the project and shall report to the Architect items installed incorrectly or not installed in 
accordance with the contract drawings and specifications.        

 
   C. Work shall not begin until all systems which  are to be tested have been completed and are in full 

working order.  Put all systems and equipment into full operation and continue the operation of all 
equipment during each working day of the testing and balancing work. 

 
3.3 AIR DISTRIBUTION SYSTEMS TESTING AND BALANCING 
 
   A. Utilizing the latest issue of design documents, compare the installed equipment to the design and 

check for completeness of the installation. 
 
   B. The system and air outlet air quantities shall be balanced to the values indicated on the drawings. 
 
   C. The grille manufacturer's outlet flow factors as determined by the ADC test code and recommended 

procedure for testing air outlets shall be used.           
 
   D. Pre-balance equipment check: 
 
        1. Check fan housing, ducts, duct elbows, coils, louvers, etc., to insure they are clean and free 

of foreign material.      
 
        2. Check filters to insure that they are  clean and in place. 
 
        3. Examine drivers for proper belt tension and alignment. 
 
        4. Check fan and motor lubrication. 
 
        5. Coordinate with Electrical Contractor to verify correct motor overload protectors. 
 
        6. Coordinate with HVAC Control Contractor for proper operation and position of operating 

dampers. 
 
        7. Check fans for proper rotation. 
 
   E. Pre-balance System Check: 
 
        1. Verify installation of all required balancing dampers.  Set all systems dampers in their open 

position. 
 
        2. Check for air leaks at the fan and the system ductwork.  Coordinate with the Contractor for 

repair of leaks. 
 
        3. Position all building doors and windows (if a part of system design) in their normal position. 
 
        4. Check air temperature to insure required air temperature delivery. 
 
   F. Air Handling Equipment Balance: 
 
        1. Check motor amperage and voltage to insure motor is not being overloaded. 
 
        2. Measure and set minimum outdoor air quantity where applicable. 
 
        3. Determine the volume of air being delivered by the fan.  Adjust the fan speed, if belt-driven, 

or the dampers in the system, if direct-driven, to increase or decrease the flow required.  If 
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the speed is increased, or the flow changes due to a damper adjustment, insure that the 
motor is not overloaded. 

 
        4. Check fan and motor speed, no-load amperage, operating amperage and voltage.  

Calculate brake horsepower. 
 
        5. Take fan static pressure readings. 
 
        6. Variation of air flow for all modes of operation from the design values shall be within +10 

percent of design values. 
 
3.4 OTHER EQUIPMENT TESTS 
 
   A. All equipment installed shall be tested, adjusted, and reported upon unless stated otherwise.  The 

equipment discussed herein is not necessarily all of the equipment requiring testing. 
 
   B. Fans: 
 
        1. Record nameplate data. 
 
        2. Check operation of backdraft dampers. 
 
        3. Check belt alignment and belt tension. 
 
        4. Measure current, voltage, and speed (rpm). 
 

END OF SECTION 
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SECTION 23 2300 

REFRIGERANT PIPING  

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Refrigerant Piping Systems 
 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 

B. Section 236313 – Air-Cooled Condensing Units 
 
C. Section 238219 – Fan Coil Units 

 
1.3 REFERENCES 
 
   A. ANSI/ASTM B280 - Copper Air Conditioning and Refrigeration Tube (ACR). 
 

PART 2   PRODUCTS 
 
2.1 REFRIGERANT PIPING 
 
   A. Type ACR Copper tubing, hard temper with wrought copper fittings with long radius elbow. 
 
2.2 JOINTS 
 
   A. Brazed, phos-copper alloy or bronzed, silver alloy.  
 

PART 3   EXECUTION 
 
3.1 INSTALLATION 
 
   A. Grade piping as necessary to facilitate oil return when required. 
 
   B. Provide Schedule 40 PVC electrical conduit pipe sleeve with long radius elbows for all underground 

piping. 
 
   C. Joints shall be made up in the presence of dry nitrogen only and shall be tested before any coverings 

are applied.  If it is observed that refrigerant lines are being or have been brazed without proper 
circulation of nitrogen through lines, all refrigerant lines installed up to that point in time shall be 
removed and replaced at no additional cost to Owner. 

 
   D. Evacuation and leak testing of refrigeration piping systems.  Positive pressure test will not 

suffice for procedure outlined below. 
 

1. Draw vacuum on each entire system with two stage vacuum pump.  Draw vacuum to 
300 microns using micron vacuum gauge capable of reading from atmosphere to 10 
microns.  Do not use cooling compressor to evacuate system nor operate it while 
system is under high vacuum. 

 
2. Break vacuum with nitrogen and re-establish vacuum test.  Vacuum shall hold for 30 

minutes at 300 microns without vacuum pump running. 
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3. Conduct tests at 70 deg F ambient temperature minimum. 
 
4. Do not run systems until above tests have been made and systems started up as 

specified.  Inform Owner's Representative of status of systems at time of final 
inspection and schedule start-up and testing if prevented by outdoor conditions before 
this time. 

 
5. After testing, fully charge system with refrigerant and conduct test with Halide Leak 

Detector. 
 
6. Recover all refrigerant in accordance with applicable codes.  Do not allow any 

refrigerant to escape to atmosphere. 
 
   E. Provide 1/2" thick expanded rubber insulation to suction return line for sizes 1” and smaller.  Provide 

3/4” thick insulation on sizes larger than 1”.  Paint exterior insulation with two coats of weather- 
resistant pigmented plasticized vinyl lacquer. Apply per manufacturer's specifications. 

 
3.2 TESTING   
 
   A. Test piping systems prior  to  the application of insulation. 
 
   B. For piping installed in concealed spaces or buried, test piping before system is concealed or 

backfilled. 
 
   C. After testing, and whenever conditions permit, operate systems at normal operating pressure and 

temperature for not less than five consecutive days. The piping systems must remain free from leaks 
during this period. 

 

END OF SECTION 
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SECTION 23 3113  

DUCTWORK 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Ductwork and Plenums 
 
   B. Fasteners 
 
   C. Sealants 
 
   D. Duct Cleaning 
 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 

B. Section 230529 – Hangers & Supports for HVAC 
 

C. Section 230593 – Testing, Adjusting & Balancing For HVAC 
 

D. Section 230700 – HVAC Insulation 
 

E. Section 232114 – Duct Lining 
 

F. Section 233300 – Air Duct Accessories 
 

G. Section 233423 – HVAC Power Ventilators 
 

H. Section 233713 – Diffusers, Registers & Grilles 
 

I. Section 233723 - Weatherhoods 
 
1.3 REFERENCE STANDARDS 
 
   A. Fabricate in accordance with the most recent edition of SMACNA HVAC Duct Construction 

Standards. 
 
   B. Construct ductwork to NFPA 90A, Air Conditioning and Ventilating Systems, NFPA 90B, Standard 

for the Installation of Warm Air Heating and Air Conditioning Systems and NFPA 96, Standard for the 
Installation of Equipment for the Removal of Smoke and Grease-Laden Vapors from Commercial 
Cooking Equipment. 

 
1.4 DEFINITIONS 
 
   A. Duct Sizes:  Dimensions shown on the Drawings are sheet metal sizes. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products manufactured by the following manufacturers meeting these specifications are acceptable. 
 
   B. Flexible ducts manufactured by Thermaflex, Wire Mold, Certain Tweed and ATCO are acceptable. 
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   C. Round and oval ductwork manufactured by United Sheet Metal, Semco, General Metals, Spiro-Fab 

and Metal Manufacturing are acceptable. 
 
2.2 MATERIALS 
 
   A. Galvanized Ductwork:  Galvanized steel lock forming quality having zinc coating of 1.25 ounces per 

square foot for each side per ASTM A525 G90.  All ductwork to be galvanized unless otherwise 
noted. 

 
   B. Fasteners:  Use rivets and bolts throughout; sheet metal screws accepted on low pressure ducts. 
 
   C. Sealant:  Water resistant, fire resistive, compatible with mating materials.  All duct tapes and mastics 

shall be listed and labeled in accordance with U.L. 181. 
 
   D. Flexible Ducts:  UL 181 Class 1 airduct consisting of inner vapor barrier supported by a helically 

wound steel wire; wrapped with 1-1/2" thick flexible fibrous glass insulation, enclosed by a reinforced 
foil outer jacket.  Ductwork shall be a factory fabricated assembly with hanger tab support system 
equal to CertainTeed Certaflex 25. 

 
   E. Kitchen Exhaust Ducts:  Minimum 16 gauge black iron or 18 gauge stainless steel with welded joints. 

 All exposed duct shall be stainless steel. 
 
   F. Dishwasher Exhaust Ducts:  Minimum 18 gauge stainless steel with welded joints. 
 
2.3 FABRICATION 
 
   A.     The contractor shall visit the premises and thoroughly familiarize himself with all the details of the 

work and working conditions and to verify all dimensions in the field prior to fabricating ductwork.  
The contractor shall advise the Architect of any discrepancy prior to fabrication. 

 
   B. Size round ducts installed in place of rectangular ducts from ASHRAE table of equivalent rectangular 

and round ducts.  No variation of duct configuration or sizes permitted except by written permission. 
 
   C. Lap metal ducts in direction of air flow.  Hammer down edges and slips to leave smooth duct interior. 
 
   D. Construct tees, bends, and elbows with radius of not less than 1-1/2 times width of duct on center 

line.  Where not possible and where rectangular elbows used, provide single thickness type turning 
vanes. 

 
   E. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible.  Maximum 

divergence upstream of equipment to be 30 degrees and 45 degrees convergence downstream. 
 
   F. Rigidly construct metal ducts with joints mechanically tight, substantially airtight, braced and stiffened 

so as not to breathe, rattle, vibrate, or sag.  Seal all duct joints and connections with "hard cast" tape 
sealant or equal as ducts are being assembled. 

 
   G. Provide easements where low pressure ductwork conflicts with piping and structure where 

easements exceed 10% duct area, split into two ducts maintaining original duct area. 
 
   H. Fabricate continuously welded medium pressure round and oval duct fittings one gauge heavier than 

gauges indicated for duct size.  Joints shall be 4 inch cemented slip joint, brazed, or electric welded.  
Prime coat welded joints.  Fabricate elbows of five piece construction.  Provide standard 45 degree 
takeoffs unless otherwise indicated where conical 90 degrees tee takeoff connections may be used. 
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   I. Fabricate seams and joints in kitchen exhaust ducts liquid tight with continuous external welds. 
 
2.4 DUCT GAUGES AND REINFORCEMENT 
 
   A. Provide minimum duct wall thickness and reinforcement as required by the latest edition of the 

SMACNA HVAC Duct Construction Standards. 
 

PART 3   EXECUTION 
 
3.1 INSTALLATION 
 
   A. Provide openings in ductwork where required to accommodate thermometers and controllers.  

Provide pitot tube openings where required for testing of systems, complete with metal can with 
spring device or screw to ensure against air leakage.  Where openings are provided in insulated 
ductwork, install insulation material inside a metal ring. 

 
   B. Clean duct system with forced air at high velocity through duct to remove accumulated dust.  To 

obtain sufficient air, clean half the system at a time.  Protect equipment which may be harmed by 
excessive dirt with filters, or bypass during cleaning. 

 
   C. Seal all transverse joints with Hard Cast or equivalent. 
 
   D. Locate ducts with sufficient space around equipment to allow normal operating and maintenance 

activities. 
 
   E. At each point where ducts pass through partitions, seal joints around duct with non-combustible 

material.  Provide sheet metal closure around opening when exposed. 
 
   F. Paint all exposed ductwork as directed by architect. 
 
3.2 KITCHEN EXHAUST DUCTS 
 
   A. Protect galvanized ductwork exposed to outside elements by painting or coating with weather 

resistant material.  Weld all seams and install in accordance with NFPA-96. 
 
   B. Provide residue traps at base of vertical risers with provisions for cleanout. 
 
   C. Slope horizontal duct in accordance with the International Mechanical Code to avoid grease build-up. 
 

END OF SECTION 
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SECTION 23 3114 

DUCT LINING 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Duct Lining 
 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 

B. Section 233113 – Ductwork 
 
1.3 QUALITY ASSURANCE 
 
   A. International Mechanical Code and Local Codes 
 
   B. ASTM E-84 and NFPA 90A for Fire Hazard Classification 
 
   C. ASTM D 903 for Adhesive Bonds 
 
1.4 REFERENCE STANDARDS 
 
   A. TIMA AHC-101 
 
   B. ASTM C-423-77 for Sound Absorption 
 
   C. ASTM C-177 for Thermal Conductance 
 
   D. SMACNA Duct Liner Application Standard 
 
1.5 SHOP DRAWINGS 
 
   A. Submit product data and installation instructions in accordance with Section 230500. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products manufactured by Johns-Manville, Knauf, Owens-Corning or CertainTeed meeting these 

specifications are acceptable. 
 
2.2 MATERIALS 
 
   A. All rectangular supply and return air conditioning ductwork shall be provided with Type 1 flexible duct 

liner, 1" thick, 1-1/2 lbs. per cubic foot density "K" value at 75 degrees F mean temperature of 0.26 
BTU/in/sq. ft./degrees F/hr., suitable for temperature range of 40 degrees F to 250 degrees F and 
maximum velocity of 4000 fpm. 

 
   B. Exterior supply and return air conditioning ductwork and ductwork located outside the building 

insulation envelope shall be provided with a minimum of 2” thick R8 liner. 
 
   C. Weld pins or approved equal mechanical fasteners capable of withstanding 50 lb. tensile load test. 
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   D. Adhesives meeting FM, UL and NFPA requirements for fire and smoke ratings, maximum 25 flame 
spread and maximum 50 smoke developed.  Adhesives shall conform to Adhesive and Sealant 
Council Standards for Adhesives for Duct Liner ASC-A-7001C-1972. 

 

PART 3   EXECUTION 
 
3.1 INSTALLATION 
 
   A. All duct dimensions are actual sheet metal dimensions. 
 
   B. All duct designated to receive liner shall be completely covered with liner.  Transverse joints shall be 

neatly butted and there shall be no interruptions or gaps.  The black coated surface of the duct liner 
shall face the air stream.  Provide 26 gauge galvanized steel "Z" strip at leading edge of duct liner. 

 
   C. Duct liner shall be adhered to sheet metal with mechanical fasteners and 100% coverage of 

adhesive.  Transverse edges of liner to be coated with adhesive.  Duct liner shall be cut to assure 
overlapped and compressed longitudinal corner joints. 

 
   D. For velocities up to 2,000 feet per minute, fasteners shall start within 3" of the upstream transverse 

edges of the Duct Liner and 3" from the longitudinal joints and shall be spaced at a maximum of 12' 
o.c. around the perimeter of the duct, except that they may be a maximum of 12" from corner break. 
 Elsewhere they shall be a maximum of 18" o.c. except that they shall be placed no more than 6" 
from a longitudinal joint of the liner nor 12" from a corner break. 

 
   E. Do not insulation exterior evaporative cooler ductwork. 
 

END OF SECTION 
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SECTION 23 3115 

 DUCT INSULATION 

 

PART 1   GENERAL 
 
1.01 WORK INCLUDED 
 
   A. Duct Thermal Insulation 
 
   B. Adhesives, Tie Wires, Tapes 
 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 

B. Section 233113 – Ductwork 
 
1.03 QUALITY ASSURANCE 
 
   A. All insulation materials required for ductwork shall be furnished and installed under the contract.  The 

execution of the work shall be by approved insulation contractor in strict accordance with the best 
practice of the trade and the intent of the specification. 

 
   B. It is mandatory that all insulation be applied in a neat and workmanlike manner.  Contractor shall be 

required to remove and replace all insulation not applied in strict accordance with the manufacturer's 
specifications or not presenting a neat finished appearance. 

 
   C. The Ductwork insulation shall meet NFPA Standards 902 and 906 for fire resistance. 
 
1.04 SUBMITTALS 
 
   A. Submit product data and installation instructions in accordance with Section 230500. 
 
1.05 REFERENCE STANDARDS 
 
   A. NFPA 90A and 90B. 
 
   B. ASTM Standard E84-75. 
 
1.06 JOB CONDITIONS 
 
   A. Deliver material to job site in original non-broken factory packaging, labeled with manufacturer's 

density and thickness. 
 

PART 2   PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURERS 
 
   A. Materials as manufactured by Certain-Teed, Johns-Manville, Knaul, Owens-Corning, Foster 

Products, Childers or approved equal meeting these specifications are acceptable. 
 
2.02 TYPE AND PERFORMANCE 
 
   A. Adhesives and Insulation Materials:  Composite fire and smoke hazard ratings maximum 25 for 

Flame Spread and 50 for Smoke Developed.  Adhesives to be waterproof. 
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   B. Round Air Conditioning Supply and Return Ducts and Concealed Evaporative Cooler Ducts:  Rigid or 
Flexible fibrous glass insulation, 1 1/2 inch thick "K" value at 75 degrees F maximum 0.26 
btu/hr./sq.ft./Deg. F/hr. with factory applied reinforced aluminum foil vapor barrier for temperatures 
for +40 Deg. F to +250 Deg. F services. 

 

PART 3   EXECUTION 
 
3.01 PREPARATION 
 
   A. Do not install covering before ductwork has been tested and approved. 
 
   B. Ensure surface is clean and dry prior to installation.  Ensure insulation is dry before and during 

application.  
 
3.02 INSTALLATION 
 
   A. Ensure installation is continuous through inside walls.  Pack around ducts with fireproof 

self-supporting insulation material, properly sealed. 
 
   B. Finish insulation neatly at hangers, supports and other protrusions. 
 
   C. Locate insulation or cover seams in least visible locations. 
 
   D. Concealed Ducts:  Adhere flexible insulation to ductwork with adhesive applied in 6 inch wide strips 

on 16 inch centers.  Provide 16 gage annealed tie wire tied, spiral wound or half hitched at 16 inch 
centers for securing duct insulation until adhesive sets.  Butt insulation and seal joints and breaks [in 
ducts conveying air at less than room temperature] with 2 inch of foil adhered over joint. 

 
   E. Repair separation of joints or cracking of insulation due to thermal movement or poor workmanship. 
 

END OF SECTION 
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SECTION 23 3300 

AIR DUCT ACCESSORIES 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Access Doors 
 
   B. Balancing Dampers 
 
   C. Backdraft Dampers 
 
   D. Flexible Connections 
 
   E. Turning Vanes 
 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 

B. Section 230593 – Testing, Adjusting & Balancing For HVAC 
 

C. Section 230700 – HVAC Insulation 
 

D. Section 233113 – Ductwork 
 

E. Section 232114 – Duct Lining 
 

F. Section 233423 – HVAC Power Ventilators 
 

G. Section 233713 – Diffusers, Registers & Grilles 
 
1.3 QUALITY ASSURANCE 
 
   A. Access doors shall be UL labeled. 
 
   B. Accessories shall meet the requirements of NFPA 90A, Air Conditioning and Ventilating Systems as 

applicable. 
 
   C. Fabricate in accordance with ASHRAE handbooks and SMACNA duct manuals. 
 
1.4 SUBMITTALS 
 
   A. Submit product data in accordance with Section 230500. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products manufactured by Air Balance, Greenheck, DuroDyne, Penn, Krueger, Safe Air, Dowco or 

Ruskin meeting these specifications are acceptable. 
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2.2 ACCESS DOORS 
 
   A. Fabricate rigid and close-fitting doors of galvanized steel with sealing gaskets and quick fastening 

locking devices.  For internally lined or insulated ductwork, install minimum one inch thick insulation 
with sheet metal cover. 

 
   B. Provide two hinges and two sash locks for sizes up to 18 inch square, two hinges and two 

compression latches with outside and inside handles for sizes up to 24 inch x 48 inch.  Provide an 
additional hinge for larger sizes. 

 
2.3 DAMPERS 
 
   A. Fabricate balancing dampers of galvanized steel, minimum 16 gauge and provide with locking 

quadrants. 
 
   B. Fabricate splitter dampers of double thickness sheet metal, properly stiffened to avoid vibration.  

Size on basis of straight air volume proportioning. 
 
   C. Fabricate multi-blade damper of opposed blade pattern with maximum size 16 sq. ft. Assemble 

center and edge crimped blade in prime coated or galvanized channel frame with suitable hardware 
and locking quadrant. 

 
   D. Fabricate multi-blade, counter balanced backdraft dampers with blades a maximum 8 inch width 

having felt or flexible vinyl sealing edges, linked together in rattle-free manner and width adjustment 
device to permit setting for varying differential static pressure. 

 
2.4 FLEXIBLE CONNECTION 
 
   A. Fabricate of neoprene coated flameproof fabric approximately 4 inch wide tightly crimped into metal 

edging strip and attach to ducting and equipment by screws or bolts at 6 inch intervals. 
 
2.5 TURNING VANES 
 
   A. Fabricate turning vanes and rails of 24 gauge galvanized steel and assemble rattle free. 
 
   B. Turning vanes shall be single thickness prefabricated or assembled per manufacturer's instructions 

for optimum shape. 
 
   C. Secure to duct with sheet metal screws, rivets or weld.  Final assembly shall be rattle free. 
 
2.6 APPLICATION 
 
   A. Provide access doors for inspection and cleaning at filters, fans, terminal units, fire/smoke dampers, 

and as indicated on the drawings.  Review locations prior to fabrication. 
 
   B. Provide balancing dampers at points on supply, return, and exhaust systems where branches are 

taken from larger ducts as required for air balancing and where indicated on the drawings. 
 
   C. Provide flexible connections immediately adjacent to equipment, in ducts associated with fans, 

equipment subject to forced vibration and as shown on the drawings. 
 

PART 3   EXECUTION 
 
3.1 INSTALLATION 
 
   A. Install items in accordance with manufacturer's printed instructions and SMACNA Standards. 
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   B. For connections to fans, install 1/2 inch thick neoprene pad over fabric and hold in place with 

additional metal strips. 
 

END OF SECTION 
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SECTION 23 3423 

HVAC POWER VENTILATORS 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Curb Mounted Roof Exhaust Fans 
 
   B. Ceiling and Cabinet Exhaust Fans 
 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 
B. Section 230593 – Testing, Adjusting & Balancing For HVAC 

 
C. Section 230900 – Instrumentation & Control For HVAC 

 
D. Section 233113 – Ductwork  

 
E. Section 233300 – Air Duct Accessories 

 
F. Division 26 – Electrical Requirements 

 
1.3 QUALITY ASSURANCE 
 
   A. AMCA rated for both sound and air flow performance 
 
   B. AMCA rating seals  
 
   C. Fans for Kitchen Grease Exhaust system shall be UL listed (UL-762) for grease removal. 
 
1.4 SUBMITTALS 
 
   A. Submit product data including dimensional data, material specifications, capacity data, sound data 

and installation procedures in accordance with Section 230500. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products manufactured by Greenheck, Cook, Penn, Jenn Fan or ACME meeting these 

specifications are acceptable. 
 
2.2 CURB MOUNTED ROOF EXHAUST FAN 
 
   A. Provide direct driven or belt driven centrifugal roof exhausters as scheduled.  Performance shall 

meet or exceed that scheduled. 
 
   B. Ventilator housing shall be of heavy gauge spun aluminum construction or formed galvanized steel 

and shall be weatherproof, incorporating an integral weather shield. 
 
   C. Ventilators shall be furnished with birdscreen. 
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   D. Fan wheels shall be backward inclined, non overloading centrifugal type, statically and dynamically 
balanced.  RPM and motor horsepower shall be as specified and shall not exceed the maximum 
listing in the manufacturer's catalog for the unit specified. 

 
   E. Housing shall be provided with wiring channel and is to be of the direct discharge design. 
 
   F. Motor and fan assembly shall be on vibration isolating mounts.   
 
   G. Motors shall be permanently lubricated, sealed ball bearing type self-cooled with clean, cool, outside 

air and shall be located in a compartment separate from the exhaust air stream so that no lint, heat, 
grease, fumes, or dust in the exhaust air can come in contact with the motor. 

 
2.3 CEILING AND CABINET EXHAUST FANS 
 
   A. Provide direct driven centrifugal fan.  Performance shall meet or exceed that scheduled. 
 
   B. Fan wheels shall be forward curved type statically and dynamically balanced for vibration free 

operation.  Motor shall have built in thermal overload protection and shall be mounted on vibration 
isolators.  Fan scroll shall be galvanized steel of lock seam construction. 

 
   C. Housing shall be lined with acoustical fiberglass insulation.  Construction shall be of corrosion 

resistant galvanized steel.  Exhaust grille when required shall be aluminum with white baked enamel 
finish. 

 
2.4 KITCHEN GREASE EXHAUST FAN 
 
   A. Exhauster shall be up-blast type specifically designed for grease exhaust applications. 
 

PART 3   EXECUTION 
 
3.1 INSTALLATION 
 
   A. Install roof exhauster on roof curb either shop fabricated or provided by fan manufacturer.  Carefully 

coordinate exact curb dimensions. 
 
   B. Install cabinet exhaust fans with vibration isolation as indicated on drawings. 
 
   C. Connect to ductwork as specified in Section 233113. 
 
   D. Balance in accordance with Section 230593. 
 

END OF SECTION 
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SECTION 23 3713 

DIFFUSERS, REGISTERS & GRILLES 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Supply, Return, Transfer and Exhaust Air Devices and Accessories. 
 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 
B. Section 230593 – Testing, Adjusting & Balancing For HVAC 

 
C. Section 233113 – Ductwork 

 
D. Section 233300 – Air Duct Accessories 

 
1.3 QUALITY ASSURANCE 
 
   A. Make air flow tests and sound level measurement in accordance with applicable ADC equipment test 

codes and ASHRAE standards. 
 
   B. Manufacturer shall certify cataloged  performance and ensure correct application of air outlet types. 
 
1.4 SUBMITTALS 
 
   A. Submit in accordance with Section 230500. 
 
   B. Submit product data and shop drawings covering each item together with schedule of outlets, listing 

cfm, neck velocity, NC level and Ak factor and air flow measurement procedures. 
 
1.5 JOB CONDITIONS 
 
   A. Review requirements (including architectural drawings) of outlets as to size, finish, and type of 

mounting prior to submitting shop drawings and schedules of outlets. 
 
   B. Check location of outlets and make necessary adjustments in position to conform with architectural 

features, symmetry, and lighting arrangement. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products manufactured by Krueger,  Tuttle & Baily, Titus, J&J, Price or Nailor, meeting these 

specifications are acceptable. 
 
2.2 GENERAL REQUIREMENTS 
 
   A. Provide air devices equal in all respects to those scheduled on the drawings. 
 
   B. Rate units in accordance with ADC standards. 
 
   C. Base air outlet application on space noise level of NC 35 maximum in all areas unless indicated 

otherwise on drawings. 
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   D. Provide supply outlets with sponge rubber seal around edge. 
 
   E. All devices shall be factory finished. 
 
   F. When required provide air devices  factory installed in metal panels painted to match air device 

finish.  Panel shall be suitable for insertion into lay-in-tile ceilings. 
 

PART 3   EXECUTION 
 
3.1 INSTALLATION 
 
   A. Install items in accordance with manufacturer's printed instructions. 
 
   B. Paint ductwork visible behind air outlets matt black. 
 
   C. Seal square to round adaptors or lined plenum boxes air tight to diffusers or grilles. 
 
   D. When required cut metal panels for insertion in ceiling at grid location where tiles may be less than 

nominal size.  Center diffuser or grille within modified panel. 
 

END OF SECTION 
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SECTION 23 6313 

AIR COOLED CONDENSING UNITS 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Air-Cooled Condensing Units 
 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 
B. Section 230593 – Testing, Adjusting & Balancing For HVAC 

 
C. Section 238219 – Fan Coil Units 

 
D. Division 26 – Electrical Requirements 

 
1.3 REFERENCE STANDARDS 
 
   A. Unit shall be U.L. Listed. 
 
   B. Unit shall be certified in accordance with ARI Standard 240 and 270. 
 
1.4 SUBMITTALS 
 
   A. Submit product data in accordance with Section 230500. 
 
1.5 WARRANTY 
 
   A. Provide 5 year unconditional parts warranty on compressor. 
 

PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products manufactured by Trane, Carrier, Lennox, Rheem, Daikin, or York are acceptable provided 

they meet or exceed these specifications. 
 
   B. Condensing unit and matching fan coil unit shall be products of the same manufacturer. 
 
2.2 PERFORMANCE 
 
   A. Condensing unit performance, when matched with associated fan coil unit, shall meet or exceed 

performance scheduled on the drawings. 
 
   B. Verify with manufacturer that refrigerant piping sizes connecting fan coil unit to condensing unit are 

adequate to insure performance scheduled on the drawings. 
 
2.3 GENERAL 
 
   A. Unit shall be factory assembled and tested, suitable for connection to a remote DX fan coil unit. Unit 

shall contain hermetic reciprocating compressor(s), plate fin condenser coil, fan, motors and 
controls. 
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2.4 DESIGN AND CONSTRUCTION 
 
   A. Casing shall be constructed of minimum 18 gauge galvanized steel. Exterior surfaces shall be 

finished with weather-resistant baked enamel finish. Casing shall have removable panels to allow for 
easy service of all major components. 

 
   B. Compressor shall be direct drive hermetic reciprocated type with centrifugal oil pump provided for 

lubrication of moving parts. Provide crankcase heater, internal spring isolation and sound muffling 
device. 

 
   C. Condenser coil shall be 3/8" copper tubes mechanically bonded to aluminum plate fins. Coil shall be 

factory pressure and leak tested. Condenser fan(s) shall be direct drive propeller type, statically and 
dynamically balanced. Fan motor shall be permanently lubricated totally enclosed type. 

 
   D. Provide all necessary refrigeration system components including but not limited to expansion valve, 

filter drier and service valves and gauge ports. 
 
   E. Safety and operating controls shall include but not be limited to compressor and fan motor 

overloads, high and low pressure cut-off devices, defrost control, low ambient operation (allows 
operation to 30 degrees), anti-recycling control and all necessary fusing. Provide 24 - volt control 
system including control power transformer, fuses, relays and all other required devices.  

 

PART 3   EXECUTION 
 
3.1 INSTALLATION 
 
   A. Install unit as per manufacturer's instructions. 
 
   B. Insure that exact location of condensing unit has adequate clearance for air flow and servicing as per 

manufacturer's specifications. 
 

END OF SECTION 
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SECTION 23 7100 

EVAPORATIVE COOLING UNITS 

 

PART 1   GENERAL 
 
1.1 WORK INCLUDES 
 
   A. Evaporative Cooling Units 
 
1.2  RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 
B. Section 230519 – Mechanical Piping Specialties 

 
C. Section 230593 – Testing, Adjusting & Balancing For HVAC 

 
D. Section 233113 – Ductwork 

 
E. Section 233300 – Air Duct Accessories 

 
F. Section 233723 - Weatherhoods 

 
G. Division 26 – Electrical Requirements 

 
1.3 QUALITY ASSURANCE 
 
   A. Unit shall be tested, rated and certified to meet AMCA Standard 210. 
 
   B. Motor and pump shall be UL listed. 
 
1.4 SUBMITTAL 
 
   A. Submit Manufacturer's performance data as required by Section 230500. 
 
PART 2   PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Products manufactured by Arvin, Air Fan, Trane, Aztec, Sun Manufacturing, or approved equal 

meeting these specifications are acceptable. 
 
2.2 PERFORMANCE 
 
   A. Cooler performance shall meet or exceed that scheduled on the drawings. 
 
2.3 CONSTRUCTION 
 
   A. Unit casing shall be constructed of heavy gauge galvanized steel.  Provide polybond epoxy coating 

for corrosion protection. 
 
   B. Intake Louvers shall be galvanized steel.  Provide polybond epoxy coating for corrosion protection.  

Louvers shall house cooling media.                                                    
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 C. Cooling media shall be minimum 8" thick corrugated cellulose material, impregnated with insoluble 
anti-rot salts and rigidifying saturants. Minimum adiabatic efficiency at 600 fpm velocity shall be 76% 
with no entrainment of pad water into fan section. 

 
2.4 FAN AND PUMP 
 
   A. Fan shall be heavy duty moisture resistant forward curved centrifugal type, statically and dynamically 

balanced. 
 
   B. Pump shall be encased in corrosion-resistant, flame retardant plastic. 
 
PART 3   EXECUTION 
 
3.1 INSTALLATION 
 
   A. Install evaporative cooler in accordance with manufacturer's instructions and as indicated on the 

drawings. 
 
   B. Provide bleed line from cooler to drain. 
 
   C. Install line voltage controls as per Division 16 requirements. 
 

END OF SECTION 
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SECTION 23 8219 

FAN COIL UNITS 

 

PART 1    GENERAL 
 
1.1 WORK INCLUDED 
 
   A. Direct Expansion Fan Coil Units 
 
1.2 RELATED WORK 
 

A. Section 230500 – Common Work Results for HVAC 
 
B. Section 230519 – Mechanical Piping Specialties 

 
C. Section 230529 – Hangers & Supports for HVAC 

 
D. Section 230593 – Testing, Adjusting & Balancing For HVAC 

 
E. Section 230900 – Instrumentation & Control For HVAC 

 
F. Section 233113 – Ductwork 

 
G. Section 233300 – Air Duct Accessories 

 
H. Division 26 – Electrical Requirements 

 
1.3 QUALITY ASSURANCE 
 
   A. Provide fans bearing AMCA certified rating seal.   
 
1.4 SUBMITTALS 
 
   A. Submit shop drawings and product data in accordance with Section 15010. 
 
   B. Submit fan curve or table showing fan performance with system operating point plotted on curves. 
 
   C. Submit dimensioned data. 
 
   D. Submit manufacturer's installation instructions and maintenance and operating procedures. 
 
1.5 REFERENCED STANDARDS 
 
   A. UL listed. 
 
   B. ARI Standard 210 & 240. 
 

PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 
   A. Units manufactured by Trane, Carrier, Lennox, York or approved equal meeting these specifications 

are acceptable. 
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2.2 PERFORMANCE 
 
   A. Unit shall meet or exceed the performance schedule on the drawings. 
 
2.3 CONSTRUCTION 
 
   A. Unit casing shall be galvanized steel with baked enamel finish.  Provide insulation layer within unit.  
 
   B. Fan shall be forward curved, centrifugal type statically and dynamically balanced.  Provide belt drive 

as indicated on drawings.  Fan and motor bearings shall be permanently lubricated type.  Provide 
motor with thermal overload protection. 

  
   C. Evaporator coil shall be constructed of copper tubes mechanically bonded to aluminum fins, factory 

pressure and leak tested at 375 psig.  Provide factory installed thermal expansion valve.  
Condensate drain pan shall be constructed of PVC plastic or continuously welded galvanized steel.  

 
   D. All necessary controls and safety devices shall be factory installed and wired.  
 
   E. Air filter has to be one inch disposable, medium efficiency, pleated type. 
 
   F. Controls shall include room temperature and humidity sensor and software/hardware to provide 

accurate room control to within 2F and 5% RH. 
 

PART 3   EXECUTION 
 
3.1 INSTALLATION 
 
   A. Install unit as per manufacturer's instructions.  
 
   B. Provide and install all interconnecting wiring, piping, etc. between fan coil unit and matching 

condensing unit. 
 
   C. Install new disposable filters before system start-up. 
 
 

END OF SECTION 



Tortuga Ranch Skills Center SPS+ Architects, LLP
Pascua Yaqui Tribe Project No. 22050

GENERAL ELECTRICAL PROVISIONS 260500 - 1

SECTION 260500 - GENERAL ELECTRICAL PROVISIONS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Basic requirements of a common or administrative nature that pertains to all electrical work.

1.2 RELATED SECTIONS

A. The requirements set out in the contract documents, contract forms, general conditions, 
supplementary general conditions and general requirements apply to all work specified herein.

1.3 WORK INCLUDED

A. The Contractor shall furnish all materials, labor, transportation, tools, permits, fees and 
incidentals necessary for the installation of a complete electrical system.  It is the intent of the 
contract documents to provide an installation complete in every respect. In the event that 
additional details or special construction are required for work indicated or specified, it shall be 
the responsibility of the Contractor to provide all materials and equipment which are usually 
furnished with such systems in order to complete the installation, whether mentioned in the 
contract documents or not.

1.4 CODES AND STANDARDS

A. All work shall be in compliance with all applicable portions of the latest edition of the National 
Electrical Code (NEC), the National Electrical Safety Code (NESC), all city and county codes 
and ordinances, and other codes which may or may not be specifically referenced in these 
contract documents.  None of the terms or provisions of these contract documents shall be 
construed as waiving any of the rules, regulations or requirements of these authorities.

B. In any instance where these contract documents call for construction materials of a better quality 
or larger size than required by the codes, the provisions of the contract documents shall take 
precedence. The codes shall govern in case violations are indicated in the construction 
documents.

1.5 DRAWINGS

A. The drawings are intended to show the general arrangement and the extent of the work.  The 
exact location and arrangement of all parts shall be determined as the work progresses to 
conform in the best possible manner with the surroundings and as directed by the Owner's 
Representative.

B. If any departures from the drawings are deemed necessary by the Contractor, details of such 
departures and the reasons therefor shall be submitted to the Owner's Representative for review.  
No departures shall be made without prior written acceptance of the Owner's Representative.
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1.6 SUBMITTALS

A. The Contractor shall furnish manufacturer's literature and drawings in electronic format 
describing all proposed equipment and materials indicated in the specifications. The front sheet 
or brochure shall have job name, architect, engineer, contractor and suppliers identified.

B. All sheets of the submittal shall have the job name indicated on them, and shall be assembled in 
an indexed brochure.  The descriptive materials shall be arranged in the brochure in the same 
order as found in the specifications.  Each brochure shall be submitted in electronic format.  An 
index sheet showing the location in the brochure of all equipment and material submitted shall be 
placed at the beginning of the brochure.  The index sheet shall be made to conform to the 
following example.

- INDEX -

Item Specifications Specifications
No. Paragraph No. Page No. Description

C. Submittals shall include detailed specifications and construction data. Manufacturer's regular 
catalog sheets will not be acceptable unless they indicate completely all of the specification 
requirements.  Where submittal sheets cover several sizes or types of equipment, they shall 
clearly indicate the type or size to be used on the project and the use intended.  Products 
submitted as substitutions shall be identified in the index as a substitution.

D. Approval of the submittals, or any part of the contents therein, shall not eliminate the 
responsibility for compliance with the drawings and specifications, nor shall it eliminate the 
requirements or the responsibility for freedom from errors of any sort in the data submitted.

1.7 RECORD DRAWINGS

A. The Contractor shall maintain a set of electrical drawings at the job site neatly marked with all 
changes from the original contract drawings.  This set of drawings shall not be used for 
construction purposes and shall be available to the Owner's Representative at all times.  
Drawings shall be kept up to date as the job progresses and shall be delivered to the Owner's 
Representative at the completion of the contract.

B. A fresh, clean set of drawings on which variations to the original construction documents are 
legibly recorded and designated "as-built" shall be furnished to the Owner's Representative upon 
completion and acceptance of work and before final payment is made.

1.8 OPERATION AND MAINTENANCE MANUALS

A. The Contractor shall furnish 1 electronic copy & 1 hard copy of the operation and maintenance 
manuals to the Owner's Representative.  These manuals shall include all items designated in 
the specifications, shall be assembled in an indexed three-ring binder as described in the 
paragraph titled "SUBMITTALS" and shall include all warranties.  Separate equipment brochures 
will not be acceptable.  A pictorial parts list, operation and maintenance instructions, system 
descriptions, schematic wiring diagrams and equipment cut sheets shall be included for each 
item with source information.  NOTE:  These manuals shall be delivered to the Owner's 
Representative prior to final acceptance of the installation by the Owner.

B. Final acceptance of the installation shall not occur until the Owner's personnel have been trained 
in the maintenance and operation of all equipment for a minimum of 40 hours.
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1.9 SITE EXAMINATION

A. The Contractor shall be responsible for the coordination and proper relation of his work to the 
building structure and to the work of all trades.  The Contractor shall visit the premises and 
thoroughly familiarize himself with all details of the work and working conditions, and verify all 
dimensions in the field.  The Contractor shall advise the Owner's Representative of any 
discrepancy at least seven days prior to bidding.  The submission of bids shall be deemed 
evidence of the Contractor's site visit, the coordination of all existing conditions and the inclusion 
of all considerations for existing conditions.

1.10 UTILITIES

A. The contract documents reflect the general location, voltage, capacity, size and manner of 
routing for all utilities known to be required on this project.  It shall be the responsibility of the 
Contractor to visit the site and to meet with the local utility companies in order to coordinate and 
confirm the exact requirements for all electrical utilities, including, but not limited to, all facilities 
required to provide complete and operative electrical power and telephone services.  The bid 
submitted by the Contractor shall include costs for all such coordinative work as well as any and 
all utility company charges and/or fees.

1.11 TEMPORARY POWER

A. The Electrical Contractor shall provide the necessary wiring, connections, service switches, 
poles, wiring protective devices, lighting fixtures, lamps, outlet devices, disconnect switches, 
etc., as required for temporary lighting.  In addition, a similar system shall be provided for the 
distribution of single- and three-phase power of voltage levels and adequate ampacity as 
required to facilitate the construction of the project.  These services shall be installed in 
accordance with requirements of the NEC and OSHA.

A. The Electrical Contractor shall coordinate with the local utility company, the General Contractor 
and other trades involved to determine requirements for temporary power on this project.  No 
additional charges shall be made to the Owner for wiring, connections, pole, fixtures or devices 
required to facilitate construction.

1.12 STORAGE AT SITE

A. Store major electrical equipment (switchboards, panelboards, lighting fixtures, dry type 
transformers, VFDs, etc.) sealed in original factory wrapping in a clean, dry and conditioned 
environment protected from the weather.  Storage outdoors is not acceptable.

1.13 GUARANTEE

A. The Contractor shall guarantee all labor and materials furnished by him in accordance with state 
law or the general conditions of the contract, but in no case for a period of less than two years.  
Certain work and materials shall be guaranteed for a longer period when so specified.  
Guarantee period shall extend form the time of final acceptance of the installation.  The 
Guarantee shall cover the repair or replacement, without additional cost to the Owner, of any 
defective material or faulty workmanship.  All necessary service to each item and other work 
requiring specialized training shall be furnished by the Contractor, at no cost to the Owner, for a 
period of two years, concurrent with the warranty period specified above. The above items 
pertaining to routine servicing of the equipment and motors, replacing fuses or replacing lamps 
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are the responsibility of the Owner unless a service agreement is made between the Contractor 
and the Owner.

PART 2 - PRODUCTS

2.1 EQUIPMENT AND MATERIALS

A. All materials shall be new and of quality grade.  All materials of a type for which the 
Underwriters' Laboratories, Inc. (UL) has established a standard shall be listed by UL and shall 
bear the UL label.

2.2 SUBSTITUTIONS

A. References in the specifications or on the drawings to any article, device, product, material, 
fixture, form or type of construction by naming more than one acceptable manufacturer shall be 
interpreted as establishing a standard of quality and shall not be construed as limiting 
competition; however, the Contractor, in such cases, shall obtain written prior approval for 
substitution of unnamed manufacturers.  Requests for substitution must be received in writing, in 
accordance with the contract documents, at least 10 working days before bid date.  The request 
shall include a detailed listing of all products and/or devices for which acceptance is being 
requested.  Engineering specification sheets and/or construction details shall be included for 
comparative purposes.  If the product is acceptable to the satisfaction of the Owner's 
Representative and the Engineer, an addendum item will be issued stating acceptability.

PART 3 - EXECUTION

3.1 WORKMANSHIP AND COMPLETION OF INSTALLATION

A. All work shall be performed by competent mechanics, skilled in their trade, and shall be 
executed in a thorough and substantial manner.

B. The Contractor shall be held responsible for transportation of his materials to and on the job, and 
for their storage and protection until the final acceptance of the job.

C. The Contractor shall be held responsible for timely placing of all conduit and outlet boxes, cabinets 
and other wiring devices in the walls, ceilings, slabs, beams, etc., as construction progresses.

D. Contractor shall furnish all necessary scaffolding, tackle, tools and appurtenances of all kinds, and 
all labor required for the safe and expeditious execution of his contract.

E. All equipment shall be installed in a manner to permit access to parts requiring service.  All 
electrical equipment shall be installed in such a manner as to allow removal for service without 
disassembly of other equipment, and shall have working clearances as required by NEC.  Any 
large piece of apparatus which is to be installed in any space in the building, and which is too large 
to fit through finished openings, shall be placed before enclosing structure is completed.  Following 
placement, such apparatus shall be completely protected from damage.

F. The Contractor shall, at all times, keep the premises free from accumulations of waste material 
and packaging debris.  This debris shall be removed daily from the construction site.
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3.2 CUTTING AND PATCHING

A. Where it becomes necessary to drill or cut through any floors, walls or ceilings to permit the 
installation of any work under this contract, such cutting shall be done under the supervision of 
the Owner's Representative by the Contractor.  After the necessary work has been completed, 
the damage shall be repaired by the Contractor.

B. No joists, beams, girders or columns shall be cut by the Contractor without first obtaining written 
permission from the Owner's Representative.

C. All drilling for expansion bolts, hangers and other supports shall be done by the Contractor, 
subject to the approval of the Owner's Representative.  Labor and materials required to replace or 
rebuild parts cut or injured shall be furnished at the Contractor's expense, subject to the 
satisfaction of the Owner's Representative.

D. All openings made in fire-rated walls, floors and ceilings shall be patched by the electrical 
contractor in a manner maintaining the original fire rating.

3.3 COORDINATION

A. The Contractor shall coordinate the work of the different trades so that interferences between 
piping, equipment, structural and architectural work shall be avoided.

B. The Contractor is responsible for ensuring that all conduit sleeves are timely installed and are 
sealed, flashed or caulked to the satisfaction of the Owner's Representative.

3.4 HVAC EQUIPMENT WIRING AND CONTROL

A. In general, the Mechanical Contractor shall provide the low-voltage (less than 120 volts) control 
wiring from the heating, ventilation and air conditioning equipment (HVAC) to the mechanical 
furnished device (T-STAT, temperature control system, etc.).  The electrical drawings will 
indicate only branch circuit power supplies to serve the HVAC equipment.

3.5 IDENTIFICATION AND LABELING

A. The Contractor shall provide and install a presentation grade one-line diagram of the electrical 
system in a framed plexiglass enclosure near the service entrance switchgear at a location as 
directed by the Owner's Representative.

B. All equipment shall have the manufacturer's nameplate permanently affixed in an obvious 
location.

C. Branch circuit panelboards shall contain a typed index card identifying all circuits.

D. Major pieces of equipment shall be labeled, as required by the NEC and directed by Owner's 
Representative, with engraved nameplates constructed of laminated phenolic.  Letters shall be 
condensed gothic, 1/4 inch high.  Nameplates shall be at least 1/16 inch thick, 3 ply, white 
surfaces, black core.  Labels shall include equipment name, voltage and phases.

Example: Panel L1
277/480V, 3



Tortuga Ranch Skills Center SPS+ Architects, LLP
Pascua Yaqui Tribe Project No. 22050

GENERAL ELECTRICAL PROVISIONS 260500 - 6

E. All junction boxes and pull boxes shall be labeled with a permanent felt tip marker, 1/4 inch 
wide, indicating the circuits contained within.

Example: L1 7, 9, 11

F. All device plates shall be labeled on the back of the plate, with a permanent felt tip marker, 
indicating the circuits contained within the device box.  

G. Disconnect switches and/or starters for HVAC equipment shall not be supported by or mounted 
to the equipment. Provide unistrut brackets or sheet metal disconnect stands up from roof 
structure to support disconnects. 

3.6 MISCELLANEOUS

A. Each piece of floor-mounted equipment, such as switchboards, transformers, etc., shall be set 
on a concrete base.  Bases shall not be less than 4 inches high and shall be pinned to the floor.

B. The Contractor shall furnish and install vibration isolation means for all equipment and materials 
furnished under this contract which may transmit perceptible noise or vibration, structure borne or 
air borne, to occupied areas.

C. All transformers and other equipment indicated shall be mounted on 1-inch-thick cork rib pads 
and/or rubber or steel spring isolator units properly sized, spaced and loaded, as specified herein, 
which in turn shall rest on a 4-inch minimum concrete base.

D. Electrical conduit shall be isolated from all dry type transformers and rotating or reciprocating 
machinery with a minimum of 12 inches of liquidtight flexible metal conduit.

END OF SECTION 260500
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
3. Conductor and cable identification.

1.3 DEFINITIONS

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:
1. Cerro Wire LLC.
2. Encore Wire Corporation.
3. General Cable Technologies Corporation.
4. General Cable; General Cable Corporation.
5. Senator Wire & Cable Company.
6. Service Wire Co.
7. Southwire Company.

B. Copper Conductors only: Comply with NEMA WC 70/ICEA S-95-658.
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C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THW-2, 
Type THHN/THWN-2, Type XHHW-2, Type UF, Type USE and Type SO.

D. Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for armored cable, Type AC, 
metal-clad cable, Type MC, mineral-insulated, metal-sheathed cable, Type MI nonmetallic-
sheathed cable, Type NM, Type SO and Type USE with ground wire.

2.2 CONNECTORS AND SPLICES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

1. 3M.
2. Gardner Bender.
3. Hubbell Power Systems, Inc.
4. Ideal Industries, Inc.
5. ILSCO.
6. NSi Industries LLC.
7. O-Z/Gedney; a brand of Emerson Industrial Automation.

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated.

2.3 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Minimum circuit conductor size shall be No. 12 copper. 

B. Feeders: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger.

C. Branch Circuits: Solid or Stranded copper for No. 12 AWG and smaller; stranded for No. 10 
AWG and larger. 

D. Vibrating and rotating equipment controls: copper, stranded for No. 10 and smaller. 
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS

A. All conductors located in dry locations shall be type THHN/THWN unless specifically designated 
otherwise. All conductors located outdoor or wet locations shall be type XHHW-2. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables.

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values.

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will 
not damage cables or raceway. 

D. The maximum number of circuits in a new device/junction box is 2. Remodel may add up to 4.

3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material and that 
possess equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. The use of wire nuts or wing nuts on motors is prohibited. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

D. Wire nuts and wing nuts are not allowed for motor connections.

3.5 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor.

3.6 FIELD QUALITY CONTROL

A. Field Service: Test and inspect components, assemblies, and equipment installations, including 
connections.
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B. Perform the following tests and inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification. Certify compliance with test parameters.

C. Test and Inspection Reports: Prepare a written report to record the following:

1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements.

D. Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519



Tortuga Ranch Skills Center SPS+ Architects, LLP
Pascua Yaqui Tribe Project No. 22050

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 1

SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions apply to this Section.

1.2 SUMMARY

A. Section includes grounding and bonding systems and equipment.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

1.4 INFORMATIONAL SUBMITTALS

A. As-Built Data: Plans showing dimensioned as-built locations of grounding features specified in 
"Field Quality Control" Article, including the following:

1. Ground rods.
2. Grounding arrangements and connections for separately derived systems.

B. Qualification Data: For testing agency and testing agency's field supervisor.

C. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 
maintenance manuals.

a. Instructions for periodic testing and inspection of grounding features grounding 
connections for separately derived systems based on NFPA 70.

1) Tests shall determine if ground-resistance or impedance values remain 
within specified maximums, and instructions shall recommend corrective 
action if values do not.

2) Include recommended testing intervals.

1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications: Member company of NETA or an NRTL.
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1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

C. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

1. ERICO International Corporation.
2. Fushi Copperweld Inc.
3. ILSCO.
4. O-Z/Gedney; a brand of Emerson Industrial Automation.

2.2 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.

2.3 CONDUCTORS

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.
4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter.
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 
mm) 12" in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart. 
Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and 
shall be Lexan or PVC, impulse tested at 5000 V.
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2.4 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected.

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy.

C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions.

D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless exothermic type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar.

2.5 GROUNDING ELECTRODES

A. Ground Rods: Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m).

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger unless otherwise indicated.

B. Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG minimum.

1. Bury at least 24 inches (600 mm) below grade.
2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank when 

indicated as part of duct-bank installation.

C. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors.

3.2 GROUNDING AT THE SERVICE

A. Equipment grounding conductors and grounding electrode conductors shall be connected to the 
ground bus. Install a main bonding jumper between the neutral and ground buses.

3.3 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70:
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1. Feeders and branch circuits.
2. Lighting circuits.
3. Receptacle circuits.
4. Single-phase motor and appliance branch circuits.
5. Three-phase motor and appliance branch circuits.
6. Flexible raceway runs.
7. Armored and metal-clad cable runs.
8. Busway Supply Circuits: Install insulated equipment grounding conductor from grounding 

bus in the switchgear, switchboard, or distribution panel to equipment grounding bar 
terminal on busway.

3.4 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage.

B. Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final grade 
unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating if any.

2. For grounding electrode system, install at least two rods spaced at least six feet from 
each other, and connect to the service grounding electrode conductor.

C. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp.

D. Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from 
building's main service equipment, or grounding bus, to main metal water service 
entrances to building. Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one 
of the lug bolts of the flange. Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or 
sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve.

E. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; using 
electrically conductive coated steel reinforcing bars or rods, at least 20 feet (6.0 m) long. If 
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reinforcing is in multiple pieces, connect together by the usual steel tie wires or exothermic 
welding to create the required length.

3.5 FIELD QUALITY CONTROL

A. Field Service: Inspect, test, and adjust components, assemblies, and equipment installations, 
including connections.

B. Perform tests and inspections.

1. Field Service: Inspect components, assemblies, and equipment installations, including 
connections, and to assist in testing.

C. Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's written 
instructions.

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, and at individual 
ground rods. Make tests at ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

D. Grounding system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

F. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.
4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).
5. Pad-Mounted Equipment: 5 ohms.

G. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Engineer 
of Record promptly and include recommendations to reduce ground resistance.

END OF SECTION 260526
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Metal conduits, tubing, and fittings.
2. Nonmetal conduits, tubing, and fittings.
3. Metal wireways and auxiliary gutters.
4. Nonmetal wireways and auxiliary gutters.
5. Surface raceways.
6. Boxes, enclosures, and cabinets.
7. Handholes and boxes for exterior underground cabling.

1.3 DEFINITIONS

A. ARC: Aluminum rigid conduit.

B. GRC: Galvanized rigid steel conduit.

C. IMC: Intermediate metal conduit. 

D. FMC: Flexible metal conduit. 

E. RNC: Rigid nonmetallic conduit.

1.4 ACTION SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
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1. AFC Cable Systems; a part of Atkore International.
2. Allied Tube & Conduit; a part of Atkore International.
3. Anamet Electrical, Inc.
4. Electri-Flex Company.
5. FSR Inc.
6. O-Z/Gedney; a brand of Emerson Industrial Automation.
7. Patriot Aluminum Products, LLC.
8. Picoma Industries, Inc.
9. Republic Conduit.
10. Robroy Industries.
11. Southwire Company.
12. Thomas & Betts Corporation, A Member of the ABB Group.
13. Western Tube and Conduit Corporation.

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application.

C. GRC: Comply with ANSI C80.1 and UL 6: No running threads, Use one piece coupling, double 
locknut and threaded insulated bushings at all boxes, minimum size of 3/4”.

D. IMC: Comply with ANSI C80.6 and UL 1242: No running threads, use one piece coupling, 
double locknut and threaded insulating bushings at all boxes. Minimum conduit size shall be 
3/4”.

E. EMT: Comply with ANSI C80.3 and UL 797: Use steel compression type couplings and fittings 
with insulated throat. Minimum conduit size shall be 3/4”. 

F. FMC: Shall be of hot-dipped, galvanized, interlocked, spirally wound steel strip and shall comply 
with ANSI/UL 1. Connectors shall be steel and shall be suitable for connection to the associated 
boxes and conduits. Use only for feed to lights or smoke detectors in a t-bar ceiling. Use where 
required for fishing existing stud walls to a single device. Provide sufficient length for loop at 
bottom of flex. (Do not draw tight). Use for dropping conduit down and existing wall with limited 
ceiling height. 

G. LFMC: Flexible steel conduit with PV jacket and complying with UL 360: Use for final connection 
to all vibrating equipment interior and exterior. It shall not be used to penetrate sheet metal 
enclosures. Provide sufficient length for loop at bottom of flex. (Do not draw tight)

H. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 
protect threaded conduit joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. AFC Cable Systems; a part of Atkore International.
2. Anamet Electrical, Inc.
3. Arnco Corporation.
4. CANTEX INC.
5. CertainTeed Corporation.



Tortuga Ranch Skills Center SPS+ Architects, LLP
Pascua Yaqui Tribe Project No. 22050

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 3

6. Condux International, Inc.
7. Electri-Flex Company.
8. Kraloy.
9. Lamson & Sessions.
10. Niedax Inc.
11. RACO; Hubbell.

B. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

C. ENT: Comply with NEMA TC 13 and UL 1653.

D. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.

E. LFNC: Comply with UL 1660.

F. Rigid HDPE: Comply with UL 651A.

G. Continuous HDPE: Comply with UL 651B.

H. Coilable HDPE: Preassembled with conductors or cables, and complying with ASTM D 3485.

I. RTRC: Comply with UL 1684A and NEMA TC 14. 

J. Schedule 40 PVC: Plastic conduit for direct burial shall be rigid, heavy wall, Schedule 40, 
polyvinyl chloride (PVC). All schedule 40 PVC conduit shall meet the requirements of UL. All 
bends and offsets shall be in rigid steel (GRC) elbows. All stub ups shall be GRC. All empty 
PVC will have a tracer wire and pull string installed. 

K. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and 
material.

L. Fittings for LFNC: Comply with UL 514B.

M. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, 
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. B-line, an Eaton business.
2. Hoffman; a brand of Pentair Equipment Protection.
3. MonoSystems, Inc.

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 3R unless otherwise 
indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.
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C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

D. Wireway Covers: Hinged type unless otherwise indicated.

E. Finish: Manufacturer's standard enamel finish.

2.4 SURFACE RACEWAYS

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. 
Manufacturer's standard enamel finish in color selected by Architect.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Hubbell Incorporated; Wiring Device-Kellems.
b. MonoSystems, Inc.
c. Panduit Corp.

2.5 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Adalet.
2. Crouse-Hinds, an Eaton business.
3. EGS/Appleton Electric.
4. Erickson Electrical Equipment Company.
5. FSR Inc.
6. Hoffman; a brand of Pentair Equipment Protection.
7. Hubbell Incorporated.
8. Kraloy.
9. Milbank Manufacturing Co.
10. MonoSystems, Inc.
11. Oldcastle Enclosure Solutions.
12. O-Z/Gedney; a brand of Emerson Industrial Automation.
13. RACO; Hubbell.
14. Robroy Industries.
15. Spring City Electrical Manufacturing Company.
16. Stahlin Non-Metallic Enclosures.
17. Thomas & Betts Corporation, A Member of the ABB Group.

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations.

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
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D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy Type FD, with 
gasketed cover.

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 
galvanized, cast iron with gasketed cover.

H. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box.

I. Gangable boxes are allowed.

2.6 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A. General Requirements for Handholes and Boxes:

1. Boxes and handholes for use in underground systems shall be designed and identified as 
defined in NFPA 70, for intended location and application.

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 
combination of the two.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Armorcast Products Company.
b. Carson Industries LLC.
c. NewBasis.
d. Oldcastle Precast, Inc.
e. Quazite: Hubbell Power Systems, Inc.

2. Standard: Comply with SCTE 77.
3. Configuration: Designed for flush burial with closed bottom unless otherwise indicated.
4. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure and handhole location.
5. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
6. Cover Legend: Molded lettering, "ELECTRIC."
7. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts 

for secure, fixed installation in enclosure wall.
8. Handholes 12 Inches Wide by 24 Inches Long (300 mm Wide by 600 mm Long) and 

Larger: Have inserts for cable racks and pulling-in irons installed before concrete is 
poured.
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2.7 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

A. Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance 
with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.

1. Tests of materials shall be performed by an independent testing agency.
2. Strength tests of complete boxes and covers shall be by either an independent testing 

agency or manufacturer. A qualified registered professional engineer shall certify tests by 
manufacturer.

3. Testing machine pressure gages shall have current calibration certification complying 
with ISO 9000 and ISO 10012 and traceable to NIST standards.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC.
2. Concealed Conduit, Aboveground: EMT.
3. Underground Conduit: RNC, Type EPC-40-PVC.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC.
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Minimum Raceway Size: 3/4-inch (21-mm) trade size.

C. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type 
of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings. Use sealant recommended by fitting manufacturer and apply in 
thickness and number of coats recommended by manufacturer.

3. EMT: Use compression, steel fittings with insulated throat. Comply with NEMA FB 2.10.
4. LFMC: Use steel compression. 
5. FMC: Steel

D. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

F. Install surface raceways only where indicated on Drawings.

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C).
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3.2 INSTALLATION

A. All installation shall be in accordance with NFPA 70.

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues or hot-water pipes. 
Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Arrange stub-ups so curved portions of bends are not visible above finished slab.

E. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm) 
of changes in direction.

F. Support conduit within 12 inches (300 mm)of enclosures to which attached.

G. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure raceways to reinforcement at maximum 10-foot (3-m)intervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings.

3. Arrange raceways to keep a minimum of 1 inch (25 mm) of concrete cover in all 
directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Engineer for 
each specific location.

5. Change from GRC to EMT before rising above floor.

H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 
listed compound to threads of raceway and fittings before making up joints. Follow compound 
manufacturer's written instructions.

I. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly.

J. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to 
protect conductors. All conductors must be stranded. Install raceway sealing fittings at suitable, 
approved, and accessible locations and fill them with listed sealing compound. For concealed 
raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar 
to that of adjacent plates or surfaces. Install raceway sealing fittings at the following points: 
1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces 
2. Where otherwise required by NFPA 70. 

K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size and insulated throat 
metal bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with locknuts. 
Install insulated throat metal grounding bushings on service conduits.

L. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 
locknuts hand tight plus 1/4 turn more.
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M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

N. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use 
roll cutter or a guide to make cut straight and perpendicular to the length.

O. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each 
end of pull wire. Cap underground raceways designated as spare above grade alongside 
raceways in use.

P. Surface Raceways:

1. Install surface raceway with a minimum 2-inch (50-mm) radius control at bend points.
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches (1200 mm) and with no less than two supports per straight raceway 
section. Support surface raceway according to manufacturer's written instructions. Tape 
and glue are not acceptable support methods.

Q. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway 
sealing fittings according to NFPA 70.

R. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces.

2. Where an underground service raceway enters a building or structure.
3. Where otherwise required by NFPA 70.

S. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

T. Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 
25 feet (7.6 m). Install in each run of aboveground RMC and EMT conduit that is located 
where environmental temperature change may exceed 100 deg F (55 deg C) and that 
has straight-run length that exceeds 100 feet (30 m).

2. Install type and quantity of fittings that accommodate temperature change listed for each 
of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) 
temperature change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature 
change.

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F 
(70 deg C) temperature change.
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3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) 
of temperature change for PVC conduits. Install fitting(s) that provide expansion and 
contraction for at least 0.000078 inch per foot of length of straight run per deg F 
(0.0115 mm per meter of length of straight run per deg C) of temperature change for 
metal conduits.

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints.

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement.

U. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches (1830 
mm) of flexible conduit for recessed and semirecessed luminaires, equipment subject to 
vibration, noise transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

V. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually 
indicated, give priority to ADA requirements. Install boxes with height measured to center of box 
unless otherwise indicated.

W. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
raintight connection between box and cover plate or supported equipment and box.

X. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel.

Y. Locate boxes so that cover or plate will not span different building finishes.

Z. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose.

AA. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits.

BB. Set metal floor boxes level and flush with finished floor surface.

CC. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. 

2. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of 
conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process. Firmly hand tamp backfill around conduit to 
provide maximum supporting strength. After placing controlled backfill to within 12 inches 
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(300 mm) of finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction

3. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts 
throughout length of elbow.

4. Underground Warning Tape: Comply with requirements in Section 260553 "Identification 
for Electrical Systems."

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances.

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent 
undisturbed earth.

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of 
other enclosures 1 inch (25 mm) above finished grade.

D. Install handholes with bottom below frost line, Insert depth of frost line below grade at Project 
site below grade.

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as indicated. 
Select arm lengths to be long enough to provide spare space for future cables but short enough 
to preserve adequate working clearances in enclosure.

F. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut 
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to 
be used, and seal around penetrations after fittings are installed. 

G. Provide and use a lockable inner cover to secure conductor from vandalism/theft.

3.5 PROTECTION

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer.

END OF SECTION 260533



Tortuga Ranch Skills Center SPS+ Architects, LLP
Pascua Yaqui Tribe Project No. 22050

IDENTIFICATION FOR ELECTRICAL SYSTEMS                 260553 - 1

SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Identification for raceways.
2. Identification of power and control cables.
3. Identification for conductors.
4. Underground-line warning tape.
5. Warning labels and signs.
6. Instruction signs.
7. Equipment identification labels, including arc-flash warning labels.
8. Miscellaneous identification products.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for electrical identification products.

B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, 
mounting provisions, and graphic features of identification products.

C. Identification Schedule: For each piece of electrical equipment and electrical system 
components to be an index of nomenclature for electrical equipment and system components 
used in identification signs and labels. Use same designations indicated on Drawings.

D. Delegated-Design Submittal: For arc-flash hazard study.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Comply with current edition of NFPA 70.

B. Labels 
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1. Flexible ID tape: Black on clear, ½” for receptacles and switches, 1” for all other 
equipment.  

2. Emergency power: Red letters on clear lables. 

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces.

2.2 COLOR AND LEGEND REQUIREMENTS

A. Raceways and Cables Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system.

B. Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT 
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 MM)."

C. Underground-Line Warning Tape

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Brady Corporation.
b. Ideal Industries, Inc.
c. LEM Products Inc.
d. Marking Services, Inc.
e. Reef Industries, Inc.

2. Tape:

a. Recommended by manufacturer for the method of installation and suitable to 
identify and locate underground electrical and communications utility lines.

b. Printing on tape shall be permanent and shall not be damaged by burial 
operations.

c. Tape material and ink shall be chemically inert and not subject to degradation 
when exposed to acids, alkalis, and other destructive substances commonly found 
in soils.

3. Color and Printing:

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and 
ANSI Z535.5.

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE".
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2.3 SIGNS

A. Laminated Acrylic or Melamine Plastic Signs:

1. Engraved legend.
2. Thickness:

a. For signs up to 20 sq. inches (129 sq. cm), minimum 1/16-inch- (1.6-mm-).
b. For signs larger than 20 sq. inches (129 sq. cm), 1/8 inch (3.2 mm) thick.
c. Engraved legend with black letters on white face.
d. Self-adhesive.
e. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment.

3. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Brady Corporation.
b. Carlton Industries, LP.
c. emedco.

2.4 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint: Comply with requirements in painting Sections for paint materials and application 
requirements. Retain paint system applicable for surface material and location (exterior or 
interior).

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 PREPARATION

A. Self-Adhesive Identification Products: Before applying electrical identification products, clean 
substrates of substances that could impair bond, using materials and methods recommended 
by manufacturer of identification product.

3.2 INSTALLATION

A. Verify and coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent 
designations throughout Project.

B. Install identifying devices before installing acoustical ceilings and similar concealment.

C. Verify identity of each item before installing identification products.
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D. Install identification materials and devices at locations for most convenient viewing without 
interference with operation and maintenance of equipment. Install access doors or panels to 
provide view of identifying devices.

E. Apply identification devices to surfaces that require finish after completing finish work.

F. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate.

G. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape, with 
adhesive appropriate to the location and substrate.

H. Painted Identification: Comply with requirements in painting Sections for surface preparation 
and paint application.

I. Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility.

J. During backfilling of trenches, install continuous underground-line warning tape directly above 
cable or raceway at 6 to 8 inches (150 to 200 mm) below finished grade. Use multiple tapes 
where width of multiple lines installed in a common trench or concrete envelope exceeds 16 
inches (400 mm) overall.

3.3 IDENTIFICATION SCHEDULE

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive vinyl label. Install 
labels at 10-foot (3-m) maximum intervals.

B. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction 
boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.

1. Color-Coding for Phase Identification, 600 V or Less: Use colors listed below for 
ungrounded service feeder and branch-circuit conductors.

a. Color shall be factory applied.
b. Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

c. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a 
minimum distance of 6 inches (150 mm) from terminal points and in boxes where 
splices or taps are made. Apply last two turns of tape with no tension to prevent 
possible unwinding. Locate bands to avoid obscuring factory cable markings.

C. Power-Circuit Conductor Identification, More Than 600 V: For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use nonmetallic preprinted tags colored and marked 
to indicate phase, and a separate tag with the circuit designation.
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D. Install instructional sign, including the color code for grounded and ungrounded conductors 
using adhesive-film-type labels.

E. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.

F. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and 
signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points. Identify by system and circuit designation.

2. Use system of marker-tape designations that is uniform and consistent with system used 
by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and 
operation and maintenance manual.

G. Locations of Underground Lines: Identify with underground-line warning tape for power, lighting, 
communication, and control wiring and optical-fiber cable.

1. Install underground-line warning tape for direct-buried cables and cables in raceways.

H. Arc Flash Warning Labeling: Self-adhesive thermal transfer vinyl labels.

1. Comply with NFPA 70E and ANSI Z535.4.
2. Comply with Section 260574 "Overcurrent Protective Device Arc-Flash Study" 

requirements for arc-flash warning labels.

I. Operating Instruction Signs: Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect. Install instruction signs with 
approved legend where instructions are needed for system or equipment operation.

J. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red 
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 
equipment used for power transfer.

K. Equipment Identification Labels: On each unit of equipment, install unique designation label that 
is consistent with wiring diagrams, schedules, and operation and maintenance manual. Apply 
labels to disconnect switches and protection equipment, central or master units, control panels, 
control stations, terminal cabinets, and racks of each system. Systems include power, lighting, 
control, communication, signal, monitoring, and alarm unless equipment is provided with its own 
identification.

1. Labeling Instructions:

a. Indoor Equipment: Self-adhesive label. Unless otherwise indicated, provide a 
single line of text with 1/2-inch- (13-mm-) high letters on 1-1/2-inch- (38-mm-) high 
label; where two lines of text are required, use labels 2 inches (50 mm) high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label.
c. Elevated Components: Increase sizes of labels and letters to those appropriate for 

viewing from the floor.
d. Unless labels are provided with self-adhesive means of attachment, fasten them 

with appropriate mechanical fasteners that do not change the NEMA or NRTL 
rating of the enclosure.
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2. Equipment To Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by 
panelboard manufacturer. Panelboard identification shall be in the form of a self-
adhesive, engraved, laminated acrylic or melamine label.

b. Enclosures and electrical cabinets.
c. Access doors and panels for concealed electrical items.
d. Transformers: Label that includes tag designation shown on Drawings for the 

transformer, feeder, and panelboards or equipment supplied by the secondary.
e. Emergency system boxes and enclosures.
f. Enclosed switches.
g. Enclosed circuit breakers.
h. Enclosed controllers.
i. Contactors.
j. Remote-controlled switches, dimmer modules, and control devices.
k. Monitoring and control equipment.

3. Identification of Power Source for Maintenance Personnel:
 
a. The following items are to be identified as to what they service

1) Receptacles 
2) Safety Switches
3) Motor Starters Junction Boxes
4) Snap Switches on inside of plate with indelible felt-tip marker.  

b. The following items are to be identified as to what they service
1) Safety Switches
2) Motor Starters
3) Panelboards
4) Switchboards
5) Time Clocks 

c. The following items are to be identified to match the identification indicated on the 
drawings.
1) Panelboards
2) Switchboards

END OF SECTION 260553
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SECTION 260574 - OVERCURRENT PROTECTIVE DEVICE ARC-FLASH STUDY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions apply to this Section.

1.2 SUMMARY

A. Section includes a computer-based, arc-flash study to determine the arc-flash hazard distance 
and the incident energy to which personnel could be exposed during work on or near electrical 
equipment.

1.3 DEFINITIONS

A. One-Line Diagram: A diagram which shows, by means of single lines and graphic symbols, the 
course of an electric circuit or system of circuits and the component devices or parts used 
therein.

B. Protective Device: A device that senses when an abnormal current flow exists and then 
removes the affected portion from the system.

C. SCCR: Short-circuit current rating.

D. Service: The conductors and equipment for delivering electric energy from the serving utility to 
the wiring system of the premises served.

1.4 ACTION SUBMITTALS

A. Product Data: For computer software program to be used for studies.

B. Other Action Submittals: Submit the following submittals after the approval of system protective 
devices submittals. Submittals shall be in digital form.

1. Arc-flash study input data, including completed computer program input data sheets.

2. Arc-flash study report; signed, dated, and sealed by a qualified professional engineer.

a. Submit study report for action prior to receiving final approval of the distribution 
equipment submittals. If formal completion of studies will cause delay in equipment 
manufacturing, obtain approval from Architect for preliminary submittal of sufficient 
study data to ensure that the selection of devices and associated characteristics is 
satisfactory.
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1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Arc-Flash Study Software Developer.

B. Product Certificates: For arc-flash hazard analysis software, certifying compliance with 
IEEE 1584 and NFPA 70E.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance procedures according to requirements in NFPA 70E shall be provided in the 
equipment manuals.

B. Operation and Maintenance Procedures: In addition to items specified in Section 017823 
"Operation and Maintenance Data," provide maintenance procedures for use by Owner's 
personnel that comply with requirements in NFPA 70E.

1.7 QUALITY ASSURANCE

A. Studies shall use computer programs that are distributed nationally and are in wide use. 
Software algorithms shall comply with requirements of standards and guides specified in this 
Section. Manual calculations are unacceptable.

B. Arc-Flash Study Software Developer Qualifications: An entity that owns and markets computer 
software used for studies, having performed successful studies of similar magnitude on 
electrical distribution systems using similar devices.

1. The computer program shall be developed under the charge of a licensed professional 
engineer who holds IEEE Computer Society's Certified Software Development 
Professional certification.

C. Arc-Flash Study Specialist Qualifications: Professional engineer in charge of performing the 
study, analyzing the arc flash, and documenting recommendations, licensed in the state where 
Project is located. All elements of the study shall be performed under the direct supervision and 
control of this professional engineer.

PART 2 - PRODUCTS

2.1 COMPUTER SOFTWARE DEVELOPERS

A. Software Developers:

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following:

a. CGI CYME.
b. EDSA Micro Corporation.
c. ESA Inc.
d. Operation Technology, Inc.
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e. Power Analytics, Corporation.
f. SKM Systems Analysis, Inc.

B. Comply with IEEE 1584 and NFPA 70E.

C. Analytical features of device coordination study computer software program shall have the 
capability to calculate "mandatory," "very desirable," and "desirable" features as listed in 
IEEE 399.

2.2 ARC-FLASH STUDY REPORT CONTENT

A. Executive summary.

B. Study descriptions, purpose, basis and scope.

C. One-line diagram, showing the following:

1. Protective device designations and ampere ratings.
2. Cable size and lengths.
3. Transformer kilovolt ampere (kVA) and voltage ratings.
4. Motor and generator designations and kVA ratings.
5. Switchgear, switchboard, motor-control center and panelboard designations.

D. Study Input Data: As described in "Power System Data" Article.

E. Short-Circuit Study Output: As specified in "Short Circuit Study Output" Paragraph in "Short-
Circuit Study Report Contents" Article in Section 260572 "Overcurrent Protective Device Short-
Circuit Study."

F. Protective Device Coordination Study Report Contents: As specified in "Protective Device 
Coordination Study Report Contents" Article in Section 260573 "Overcurrent Protective Device 
Coordination Study."

G. Arc-Flash Study Output:

1. Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the 
following for each overcurrent device location:

a. Voltage.
b. Calculated symmetrical fault-current magnitude and angle.
c. Fault-point X/R ratio.
d. No AC Decrement (NACD) ratio.
e. Equivalent impedance.
f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a symmetrical 

basis.
g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a total basis.

H. Incident Energy and Flash Protection Boundary Calculations:

1. Arcing fault magnitude.
2. Protective device clearing time.
3. Duration of arc.
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4. Arc-flash boundary.
5. Working distance.
6. Incident energy.
7. Hazard risk category.
8. Recommendations for arc-flash energy reduction.

I. Fault study input data, case descriptions, and fault-current calculations including a definition of 
terms and guide for interpretation of the computer printout.

2.3 ARC-FLASH WARNING LABELS

A. Comply with requirements in Section 260553 "Identification for Electrical Systems." Produce a 
3.5-by-5-inch (76-by-127-mm) thermal transfer label of high-adhesion polyester for each work 
location included in the analysis.

B. The label shall have an orange header with the wording, "WARNING, ARC-FLASH HAZARD," 
and shall include the following information taken directly from the arc-flash hazard analysis:

1. Location designation.
2. Nominal voltage.
3. Flash protection boundary.
4. Hazard risk category.
5. Incident energy.
6. Working distance.
7. Engineering report number, revision number, and issue date.

C. Labels shall be machine printed, with no field-applied markings.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine Project overcurrent protective device submittals. Proceed with arc-flash study only 
after relevant equipment submittals have been assembled. Overcurrent protective devices that 
have not been submitted and approved prior to arc-flash study may not be used in study.

3.2 ARC-FLASH HAZARD ANALYSIS

A. Comply with NFPA 70E and its Annex D for hazard analysis study.

B. Preparatory Studies:

1. Short-Circuit Study Output: As specified in "Short-Circuit Study Output" Paragraph in 
"Short-Circuit Study Report Contents" Article in Section 260572 "Overcurrent Protective 
Device Short-Circuit Study."

2. Protective Device Coordination Study Report Contents: As specified in "Protective Device 
Coordination Study Report Contents" Article in Section 260573 "Overcurrent Protective 
Device Coordination Study."
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C. Calculate maximum and minimum contributions of fault-current size.

1. The minimum calculation shall assume that the utility contribution is at a minimum and 
shall assume no motor load.

2. The maximum calculation shall assume a maximum contribution from the utility and shall 
assume motors to be operating under full-load conditions.

D. Calculate the arc-flash protection boundary and incident energy at locations in the electrical 
distribution system where personnel could perform work on energized parts.

E. Safe working distances shall be specified for calculated fault locations based on the calculated 
arc-flash boundary, considering incident energy of 1.2 cal/sq.cm.

F. Incident energy calculations shall consider the accumulation of energy over time when 
performing arc-flash calculations on buses with multiple sources. Iterative calculations shall take 
into account the changing current contributions, as the sources are interrupted or decremented 
with time. Fault contribution from motors and generators shall be decremented as follows:

1. Fault contribution from induction motors should not be considered beyond three to five 
cycles.

2. Fault contribution from synchronous motors and generators should be decayed to match 
the actual decrement of each as closely as possible (e.g., contributions from permanent 
magnet generators will typically decay from 10 per unit to three per unit after 10 cycles).

G. Arc-flash computation shall include both line and load side of a circuit breaker as follows:

1. When the circuit breaker is in a separate enclosure.
2. When the line terminals of the circuit breaker are separate from the work location.

H. Base arc-flash calculations on actual overcurrent protective device clearing time. Cap maximum 
clearing time at two seconds based on IEEE 1584, Section B.1.2.

3.3 POWER SYSTEM DATA

A. Obtain all data necessary for the conduct of the arc-flash hazard analysis.

1. Verify completeness of data supplied on the one-line diagram on Drawings and under 
"Preparatory Studies" Paragraph in "Arc-Flash Hazard Analysis" Article. Call 
discrepancies to the attention of the Engineer of Record.

2. For new equipment, use characteristics submitted under the provisions of action 
submittals and information submittals for this Project.

3. For existing equipment, whether or not relocated, obtain required electrical distribution 
system data by field investigation and surveys, conducted by qualified technicians and 
engineers.

B. Electrical Survey Data: Gather and tabulate the following input data to support study. Comply 
with recommendations in IEEE 1584 and NFPA 70E as to the amount of detail that is required 
to be acquired in the field. Field data gathering shall be under the direct supervision and control 
of the engineer in charge of performing the study, and shall be by the engineer or its 
representative who holds NETA ETT Level III certification or NICET Electrical Power Testing 
Level III certification.
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1. Product Data for overcurrent protective devices specified in other Sections and involved 
in overcurrent protective device coordination studies. Use equipment designation tags 
that are consistent with electrical distribution system diagrams, overcurrent protective 
device submittals, input and output data, and recommended device settings.

2. Obtain electrical power utility impedance at the service.
3. Power sources and ties.
4. Short-circuit current at each system bus, three phase and line-to-ground.
5. Full-load current of all loads.
6. Voltage level at each bus.
7. For transformers, include kVA, primary and secondary voltages, connection type, 

impedance, X/R ratio, taps measured in per cent, and phase shift.
8. For reactors, provide manufacturer and model designation, voltage rating and 

impedance.
9. For circuit breakers and fuses, provide manufacturer and model designation. List type of 

breaker, type of trip and available range of settings, SCCR, current rating, and breaker 
settings.

10. Generator short-circuit current contribution data, including short-circuit reactance, rated 
kVA, rated voltage, and X/R ratio.

11. For relays, provide manufacturer and model designation, current transformer ratios, 
potential transformer ratios, and relay settings.

12. Busway manufacturer and model designation, current rating, impedance, lengths, and 
conductor material.

13. Motor horsepower and NEMA MG 1 code letter designation.
14. Low-voltage cable sizes, lengths, number, conductor material and conduit material 

(magnetic or nonmagnetic).
15. Medium-voltage cable sizes, lengths, conductor material, and cable construction and 

metallic shield performance parameters.

3.4 LABELING

A. Apply one arc-flash label for 600-V ac, 480-V ac, and applicable 208-V ac panelboards and 
disconnects and for each of the following locations:

1. Motor-control center.
2. Low-voltage switchboard.
3. Switchgear.
4. Medium-voltage switch.
5. Control panel.

3.5 APPLICATION OF WARNING LABELS

A. Install the arc-fault warning labels under the direct supervision and control of the Arc-Flash 
Study Specialist.

3.6 DEMONSTRATION

A. Engage the Arc-Flash Study Specialist to train Owner's maintenance personnel in the potential 
arc-flash hazards associated with working on energized equipment and the significance of the 
arc-flash warning labels.
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END OF SECTION 260574
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SECTION 262413 - SWITCHBOARDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Service and distribution switchboards rated 600 V and less.
2. Surge protection devices.
3. Disconnecting and overcurrent protective devices.
4. Accessory components and features.
5. Identification.

1.3 ACTION SUBMITTALS

A. Product Data: For each switchboard, overcurrent protective device, surge protection device, 
ground-fault protector, accessory, and component.

1. Include dimensions and manufacturers' technical data on features, performance, 
electrical characteristics, ratings, accessories, and finishes.

B. Shop Drawings: For each switchboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details, including required 
clearances and service space around equipment. Show tabulations of installed devices, 
equipment features, and ratings.

2. Detail enclosure types for types other than NEMA 250, Type 1.
3. Detail bus configuration, current, and voltage ratings.
4. Detail short-circuit current rating of switchboards and overcurrent protective devices.
5. Include descriptive documentation of optional barriers specified for electrical insulation 

and isolation.
6. Detail utility company's metering provisions with indication of approval by utility company.
7. Include evidence of NRTL listing for series rating of installed devices.
8. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components.
9. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in switchboards. Submit on translucent log-log graft paper; 
include selectable ranges for each type of overcurrent protective device.

10. Include schematic and wiring diagrams for power, signal, and control wiring.
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1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Seismic Qualification Certificates: For switchboards, overcurrent protective devices, 
accessories, and components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements.

C. Field Quality-Control Reports:

1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For switchboards and components to include in emergency, 
operation, and maintenance manuals, include the following:

1. Routine maintenance requirements for switchboards and all installed components.
2. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices.
3. Time-current coordination curves for each type and rating of overcurrent protective 

device included in switchboards. Submit on translucent log-log graft paper; include 
selectable ranges for each type of overcurrent protective device.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 and 
trained in electrical safety as required by NFPA 70E.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver switchboards in sections or lengths that can be moved past obstructions in delivery 
path.

B. Remove loose packing and flammable materials from inside switchboards and install temporary 
electric heating (250 W per section) connect factory-installed space heaters to temporary 
electrical service to prevent condensation.

C. Handle and prepare switchboards for installation according to NECA 400 & NEMA PB 2.1.
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1.8 FIELD CONDITIONS

A. Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures 
to provide pathway for moving switchboards into place.

B. Environmental Limitations:

1. Do not deliver or install switchboards until spaces are enclosed and weathertight, wet 
work in spaces is complete and dry, work above switchboards is complete, and during 
the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated:

a. Ambient Temperature: Not exceeding 120 deg F (49 deg C).
b. Altitude: Not exceeding 2643 feet (806 m).

1.9 COORDINATION

A. Coordinate layout and installation of switchboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces. 
Maintain required workspace clearances and required clearances for equipment access doors 
and panels.

B. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with 
concrete.

1.10 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace switchboard enclosures, 
buswork, overcurrent protective devices, accessories, and factory installed interconnection 
wiring that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Three years from date of Substantial Completion.

B. Manufacturer's Warranty: Manufacturer's agrees to repair or replace surge protection devices 
that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 SWITCHBOARDS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
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B. Basis-of-Design Product:  Subject to compliance with requirements, provide product equal to 
what is indicated on Drawings or comparable product by one of the following:

1. Eaton – Cutler Hammer
2. General Electric Company.
3. Siemens Power Transmission & Distribution, Inc. 
4. Square D; Schneider Electric.

C. Source Limitations: Obtain switchboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer.

D. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 
switchboards including clearances between switchboards and adjacent surfaces and other 
items. Comply with indicated maximum dimensions.

E. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

F. Comply with NEMA PB 2.

G. Comply with NFPA 70.

H. Comply with UL 891.

I. Front-Connected, Front-Accessible Switchboards:

1. Main Devices: Fixed, individually mounted.
2. Branch Devices: Panel mounted.
3. Sections front and rear aligned.

J. Nominal System Voltage: 120/208 V.

K. Main-Bus Continuous: Per drawings. 

L. Seismic Requirements: Fabricate and test switchboards according to IEEE 344 to withstand 
seismic forces. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. Shake-table testing shall comply with ICC-
ES AC156.

a. The term "withstand" means "the unit will remain in place without separation of any 
parts from the device when subjected to the seismic forces specified."

b. The term "withstand" means "the unit will remain in place without separation of any 
parts from the device when subjected to the seismic forces specified and the unit 
will be fully operational after the seismic event."

M. Outdoor Enclosures: Type 3R.

1. Finish: Factory-applied finish in manufacturer's standard color; undersurfaces treated with 
corrosion-resistant undercoating.
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2. Enclosure: Downward, rearward sloping roof; bolt-on rear covers for each section, with 
provisions for padlocking.

3. Doors: Personnel door at each end of aisle, minimum width of 30 inches (762 mm); 
opening outwards; with panic hardware and provisions for padlocking At least one door 
shall be sized to permit the largest single switchboard section to pass through without 
disassembling doors, hinges, or switchboard section.

N. Service Entrance Rating: Switchboards intended for use as service entrance equipment shall 
contain from one to six service disconnecting means with overcurrent protection, a neutral bus 
with disconnecting link, a grounding electrode conductor terminal, and a main bonding jumper.

O. Utility Metering Compartment: Barrier compartment and section complying with utility company's 
requirements; hinged sealable door; buses provisioned for mounting utility company's current 
transformers and potential transformers or potential taps as required by utility company. If 
separate vertical section is required for utility metering, match and align with basic switchboard. 
Provide service entrance label and necessary applicable service entrance features.

P. Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.

Q. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank 
compartments.

R. Buses and Connections: Three phase, four wire unless otherwise indicated.

1. Provide phase bus arrangement A, B, C from front to back, top to bottom, and left to right 
when viewed from the front of the switchboard.

2. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity, silver-
plated.

3. Copper feeder circuit-breaker line connections.
4. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 percent 

conductivity, equipped with mechanical connectors for feeder and branch-circuit ground 
conductors.

5. Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire length of 
switchboard's main and distribution sections. Provide for future extensions from both 
ends.

6. Disconnect Links:

a. Isolate neutral bus from incoming neutral conductors.
b. Bond neutral bus to equipment-ground bus for switchboards utilized as service 

equipment or separately derived systems.

7. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise indicated, 
equipped with mechanical connectors for outgoing circuit neutral cables. Brace bus 
extensions for busway feeder neutral bus.

S. Bus-Bar Insulation: Factory-applied, flame-retardant, tape wrapping of individual bus bars or 
flame-retardant, spray-applied insulation. Minimum insulation temperature rating of 105 deg C.

T. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and other 
components including instruments and instrument transformers.
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2.2 SURGE PROTECTION DEVICES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

B. Basis-of-Design Product: Subject to compliance with requirements, provide product by one of 
the following:
1. Square D; by Schneider Electric.
2. Advanced Protection Technologies Inc. (APT).
3. General Electric Company.
4. Siemens Power Transmission & Distribution, Inc.

C. SPDs: Comply with UL 1449, Type 1.

D. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase 
shall not be less than 200 kA. The peak surge current rating shall be the arithmetic sum of the 
ratings of the individual MOVs in a given mode.

E. SCCR: Per drawings.

F. Nominal Rating: Per drawings.

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to meet 
available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads 
and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Receive, inspect, handle, and store switchboards according to NECA 400 and NEMA PB 2.1.

1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting straps 
following manufacturer's instructions.

2. Use rollers, slings, or other manufacturer-approved methods if lifting straps are not 
furnished.

3. Protect from moisture, dust, dirt, and debris during storage and installation.
4. Install temporary heating during storage per manufacturer's instructions.

B. Examine switchboards before installation. Reject switchboards that are moisture damaged or 
physically damaged.

http://www.specagent.com/Lookup?ulid=9951
http://www.specagent.com/Lookup?uid=123456947901
http://www.specagent.com/Lookup?uid=123456947897
http://www.specagent.com/Lookup?uid=123456947899
http://www.specagent.com/Lookup?uid=123456947900
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C. Examine elements and surfaces to receive switchboards for compliance with installation 
tolerances and other conditions affecting performance of the Work or that affect the 
performance of the equipment.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install switchboards and accessories according to NECA 400 and NEMA PB 2.1.

B. Equipment Mounting: Install switchboards on concrete base, 4-inch (100-mm) nominal 
thickness. 

1. Install conduits entering underneath the switchboard, entering under the vertical section 
where the conductors will terminate. Install with couplings flush with the concrete base. 
Extend 2 inches (50-mm) above concrete base after switchboard is anchored in place.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete 
base.

3. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded.

5. Install anchor bolts to elevations required for proper attachment to switchboards.
6. Anchor switchboard to building structure at the top of the switchboard if required or 

recommended by the manufacturer.

C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, straps and brackets, 
and temporary blocking of moving parts from switchboard units and components.

D. Operating Instructions: Frame and mount the printed basic operating instructions for 
switchboards, including control and key interlocking sequences and emergency procedures. 
Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic. Mount 
on front of switchboards.

E. Install filler plates in unused spaces of panel-mounted sections.

F. Install overcurrent protective devices, surge protection devices, and instrumentation.

1. Set field-adjustable switches and circuit-breaker trip ranges.

G. Comply with NECA 1.

3.3 CONNECTIONS

A. Bond conduits entering underneath the switchboard to the equipment ground bus with a 
bonding conductor sized per NFPA 70.

B. Support and secure conductors within the switchboard according to NFPA 70.
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C. Extend insulated equipment grounding cable to busway ground connection and support cable at 
intervals in vertical run.

3.4 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs complying with requirements for identification specified in Section 260553 "Identification 
for Electrical Systems."

B. Switchboard Nameplates: Label each switchboard compartment with a nameplate complying 
with requirements for identification specified in Section 260553 "Identification for Electrical 
Systems."

C. Device Nameplates: Label each disconnecting and overcurrent protective device and each 
meter and control device mounted in compartment doors with a nameplate complying with 
requirements for identification specified in Section 260553 "Identification for Electrical Systems."

3.5 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Inspect, test, and adjust components, assemblies, and equipment 
installations, including connections.

B. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative:

1. Acceptance Testing:

a. Test insulation resistance for each switchboard bus, component, connecting 
supply, feeder, and control circuit. Open control and metering circuits within the 
switchboard, and remove neutral connection to surge protection and other 
electronic devices prior to insulation test. Reconnect after test.

b. Test continuity of each circuit.

2. Perform each visual and mechanical inspection and electrical test as required by the 
NEC.

 
3. Correct malfunctioning units on-site where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 
malfunctioning controls and equipment.

C. Switchboard will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports, including a certified report that identifies switchboards 
included and that describes scanning results. Include notation of deficiencies detected, remedial 
action taken, and observations after remedial action.
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3.6 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges specified in Section 260573 "Overcurrent 
Protective Device Coordination Study."

3.7 PROTECTION

A. Temporary Heating: Apply temporary heat, to maintain temperature according to manufacturer's 
written instructions, until switchboard is ready to be energized and placed into service.

3.8 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain switchboards, overcurrent protective devices, instrumentation, 
and accessories, and to use and reprogram microprocessor-based trip, monitoring, and 
communication units.

END OF SECTION 262413
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.
3. Load centers.

1.3 DEFINITIONS

A. ATS: Acceptance testing specification.

B. GFCI: Ground-fault circuit interrupter.

C. GFEP: Ground-fault equipment protection.

D. HID: High-intensity discharge.

E. MCCB: Molded-case circuit breaker.

F. SPD: Surge protective device.

G. VPR: Voltage protection rating.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of panelboard.

1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and 
components indicated.

2. Include dimensions and manufacturers' technical data on features, performance, 
electrical characteristics, ratings, and finishes.

B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.
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2. Show tabulations of installed devices with nameplates, conductor termination sizes, 
equipment features, and ratings.

3. Detail enclosure types including mounting and anchorage, environmental protection, 
knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.

4. Detail bus configuration, current, and voltage ratings.
5. Short-circuit current rating of panelboards and overcurrent protective devices.
6. Include evidence of NRTL listing for series rating of installed devices.
7. Include evidence of NRTL listing for SPD as installed in panelboard.
8. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components.
9. Include wiring diagrams for power, signal, and control wiring.
10. Key interlock scheme drawing and sequence of operations.
11. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards. Submit on translucent log-log graft paper; 
include selectable ranges for each type of overcurrent protective device. Include an 
Internet link for electronic access to downloadable PDF of the coordination curves.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in emergency, 
operation, and maintenance manuals. In addition to items specified in Section 017823 
"Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.

1.8 QUALITY ASSURANCE

A. Manufacturer Qualifications: ISO 9001 or 9002 certified.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside panelboards; install temporary 
electric heating (250 W per panelboard) to prevent condensation.
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B. Handle and prepare panelboards for installation according to NEMA PB 1.

1.10 FIELD CONDITIONS

A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet 
work in spaces is complete and dry, work above panelboards is complete, and temporary 
HVAC system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated:

a. Ambient Temperature: Not exceeding 23 deg F (minus 5 deg C) to plus 104 deg F 
(plus 40 deg C).

b. Altitude: Not exceeding 6600 feet (2000 m).

B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary electric service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of electric 
service.

2. Do not proceed with interruption of electric service without Owner's written permission.
3. Comply with NFPA 70E.

1.11 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in 
materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 18 months from date of Substantial Completion.

B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace SPD that fails in materials or workmanship within specified warranty period.

1. SPD Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Section 260548.16 "Seismic Controls for Electrical Systems."

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other items. 
Comply with indicated maximum dimensions.
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C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

D. Comply with NEMA PB 1.

E. Comply with NFPA 70.

F. Enclosures: Surface mounted, dead-front cabinets.

1. Rated for environmental conditions at installed location.

a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
b. Outdoor Locations: NEMA 250, Type 3R.
c. Wash-Down Areas: NEMA 250, Type 4X.
d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: 

NEMA 250, Type 12.

2. Height: 84 inches (2.13 m) maximum.
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match 

box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and 
shall have no exposed hardware.

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged 
trim cover. Trims shall cover all live parts and shall have no exposed hardware.

5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with 
flanges for attachment to panelboard, wall, and ceiling or floor.

6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral 
with enclosure body. Arrange to isolate individual panel sections.

7. Finishes:

a. Panels and Trim: galvanized steel, factory finished immediately after cleaning and 
pretreating with manufacturer's standard two-coat, baked-on finish consisting of 
prime coat and thermosetting topcoat.

b. Back Boxes: Same finish as panels and trim.
c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective 

devices and other components.

G. Incoming Mains:

1. Location: Convertible between top and bottom.
2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main 

breaker.

H. Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.

a. Plating shall run entire length of bus.
b. Bus shall be fully rated the entire length.

2. Interiors shall be factory assembled into a unit. Replacing switching and protective 
devices shall not disturb adjacent units or require removing the main bus connectors.
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3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding 
conductors; bonded to box.

4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated 
from box.

5. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance 
applications. Mount electrically isolated from enclosure. Do not mount neutral bus in 
gutter.

I. Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Hard-drawn copper, 98 percent conductivity.
2. Terminations shall allow use of 75 deg C rated conductors without derating.
3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, 

for larger conductors.
4. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in the 

panelboard.
5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar for 

each pole in the panelboard.
6. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at 

opposite end of bus from incoming lugs or main device.
7. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate 

at same end of bus as incoming lugs or main device.
8. Gutter-Tap Lugs: Mechanical type suitable for use with conductor material and with 

matching insulating covers. Locate at same end of bus as incoming lugs or main device.

J. Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, 
filler plates, and necessary appurtenances required for future installation of devices.

1. Percentage of Future Space Capacity: 20 percent.

K. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current 
available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.

1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-
circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.

2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V 
shall have short-circuit ratings as shown on Drawings.

2.2 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified."

B. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying 
with UL 1449 SPD Type 2.
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2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton.
2. General Electric Company; GE Energy Management - Electrical Distribution.
3. Siemens Energy.

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

C. Mains: As indicated on drawings.

D. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing 
adjacent units.

E. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with 
tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door 
shall permit access to breaker operating handles and labeling, but current carrying terminals 
and bus shall remain concealed.

2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Eaton.
2. General Electric Company; GE Energy Management - Electrical Distribution.
3. Siemens Energy.

B. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:

a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.
b. Breaker handle indicates tripped status.
c. UL listed for reverse connection without restrictive line or load ratings.
d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor 

materials.
e. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and HID lighting circuits.

f. Rating Plugs: Three-pole breakers with ampere ratings greater than 150 amperes 
shall have interchangeable rating plugs or electronic adjustable trip units.
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g. Auxiliary Contacts: Two, SPDT switches with "a" and "b" contacts; "a" contacts 
mimic circuit-breaker contacts and "b" contacts operate in reverse of circuit-
breaker contacts.

h. Alarm Switch: Single-pole, normally open contact that actuates only when circuit 
breaker trips.

i. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in 
on or off position.

j. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.

2.5 IDENTIFICATION

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, 
and number of poles shall be located on the interior of the panelboard door.

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC 
rating.

C. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with 
transparent plastic protective cover.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from 
all other circuits.

2.6 ACCESSORY COMPONENTS AND FEATURES

A. Accessory Set: Include tools and miscellaneous items required for overcurrent protective device 
test, inspection, maintenance, and operation.

B. Portable Test Set: For testing functions of solid-state trip devices without removing from 
panelboard. Include relay and meter test plugs suitable for testing panelboard meters and 
switchboard class relays.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify actual conditions with field measurements prior to ordering panelboards to verify that 
equipment fits in allocated space in, and comply with, minimum required clearances specified in 
NFPA 70.

B. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.

C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have 
been subjected to water saturation.

D. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work.

E. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces. 
Maintain required workspace clearances and required clearances for equipment access doors 
and panels.

B. Comply with NECA 1.

C. Install panelboards and accessories according to NEMA PB 1.1.

D. Equipment Mounting:

1. Attach panelboard to the vertical finished or structural surface behind the panelboard.
2. Comply with requirements for seismic control devices specified in Section 260548.16 

"Seismic Controls for Electrical Systems."

E. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.

F. Mount panelboard cabinet plumb and rigid without distortion of box.

G. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back 
box.

H. Mounting panelboards with space behind is recommended for damp, wet, or dirty locations. The 
steel slotted supports in the following paragraph provide an even mounting surface and the 
recommended space behind to prevent moisture or dirt collection.

I. Mount surface-mounted panelboards to steel slotted supports 1 1/4 inch (32 mm) in depth. 
Orient steel slotted supports vertically.

J. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.
2. Tighten bolted connections and circuit breaker connections using calibrated torque 

wrench or torque screwdriver per manufacturer's written instructions.

K. Make grounding connections and bond neutral for services and separately derived systems to 
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, 
and connections to separate ground bars.

L. Install filler plates in unused spaces.

M. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing 
load balancing.

N. Mount spare fuse cabinet in accessible location.
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3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs 
complying with requirements in Section 260553 "Identification for Electrical Systems."

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room 
designations. Obtain approval before installing. Handwritten directories are not acceptable. 
Install directory inside panelboard door.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems."

D. Install warning signs complying with requirements in Section 260553 "Identification for Electrical 
Systems" identifying source of remote circuit.

3.4 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:
1. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest.
2. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each panelboard. Remove 
front panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each 
panelboard 11 months after date of Substantial Completion.

c. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values. Provide calibration record 
for device.

C. Panelboards will be considered defective if they do not pass tests and inspections.

D. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results, with comparisons of the two scans. Include 
notation of deficiencies detected, remedial action taken, and observations after remedial action.

3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as indicated.
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3.6 PROTECTION

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain 
temperature according to manufacturer's written instructions.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Wall-switches.
3. Communications outlets.
4. Pendant cord-connector devices.
5. Cord and plug sets.
6. Floor service outlets, poke-through assemblies, service poles, and multioutlet 

assemblies.

1.3 DEFINITIONS

A. GFCI: Ground-fault circuit interrupter.

B. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Receptacles for Owner-Furnished Equipment: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: List of legends and description of materials and process used for premarking 
wall plates.

1.6 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
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1.7 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions.

1.8 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturers
1. Leviton Mfg. Company Inc. (Leviton).
2. Hubbell Incorporated 
3. Pass & Seymour/Legrand

B. Source Limitations: Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer.

2.2 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

2.3 STRAIGHT-BLADE RECEPTACLES

A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596.

1. Leviton Mfg. Company, Inc.; Commercial grade Receptacles 20A-125V Nema 5-20R-
5362 or equal. 

2. Pig-tail receptacles are not acceptable.

2.4 Tamper Resistant Receptacles, 125 V, 20 A:  

1. Leviton Mfg. Company, Inc.; Commercial Grade Tamper Resistance T5362 or equal. 
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2.5 GFCI RECEPTACLES

A. General Description:

1. Straight blade, feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection.
4. GFCI Receptacle shall be equal to: Leviton Mfg. Company, Inc. G5362 or equal.

a. Tamper resistant, GFCI Receptacle shall be equal to Leviton G5362-T or equal.

2.6 TOGGLE SWITCHES

A. Comply with NEMA WD 1, UL 20, and FS W-S-896.

B. Switches, 120/277 V, 20 A:

1. Single Pole:

a. Leviton Mfg. Company, Inc.; Back & Side Wire Switches equal to 1221-2.

 
2. Three-way:

a. Leviton Mfg. Company, Inc.; Back & Side Wire Switches equal to 1223-2.

2.7 WALL PLATES

A. Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: Satin-finish stainless steel. 
3. Material for Unfinished Spaces: Satin-finish stainless steel.
4. Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and 

labeled for use in wet and damp locations.

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant thermoplastic with lockable cover.

2.8 FINISHES

A. Device Color:

1. Wiring Devices Connected to Normal Power System: White unless otherwise indicated or 
required by NFPA 70 or device listing.

B. Wall Plate Color: For plastic covers, match device color.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against 
outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated on 
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment.

4. Device branch circuit pigtail connection(s) shall not be less than 6 inches (152 mm) in 
length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections.
8. Tighten unused terminal screws on the device.
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact.
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E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the left.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, 
multigang wall plates.

3.2 GFCI RECEPTACLES

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is 
not required.

3.3 IDENTIFICATION

A. Comply with Section 260553 "Identification for Electrical Systems."

B. Identify panelboard and circuit number from which served, on face of plate, and durable wire 
markers or tags inside outlet boxes.  
1. Normal Power: Black Letters on clear labels. 
2. Emergency Power: Red Letters on clear labels.

3.4 FIELD QUALITY CONTROL

A. Perform the following tests and inspections.
1. Test Instruments: Use instruments that comply with UL 1436.
2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout 

or illuminated digital-display indicators of measurement.

B. Tests for Convenience Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
3. Ground Impedance: Values of up to 2 ohms are acceptable.
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
5. Using the test plug, verify that the device and its outlet box are securely mounted.
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems. Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above.

C. Wiring device will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.
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END OF SECTION 262726
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SECTION 262813 - FUSES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Cartridge fuses rated 600 V ac and less for use in the following:
a. Enclosed switches.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for spare-fuse cabinets. Include 
the following for each fuse type indicated:

1. Ambient Temperature Adjustment Information: If ratings of fuses have been adjusted to 
accommodate ambient temperatures, provide list of fuses with adjusted ratings.

a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, 
local ambient temperature, and adjusted fuse rating.

b. Provide manufacturer's technical data on which ambient temperature adjustment 
calculations are based.

2. Dimensions and manufacturer's technical data on features, performance, electrical 
characteristics, and ratings.

3. Current-limitation curves for fuses with current-limiting characteristics.
4. Coordination charts and tables and related data.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For fuses to include in emergency, operation, and 
maintenance manuals. In addition, include the following:

1. Ambient temperature adjustment information.
2. Current-limitation curves for fuses with current-limiting characteristics.
3. Coordination charts and tables and related data.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Fuse types shall be equal to Bussmann.

B. Source Limitations: Obtain fuses, for use within a specific product or circuit, from single source 
from single manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine fuses before installation. Reject fuses that are moisture damaged or physically 
damaged.

B. Examine holders to receive fuses for compliance with installation tolerances and other 
conditions affecting performance, such as rejection features.

C. Examine utilization equipment nameplates and installation instructions. Install fuses of sizes and 
with characteristics appropriate for each piece of equipment.

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 
fuse ratings.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 FUSE APPLICATIONS

A. Fuses:

1. Service Entrance: Class RK1, time delay.
2. Feeders: Class RK1, fast acting.
3. Motor Branch Circuits: Class RK1, time delay.
4. Other Branch Circuits: Class RK1, time delay.

3.3 INSTALLATION

A. Install fuses in fusible devices. Arrange fuses so rating information is readable without removing 
fuse.

3.4 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Section 260553 
"Identification for Electrical Systems" and indicating fuse replacement information inside of door 
of each fused switch and adjacent to each fuse block, socket, and holder.



Tortuga Ranch Skills Center SPS+ Architects, LLP
Pascua Yaqui Tribe Project No. 22050

FUSES                                                                                                                                           262813 - 3

END OF SECTION 262813
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Enclosures.

1.3 DEFINITIONS

A. NC: Normally closed.

B. NO: Normally open.

C. SPDT: Single pole, double throw.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data 
on features, performance, electrical characteristics, ratings, accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.
2. Current and voltage ratings.
3. Short-circuit current ratings (interrupting and withstand, as appropriate).
4. Include evidence of NRTL listing for series rating of installed devices.
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components.
6. Include time-current coordination curves (average melt) for each type and rating of 

overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device. Submit on translucent log-log graph paper.

B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, 
details, and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.
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1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals, include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 
breakers.

2. Time-current coordination curves (average melt) for each type and rating of overcurrent 
protective device; include selectable ranges for each type of overcurrent protective 
device. Submit on translucent log-log graph paper.

1.7 QUALITY ASSURANCE

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single source from 
single manufacturer.

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items. Comply with indicated maximum dimensions.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

D. Comply with NFPA 70.

1.8 COORDINATION

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces. Maintain required workspace clearances and required 
clearances for equipment access doors and panels.
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PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

A. Type HD, Heavy Duty, Single Throw, 600V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position.

B. Type HD, Heavy Duty, Double Throw, 240V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position.

C. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors.

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are 
specified.

5. Lugs: Mechanical type, suitable for number, size, and conductor material.
6. Service-Rated Switches: Labeled for use as service equipment.

2.2 NONFUSIBLE SWITCHES

A. Type HD, Heavy Duty, Single Throw, 600V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position.

B. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors.

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors.

4. Lugs: Mechanical type, suitable for number, size, and conductor material.

2.3 MOLDED-CASE CIRCUIT BREAKERS

A. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting 
capacity to comply with available fault currents.

B. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger.
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C. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-
adjustable trip setting.

D. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.
3. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits.

2.4 ENCLOSURES

A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to 
comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.
3. Wash-Down Areas: NEMA 250, Type 4X, stainless steel.
4. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: 

NEMA 250, Type 12.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 
compliance with installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated.

B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

C. Install fuses in fusible devices.

D. Comply with NECA 1.

3.3 IDENTIFICATION

A. Comply with requirements in Section 260553 "Identification for Electrical Systems."
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1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

3.4 FIELD QUALITY CONTROL

A. Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.

B. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test. Certify compliance 
with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest.

3. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 
malfunctioning controls and equipment.

C. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections.

D. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers. Include notation of deficiencies detected, remedial action taken, and 
observations after remedial action.

3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent 
Protective Device Coordination Study."

END OF SECTION 262816
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SECTION 265116 - INTERIOR LIGHTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Interior LED luminaires and drivers.
2. Luminaire supports.

1.3 DEFINITIONS

A. BIM: Building information model.

B. CAD: Computer-aided design.

C. CCT: Correlated color temperature.

D. CRI: Color Rendering Index.

E. Fixture: See "Luminaire."

F. IP: International Protection or Ingress Protection Rating

G. Lumen: Measured output of lamp and luminaire, or both.

H. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product. Base items shall be DLC or EnergyStar listed; non-
listed product submittals shall include third-party testing with L70 data.

1. Arrange in order of luminaire designation.
2. Include data on features, accessories, and finishes.
3. Include physical description and dimensions of luminaires.
4. Drivers.
5. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
6. Include photometric data and adjustment factors based on laboratory tests, complying 

with IESNA Lighting Measurements Testing and Calculation Guides, of each luminaire 
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type. The adjustment factors shall be for drivers and accessories identical to those 
indicated for the luminaire as applied in this Project.

a. Retain or "Manufacturers' Certified Data" or "Testing Agency Certified Data" 
Subparagraph below. Retain first subparagraph if photometric data, based on 
testing by accredited manufacturers' laboratories, is considered adequate for 
luminaires in this Project. Retain second subparagraph if photometric data for one 
or more luminaires are based on independent laboratory tests; coordinate with the 
Interior Lighting Fixture Schedule on Drawings to indicate which units shall meet 
this requirement. See the Evaluations. Manufacturers' Certified Data: Photometric 
data certified by manufacturer's laboratory with a current accreditation under the 
National Voluntary Laboratory Accreditation Program (NVLAP) for Energy Efficient 
Lighting Products.

b. Testing Agency Certified Data: For indicated luminaires, photometric data certified 
by a qualified independent testing agency. Photometric data for remaining 
luminaires shall be certified by manufacturer.

B. Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection.

3. Include diagrams for power, signal, and control wiring.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers of the 
items involved:

1. Luminaires.
2. Suspended ceiling components.
3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches (300 mm) 

of the plane of the luminaires.
4. Structural members to which equipment and or luminaires will be attached.
5. Initial access modules for acoustical tile.
6. Items penetrating finished ceiling, including the following:

a. Other luminaires.
b. Air outlets and inlets.
c. Speakers.
d. Sprinklers.
e. Access panels.
f. Ceiling mounted projectors.

B. Qualification Data: For testing laboratory providing photometric data for luminaires.

C. Product Certificates: For each type of driver for bi-level and dimmer-controlled luminaires, from 
manufacturer.
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D. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed 
by a qualified testing agency.

E. Sample warranty.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires and lighting systems to include in 
maintenance manuals.

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.

1.7 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory is accredited under the NVLAP for Energy Efficient Lighting Products.

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient Lighting 
Products, and complying with the applicable IES testing standards.

C. Mockups: For interior luminaires in room or module mockups, complete with power and control 
connections.

1. Obtain Architect's approval of luminaires in mockups before starting installations.
2. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work.
3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing.

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping.

1.9 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period.

1. Warranty Period: Two year(s) from date of Substantial Completion.
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1.10 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated 
class and division of hazard by an NRTL.

C. UL Compliance: Comply with UL 1598.

D. Lamp base complying with ANSI C81.61.

E. Nominal Operating Voltage: 120 V AC.

F. All light fixtures shall be provided with extra length of pre-wired conductors (24” minimum).

G. Recessed Luminaires: Comply with NEMA LE 4.

1.11 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.

C. Diffusers and Globes:

1. Prismatic acrylic.
2. Glass: Annealed crystal glass unless otherwise indicated.
3. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation.
4. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise indicated.

D. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage, and coating.
c. CCT and CRI for all luminaires.
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1.12 METAL FINISHES

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 
components are acceptable if they are within the range of approved Samples and if they can be 
and are assembled or installed to minimize contrast.

1.13 LUMINAIRE SUPPORT COMPONENTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
channel and angle iron supports and nonmetallic channel and angle supports.

B. Single-Stem Hangers: 1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy. 
Finish shall match luminaire.

C. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage (2.68 mm).

D. Rod Hangers: 3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod.

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 
threaded attachment, cord, and locking-type plug.

PART 2 - EXECUTION

2.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before fixture installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

2.2 TEMPORARY LIGHTING

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 
construction is sufficiently complete, clean luminaires used for temporary lighting and install new 
lamps.

2.3 INSTALLATION

A. Comply with NECA 1.

B. Remote Mounting of Drivers: Distance between the driver and luminaire shall not exceed that 
recommended by driver manufacturer. Verify, with driver manufacturers, maximum distance 
between driver and luminaire.
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C. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

D. Install lamps in each luminaire.

E. Coordinate layout and installation of luminaires and suspension system with other construction 
that penetrates ceilings or is supported by them.

F. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Provide support for luminaire without causing deflection of ceiling or wall.
4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight.

G. Flush-Mounted Luminaire Support:

1. Secured to outlet box.
2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire.
3. Trim ring flush with finished surface.

H. Wall-Mounted Luminaire Support:

1. Attached to structural members in walls.
2. Do not attach luminaires directly to gypsum board.

I. Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inches (1200 mm), brace to limit swinging.
2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with 

approved outlet box and accessories that hold stem and provide damping of luminaire 
oscillations. Support outlet box vertically to building structure using approved devices.

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing or 
rod for suspension for each unit length of luminaire chassis, including one at each end.

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods 
to building structure.

J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring 
connections and wiring methods.

2.4 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

2.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:
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B. Operational Test: After installing luminaires, switches, and accessories, and after electrical 
circuitry has been energized, test units to confirm proper operation.

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal.

C. Luminaire will be considered defective if it does not pass operation tests and inspections.

D. Prepare test and inspection reports.

2.6 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 
conditions. Make up to two visits to Project during other-than-normal hours for this purpose. 
Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace LED boards or luminaires that 
are defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION 265116
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SECTION 265619 - EXTERIOR LIGHTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp 
technology.

2. Luminaire supports.
3. Luminaire-mounted photoelectric relays.

1.3 DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color rendering index.

C. Fixture: See "Luminaire."

D. IP: International Protection or Ingress Protection Rating.

E. Lumen: Measured output of lamp and luminaire, or both.

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of luminaire.

1. Arrange in order of luminaire designation.
2. Include data on features, accessories, and finishes.
3. Include physical description and dimensions of luminaire.
4. Lamps, include life, output (lumens, CCT, and CRI), and energy-efficiency data.
5. Means of attaching luminaires to supports and indication that the attachment is suitable 

for components involved.

B. Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.



Tortuga Ranch Skills Center SPS+ Architects, LLP
Pascua Yaqui Tribe Project No. 22050

EXTERIOR LIGHTING                                                         265619 - 2

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection.

3. Include diagrams for power, signal, and control wiring.

C. Samples: For each luminaire and for each color and texture indicated with factory-applied finish.

D. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.

E. Delegated-Design Submittal: For luminaire supports.

1. Include design calculations for luminaire supports and seismic restraints.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved:

1. Luminaires.
2. Structural members to which equipment and luminaires will be attached.
3. Underground utilities and structures.
4. Existing underground utilities and structures.
5. Above-grade utilities and structures.
6. Existing above-grade utilities and structures.
7. Building features.
8. Vertical and horizontal information.

B. Qualification Data: For testing laboratory providing photometric data for luminaires.

C. Seismic Qualification Certificates: For luminaires, accessories, and components, from 
manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements.

D. Product Certificates: For each type of the following:

1. Luminaire.
2. Photoelectric relay.

E. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed 
by a qualified testing agency.

F. Source quality-control reports.

G. Sample warranty.



Tortuga Ranch Skills Center SPS+ Architects, LLP
Pascua Yaqui Tribe Project No. 22050

EXTERIOR LIGHTING                                                         265619 - 3

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires to include in operation and maintenance 
manuals.

1. Provide a list of all lamp types used on Project. Use ANSI and manufacturers' codes.
2. Provide a list of all photoelectric relay types used on Project; use manufacturers' codes.

1.7 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturers' 
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient Lighting 
Products and complying with applicable IES testing standards.

C. Provide luminaires from a single manufacturer for each luminaire type.

D. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires.

E. Installer Qualifications: An authorized representative who is trained and approved by 
manufacturer.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
prior to shipping.

1.9 FIELD CONDITIONS

A. Verify existing and proposed utility structures prior to the start of work associated with luminaire 
installation.

B. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire 
installation.

1.10 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures, including luminaire support components.
b. Faulty operation of luminaires and accessories.
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c. Deterioration of metals, metal finishes, and other materials beyond normal 
weathering.

2. Warranty Period: 2 year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of 
hazard by an NRTL.

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by FM Global.

D. UL Compliance: Comply with UL 1598 and listed for wet location.

E. Lamp base complying with ANSI C81.61.

F. Bulb shape complying with ANSI C79.1.

G. CRI of minimum 80. CCT of 3000 K.

H. L70 lamp life of 50,000 hours minimum.

I. Internal driver.

J. Nominal Operating Voltage: 120 V AC.

K. Lamp Rating: Lamp marked for outdoor use.

L. Source Limitations: Obtain luminaires from single source from a single manufacturer.

M. Source Limitations: For luminaires, obtain each color, grade, finish, type, and variety of 
luminaire from single source with resources to provide products of consistent quality in 
appearance and physical properties.

2.2 MATERIALS

A. Metal Parts: Free of burrs and sharp corners and edges.

B. Sheet Metal Components: Corrosion-resistant aluminum. Form and support to prevent warping 
and sagging.

C. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
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prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. Doors shall be removable for cleaning or 
replacing lenses.

D. Diffusers and Globes:

1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to yellowing and 
other changes due to aging, exposure to heat, and UV radiation.

2. Lens Thickness: At least 0.125 inch ((3.175 mm)) minimum unless otherwise indicated.

E. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion 
lenses and refractors in luminaire doors.

F. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

G. Housings:

1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or deform in 
use.

2. Provide filter/breather for enclosed luminaires.

H. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Labels shall be 
located where they will be readily visible to service personnel, but not seen from normal viewing 
angles when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage and coating.
c. CCT and CRI for all luminaires.

2.3 FINISHES

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast.

B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping. Where indicated, match finish process and color of pole or support 
materials.

C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and designating 
finishes.

1. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes.
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2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20 requirements; and seal aluminum surfaces with clear, hard-coat 
wax.

3. Class I, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: Medium satin; 
Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, clear 
coating 0.018 mm or thicker) complying with AAMA 611.

4. Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: Medium satin; 
Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, integrally 
colored or electrolytically deposited color coating 0.018 mm or thicker), complying with 
AAMA 611.

a. Color: Dark bronze.

D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, oil, 
grease, and other contaminants that could impair paint bond. Grind welds and polish 
surfaces to a smooth, even finish. Remove mill scale and rust, if present, from uncoated 
steel, complying with SSPC-SP 5/NACE No. 1 or SSPC-SP 8.

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel.

a. Color: As selected from manufacturer's standard catalog of colors.

2.4 LUMINAIRE SUPPORT COMPONENTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for 
channel and angle iron supports and nonmetallic channel and angle supports.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit 
connections before luminaire installation.

C. Examine walls, roofs, and canopy ceilings and overhang ceilings for suitable conditions where 
luminaires will be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 TEMPORARY LIGHTING

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 
construction is substantially complete, clean luminaires used for temporary lighting and install 
new lamps.

3.3 GENERAL INSTALLATION REQUIREMENTS

A. Comply with NECA 1.

B. Use fastening methods and materials selected to resist seismic forces defined for the 
application and approved by manufacturer.

C. Install lamps in each luminaire.

D. Fasten luminaire to structural support.

E. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Support luminaires without causing deflection of finished surface.
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

F. Wall-Mounted Luminaire Support:

1. Attached to structural members in walls.

G. Wiring Method: Install cables in raceways. Conceal raceways and cables.

H. Install luminaires level, plumb, and square with finished grade unless otherwise indicated.

I. Coordinate layout and installation of luminaires with other construction.

J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" and 260533 "Raceways and Boxes for Electrical Systems" for wiring connections and 
wiring methods.

3.4 CORROSION PREVENTION

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a dissimilar 
metal, protect aluminum by insulating fittings or treatment.

B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch- (0.254-mm-) thick, pipe-wrapping plastic 
tape applied with a 50 percent overlap.
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3.5 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

3.6 FIELD QUALITY CONTROL

A. Inspect each installed luminaire for damage. Replace damaged luminaires and components.

B. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation.

C. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results. If adjustments are made to lighting system, retest to demonstrate 
compliance with standards.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain luminaires and lighting controllers.

3.8 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 
conditions. Make up to two visits to Project during other-than-normal hours for this purpose. 
Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 
defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION 265619
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SECTION 311000
SITE CLEARING
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1. Pima Association of Governments (PAG), Standard Specifications for Public 
Improvements, 2015 Edition, Volume 1, http://apps.pagnet.org/standardspecifications, if 
more stringent than herein specified.

2. Geotechnical Report prepared for this project if more stringent than herein specified.

1.2 SUMMARY

A. Section Includes:

1. Removing existing vegetation.

2. Clearing and grubbing.

3. Stripping and stockpiling topsoil.

4. Stripping and stockpiling rock.

5. Removing above- and below-grade site improvements.

6. Temporary erosion and sedimentation control.

1.3 DEFINITIONS

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.

B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the 
surface soil can be subsoil.

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, 
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably 
free of subsoil, clay lumps, gravel, and other objects larger than 2 inches (50 mm) in diameter; 
and free of weeds, roots, toxic materials, or other non-soil materials.

1.4 MATERIAL OWNERSHIP

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from Project site.

http://apps.pagnet.org/standardspecifications
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1.5 INFORMATIONAL SUBMITTALS

A. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and 
site improvements that establishes preconstruction conditions that might be misconstrued as 
damage caused by site clearing.

1. Use sufficiently detailed photographs or video recordings.

2. Include plans and notations to indicate specific wounds and damage conditions of each 
tree or other plant designated to remain.

B. Topsoil stripping and stockpiling program.

C. Rock stockpiling program.

1.6 QUALITY ASSURANCE

A. Topsoil Stripping and Stockpiling Program: Prepare a written program to systematically 
demonstrate the ability of personnel to properly follow procedures and handle materials and 
equipment during the Work. Include dimensioned diagrams for placement and protection of 
stockpiles.

B. Rock Stockpiling Program: Prepare a written program to systematically demonstrate the ability 
of personnel to properly follow procedures and handle materials and equipment during the 
Work. Include dimensioned diagrams for placement and protection of stockpiles.

1.7 FIELD CONDITIONS

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction.

B. Salvageable Improvements: Carefully remove items indicated to be salvaged and store on 
premises determined by Owner.

C. Utility Locator Service: Notify Arizona 811 at least two full working days before you begin 
excavation.

D. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
measures are in place.

E. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in 
Section 312000 "Earth Moving."
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1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction.

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction.

B. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 
until permanent vegetation has been established.

C. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal.

3.3 EXISTING UTILITIES

A. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or 
others, unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated:

1. Notify Architect not less than five (5) days in advance of proposed utility interruptions.

2. Do not proceed with utility interruptions without Architect's written permission.

3.4 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.

2. Grind down stumps and remove roots larger than 2 inches in diameter, obstructions, and 
debris to a depth of 18 inches below exposed subgrade.

3. Chip removed tree branches and dispose of off-site.

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and 
compact each layer to a density equal to adjacent original ground.

3.5 TOPSOIL STRIPPING

A. Stockpile topsoil away from edge of excavations without intermixing with subsoil or other 
materials. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust 
and erosion by water.
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1. Limit height of topsoil stockpiles to 72 inches.

2. Stockpile surplus topsoil to allow for re-spreading deeper topsoil.

3.6 STOCKPILING ROCK

A. Stockpile rock away from edge of excavations without intermixing with other materials. Cover to 
prevent windblown debris from accumulating among rocks.

1. Limit height of rock stockpiles to 36 inches.

2. Do not stockpile rock within protection zones.

3. Stockpile surplus rock to allow later use by the Owner.

3.7 SITE IMPROVEMENTS

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction.

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line 
of existing pavement to remain before removing adjacent existing pavement. Saw-cut 
faces vertically.

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property.

END OF SECTION 311000
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SECTION 312000
EARTH MOVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1. Pima Association of Governments (PAG), Standard Specifications for Public Improvements, 
2015 Edition, Volume 1, http://apps.pagnet.org/standardspecifications, if more stringent than 
herein specified.

2. Geotechnical Report prepared for this project if more stringent than herein specified.

1.2 SUMMARY

A. Section Includes:

1. Excavating and filling for rough grading the Site.

2. Preparing subgrades for slabs-on-grade, sidewalks, pavement, rock, and plants.

3. Excavating and backfilling for buildings and structures.

4. Drainage course for concrete, pipes, and rip rap.

5. Subbase course for concrete, sidewalk, and pavement.

6. Subbase course and base course for asphalt paving.

7. Subsurface drainage backfill for water harvesting and trenches.

8. Excavating and backfilling trenches for utilities and pits for buried utility structures.

B. Related Requirements:

1. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, 
and removal of above- and below-grade improvements and utilities.

2. NOT USED

1.3 DEFINITIONS

A. Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support 
sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

http://apps.pagnet.org/standardspecifications
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C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

E. Excavation: Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated 
lines and dimensions as directed by Architect. 

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length.

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines 
and dimensions without direction by Architect. Unauthorized excavation, as well as remedial 
work directed by Architect, shall be without additional compensation.

F. Fill: Soil materials used to raise existing grades.

G. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of 
rock material 3/4 cu. yd. or more in volume that exceed a standard penetration resistance of 100 
blows/2 inches when tested by a geotechnical testing agency, according to ASTM D 1586.

H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below the 
ground surface.

I. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt 
pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a 
cement concrete or hot-mix asphalt walk.

J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately 
below subbase, drainage fill, drainage course, or topsoil materials.

K. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services 
within buildings.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of the following manufactured products required:

1. Controlled low-strength material, including design mixture.

2. Warning tapes.

B. Samples for Verification: For the following products, in sizes indicated below:

1. Warning Tape: 12 inches long; of each color.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.

B. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as 
follows:



Tortuga Ranch Skills Center SPS+ Architects, LLP
Pascua Yaqui Tribe Project No. 21027

EARTH MOVING 312000 - 3

1. Classification according to ASTM D 2487.

2. Laboratory compaction curve and material types according to site geotechnical report.

C. Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction and 
site improvements, including finish surfaces that might be misconstrued as damage caused by earth-
moving operations. Submit before earth moving begins.

1.6 QUALITY ASSURANCE

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and ASTM D 3740 
for testing indicated.

1.7 FIELD CONDITIONS

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or 
used facilities during earth-moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 
permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction.

B. Do not commence earth-moving operations until erosion- and sedimentation-control measures are in 
place.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available 
from excavations.

B. Satisfactory Soils: refer to geotechnical report

1. Liquid Limit: per geotechnical report.

2. Plasticity Index: per geotechnical report.

C. Unsatisfactory Soils: refer to geotechnical report

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum 
moisture content at time of compaction.

D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, 
and natural or crushed sand; refer to geotechnical report.

E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; refer to geotechnical report.

F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, 
and natural or crushed sand; refer to geotechnical report.
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G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, 
and natural or crushed sand; refer to geotechnical report.

H. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed 
gravel; refer to geotechnical report.

I. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural 
sand; refer to geotechnical report.

J. Sand: fine aggregates, refer to geotechnical report.

K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

2.2 GEOTEXTILES

A. Subsurface Drainage Geotextile: refer to PAG standard specifications.

2.3 CONTROLLED LOW-STRENGTH MATERIAL

A. Controlled Low-Strength Material: refer to PAG standard specifications.

B. NOT USED

2.4 ACCESSORIES

A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking 
and identifying underground utilities, 6 inches wide and 4 mils thick, continuously inscribed with a 
description of the utility; colored as follows:

1. Red: Electric.

2. Yellow: Gas, oil, steam, and dangerous materials.

3. Orange: Telephone and other communications.

4. Blue: Water systems.

5. Green: Sewer systems.

B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 
continuously inscribed with a description of the utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches 
deep; colored as follows:

1. Red: Electric.

2. Yellow: Gas, oil, steam, and dangerous materials.

3. Orange: Telephone and other communications.

4. Blue: Water systems.

5. Green: Sewer systems.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving 
operations.

B. Protect and maintain erosion and sedimentation controls during earth-moving operations.

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary 
protection before placing subsequent materials.

3.2 EXPLOSIVES

A. Explosives: Do not use explosives.

3.3 EXCAVATION, GENERAL

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and 
subsurface conditions encountered. Unclassified excavated materials may include rock, soil 
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be authorized 
for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and 
rock, replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent construction 
without exceeding the following dimensions:

a. 24 inches outside of concrete forms other than at footings.

b. 12 inches outside of concrete forms at footings.

c. 6 inches outside of minimum required dimensions of concrete cast against grade.

d. Outside dimensions of concrete walls indicated to be cast against rock without forms or 
exterior waterproofing treatments.

e. 6 inches beneath bottom of concrete slabs-on-grade.

f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 42 
inches wide.

3.4 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations: Place footings and foundations on engineered fill 
as directed in the geotechnical report.
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2. Excavation for Basins, and Mechanical or Electrical Utility Structures: Excavate to elevations 
and dimensions indicated within a tolerance of plus or minus 1 inch. Do not disturb bottom of 
excavations intended as bearing surfaces.

3.5 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades.

3.6 EXCAVATION FOR UTILITY TRENCHES

A. Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost 
line.

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or 
conduit unless otherwise indicated.

1. Clearance: width according to specified utility construction requirements.

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of 
pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp objects 
along trench subgrade.

1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench bottoms 
and support pipe and conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to 
support bottom 90 degrees of pipe or conduit circumference. Fill depressions with tamped 
sand backfill.

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support 
conduit on an undisturbed subgrade.

4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing 
material to allow for bedding course.

3.7 SUBGRADE INSPECTION

A. Notify Architect when excavations have reached required subgrade.

B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed.

C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-
wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and areas of 
excess yielding. Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction. Limit vehicle speed to 3 mph.
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2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed.

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Architect, without additional compensation.

3.8 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, 
with 28-day compressive strength of 2500 psi, may be used when approved by Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
Architect.

3.9 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, 
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 
remaining trees.

3.10 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for Record Drawings.

3. Testing and inspecting underground utilities.

4. Removing concrete formwork.

5. Removing trash and debris.

6. Removing temporary shoring, bracing, and sheeting.

7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.11 UTILITY TRENCH BACKFILL

A. Place backfill on subgrades free of mud or frost.

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course 
to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies 
of conduits.

C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of bottom 
of footings with satisfactory soil; fill with concrete to elevation of bottom of footings. 
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D. Trenches under Roadways: Provide 4-inch thick, concrete-base slab support for piping or conduit 
less than 30 inches below surface of roadways. After installing and testing, completely encase piping 
or conduit in a minimum of 4 inches of concrete before backfilling or placing roadway subbase 
course.

E. Backfill voids with satisfactory soil while removing shoring and bracing.

F. Initial Backfill:

1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of particles larger than 1 
inch in any dimension, to a height of 12 inches over the pipe or conduit.

a. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of piping or conduit to avoid damage or displacement of 
piping or conduit. Coordinate backfilling with utilities testing.

G. Final Backfill:

1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade elevation.

H. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade, except 6 
inches below subgrade under pavements and slabs.

3.12 SOIL FILL

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material.

B. Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.

2. Under walks and pavements, use satisfactory soil material.

3. Under steps and ramps, use engineered fill.

4. Under building slabs, use engineered fill.

5. Under footings and foundations, use engineered fill.

C. Place soil fill on subgrades free of mud or frost.

3.13 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy or contain frost.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds 
optimum moisture content by 2 percent and is too wet to compact to specified dry density.
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3.14 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than 10 inches in loose depth for material 
compacted by heavy compaction equipment and not more than 4 inches in loose depth for material 
compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry density according 
to ASTM D 698:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches 
of existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer 
of backfill or fill soil material at 95 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 95 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 95 percent.

5. See Fill compaction requirements of geotechnical report for additional information.

3.15 GRADING

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with 
compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.

2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 
tolerances.

B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish 
subgrades to elevations required to achieve indicated finish elevations, within the following subgrade 
tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch.

2. Walks: Plus or minus 1 inch.

3. Pavements: Plus or minus 1/2 inch.

C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-foot 
straightedge.

3.16 SUBSURFACE DRAINAGE

A. Subdrainage Pipe: Specified in Section 334600 "Subdrainage."

B. Subsurface Drain: Place subsurface drainage geotextile around perimeter of subdrainage trench. 
Place a 6-inch course of filter material on subsurface drainage geotextile to support subdrainage 
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pipe. Encase subdrainage pipe in a minimum of 12 inches of filter material, placed in compacted 
layers 6 inches thick, and wrap in subsurface drainage geotextile, overlapping sides and ends at 
least 6 inches.

1. Compact each filter material layer to 85 percent of maximum dry density according to 
ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor.

C. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, to 
within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage backfill with 
one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 inches.

1. Compact each filter material layer to 85 percent of maximum dry density according to 
ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor.

2. Place and compact impervious fill over drainage backfill in 6-inch thick compacted layers to 
final subgrade.

3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

A. Place subbase course and base course on subgrades free of mud or frost.

B. On prepared subgrade, place subbase course and base course under pavements and walks as 
follows:

1. Place base course material over subbase course under hot-mix asphalt pavement.

2. Shape subbase course and base course to required crown elevations and cross-slope grades.

3. Place subbase course and base course 6 inches or less in compacted thickness in a single 
layer.

4. Place subbase course and base course that exceeds 6 inches in compacted thickness in 
layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 
inches thick.

5. Compact subbase course and base course at optimum moisture content to required grades, 
lines, cross sections, and thickness to not less than 95 percent of maximum dry density 
according to ASTM D 698.

6. Compact Aggregate base placed beneath pavements at optimum moisture content to required 
grades, lines, cross sections, and thickness to not less than 100 percent of maximum dry 
density according to ASTM D 698. 

C. Pavement Shoulders: Place shoulders along edges of subbase course and base course to prevent 
lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soil materials and 
compact simultaneously with each subbase and base layer to not less than 95 percent of maximum 
dry density according to ASTM D 698.

3.18 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE

A. Place drainage course on subgrades free of mud or frost.

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-
grade as follows:
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1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends.

2. Place drainage course 6 inches or less in compacted thickness in a single layer.

3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 
thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.

4. Compact each layer of drainage course to required cross sections and thicknesses to not less 
than 95 percent of maximum dry density according to ASTM D 698.

3.19 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a qualified special inspector to perform the following special 
inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with 
requirements.

2. Determine that fill material classification and maximum lift thickness comply with 
requirements.

3. Determine, during placement and compaction, that in-place density of compacted fill complies 
with requirements.

B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to perform 
tests and inspections.

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements.

D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed to 
verify design bearing capacities. Subsequent verification and approval of other footing subgrades 
may be based on a visual comparison of subgrade with tested subgrade when approved by 
Architect.

E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at the following locations 
and frequencies:

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill layer, at 
least one test for every 2000 sq. ft or less of paved area or building slab but in no case fewer 
than three tests.

2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every 100 feet 
or less of wall length but no fewer than two tests.

3. Trench Backfill: At each compacted initial and final backfill layer, at least one test for every 
150 feet or less of trench length but no fewer than two tests.

F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth 
required; recompact and retest until specified compaction is obtained.
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3.20 PROTECTION

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of 
trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and 
recompact.

C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill 
with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 
eliminate evidence of restoration to greatest extent possible.

3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or 
spread soil as directed by Architect.

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose 
of them off Owner's property.

END OF SECTION 312000
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SECTION 31 3116 

TERMITE CONTROL 

 
PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes soil treatment for termite control. 
 

1.2 SUBMITTALS 

 

A. Product data and application instructions. 

 

B. Certification that products used t o  comply with U.S. Environmental Protection Agency 
(EPA) regulations for termiticides. 
 

1.3 QUALITY ASSURANCE 

 

A. In addition to requirements of these specifications, comply with manufacturer’s instructions 
and recommendations for preparing substrate and application. 

 

B. Engage a professional pest control operator who is licensed according to regulations of 
governing authorities to apply soil treatment solution. 

 

C. Use only termiticides that bear a federal registration number of the EPA and are approved 
by local authorities having jurisdiction. 
 

1.4 JOB CONDITIONS 

 

A. Restrictions: Do not apply soil treatment solution until excavating, filling, and grading 
operations are completed, except as otherwise required in construction operations. 

 

B. To ensure penetration, do not apply soil treatment to frozen or excessively wet soils or 
during inclement weather. Comply with handling and application instructions of the soil 
toxicant manufacturer. 
 

1.5 WARRANTY 

 

A. Warranty: Furnish written warranty, executed by Applicator and Contractor, certifying that 
applied soil termiticide treatment will prevent infestation of subterranean termites. If 
subterranean termite activity is discovered during the warranty period, Contractor will re-
treat soil and repair or replace damage caused by termite infestation. 

 

B. Warranty Period: 5 years from the date of Substantial Completion. 
 

C. The warranty shall not deprive the Owner of other rights the Owner may have under 
other provisions of the Contract Documents and will be in addition to and run concurrently 
with other warranties made by the Contractor under requirements of the Contract Documents. 

 

PART 2 - PRODUCTS 

 

2.1 SOIL TREATMENT SOLUTION 
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A. General: Use an emulsible, concentrated termiticide that dilutes with water, specially 

formulated to prevent termite’s infestation. Fuel oil will not be permitted as a diluent. Provide 
a solution consisting of one of following chemical elements. 

 
B. Products: Subject to compliance with requirements, provide one of the following: 

1. Permethrin: 
a. Dragnet SFR, FMC Corp. 
b. Torpedo, ICI Americas, Inc. 

 
C. Dilute with water to concentration level recommended by the manufacturer. 

 
D. Other solutions may be used as recommended by Applicator if approved for intended 

application by local authorities having jurisdiction. Use only soil treatment solutions that are 
not harmful to plants. 

 
PART 3 - EXECUTION 

 

3.1 APPLICATION 

 

A. Surface Preparation: Remove foreign matter that could decrease treatment effectiveness 
on areas to be treated. Loosen, rake, and level soil to be treated, except previously 
compacted areas under slabs and foundations. Toxicants may be applied before placing 
compacted fill under slabs if recommended by the toxicant manufacturer. 

 

B. Application Rates: Apply soil treatment solution as follows: 

1. Under slab-on-grade structures, treat t h e  soil before concrete slabs are placed, 
using the following application rates: 

a. Apply 4 gallons of chemical solutions per 10 linear feet to soil in critical 
areas under the slab, including entire inside perimeter of foundation walls, 
along with both sides of interior partition walls, around plumbing pipes and 
electric conduit penetrating slab, and around interior column footers. 

b. Apply 1 gallon of chemical solution per 10 sq. ft. as an overall treatment 
under t h e  slab and attached slab areas where fill is soil or unwashed 
gravel. Apply 1-1/2 gallon of chemical solution per 10 sq. ft. to areas where 
fill is washed gravel or other coarse absorbent material. 

c. Apply 4 gallons of chemical solution per 10 linear feet of the trench for every 12 
inches of depth from grade to the footing, along with outside edge of the 
building.  Dig a trench 6 to 8 inches wide along outside of foundation to a 
depth of not less than 12 inches. Punch holes to the top of footing at not 
more than 12 inches o.c. and apply the chemical solution. Mix chemical 
solution with the soil as it is being replaced in the trench. 

2. At expansion joints, control joints, and areas where slabs will be penetrated, apply 
at a rate of 4 gallons per 10 linear feet of penetration. 

 

C. Post signs in areas of application to warn workers that soil termiticide treatment has 
been applied. Remove signs after areas are covered by other construction. 

 

D. Reapply soil treatment solution to areas disturbed by subsequent excavation, landscape 
grading, or other construction activities following application. 

 

 
END OF SECTION 31 3116 
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SECTION 321313
CONCRETE PAVING
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1. Pima Association of Governments (PAG), Standard Specifications for Public Improvements, 
2015 Edition, Volume 1, http://apps.pagnet.org/standardspecifications, if more stringent than 
herein specified.

1.2 SUMMARY

A. Section Includes Concrete Paving.

1. Driveways.

2. Curbs and gutters.

3. Walks.

B. Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for general building applications of concrete.

2. Section 321373 "Concrete Paving Joint Sealants" for joint sealants in expansion and 
contraction joints within concrete paving and in joints between concrete paving and asphalt 
paving or adjacent construction.

3. Section 321713 "Parking Bumpers."  

4. Section 321723 "Pavement Markings."  ITEM NOT USED FOR THIS PROJECT

5. Section 321726 "Tactile Warning Surfacing" for detectable warning strips. ITEM NOT USED 
FOR THIS PROJECT.

1.3 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash, slag cement, and other pozzolans.

B. W/C Ratio: The ratio by weight of water to cementitious materials.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples for Verification: For each type of product or exposed finish, prepared as Samples of size 
indicated below:

1. Exposed Aggregate: 10-lb Sample of each mix.

http://apps.pagnet.org/standardspecifications
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C. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances warrant 
adjustments.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified installer of stamped detectable warnings, ready-mix concrete 
manufacturer, and testing agency.

B. Material Certificates: For the following, from manufacturer:

1. Cementitious materials.

2. Admixtures.

3. Curing compounds.

4. Applied finish materials.

5. Bonding agent or epoxy adhesive.

6. Joint fillers.

C. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Stamped Detectable Warning Installer Qualifications: An employer of workers trained and approved 
by manufacturer of stamped concrete paving systems.

B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C 94/C 94M requirements for production facilities 
and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

C. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for testing 
indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 
Grade 1, according to ACI CP-1 or an equivalent certification program.

D. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution.

1. Build mockups of full-thickness sections of concrete paving to demonstrate typical joints; 
surface finish, texture, and color; curing; and standard of workmanship.

2. Build mockups of concrete paving in the location and of the size indicated or, if not indicated, 
build mockups where directed by Architect and not less than 96 inches by 96 inches.
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3. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing.

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion.

1.7 PRECONSTRUCTION TESTING

A. Preconstruction Testing Service: Engage a qualified independent testing agency to perform 
preconstruction testing on concrete paving mixtures.

1.8 FIELD CONDITIONS

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction 
activities.

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced 
strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the 
following:

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water 
and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 
deg F and not more than 80 deg F at point of placement.

2. Do not use frozen materials or materials containing ice or snow.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 
accelerators unless otherwise specified and approved in design mixtures.

C. Hot-Weather Concrete Placement: Comply with ACI 301 and as follows when hot-weather conditions 
exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of 
placement. Chilled mixing water or chopped ice may be used to control temperature, provided 
water equivalent of ice is calculated in total amount of mixing water. Using liquid nitrogen to 
cool concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A. ACI Publications: Comply with ACI 301 unless otherwise indicated.

2.2 FORMS

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to 
provide full-depth, continuous, straight, and smooth exposed surfaces.

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. Do not use 
notched and bent forms.
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B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or 
adversely affect concrete surfaces and that will not impair subsequent treatments of concrete 
surfaces.

2.3 CONCRETE MATERIALS

A. Regional Materials: Concrete shall be manufactured within 500 miles of Project site from 
aggregates and cementitious materials that have been extracted, harvested, or recovered, as well as 
manufactured, within 500 miles of Project site.

B. Regional Materials: Concrete shall be manufactured within 500 miles of Project site.

C. Cementitious Materials: Use the following cementitious materials, of same type, brand, and source 
throughout Project:

1. Portland Cement: ASTM C 150 gray Portland cement per Section 1006 of PAG specifications. 

D. Normal-Weight Aggregates: Refer to section 1006-2.03 of PAG specifications.

1. Maximum Coarse-Aggregate Size: Refer to Section 1006 of PAG specifications.

2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

E. Exposed Aggregate: Selected, hard, and durable; washed; free of materials with deleterious 
reactivity to cement or that cause staining; from a single source, with gap-graded coarse aggregate 
as follows:

1. Aggregate Sizes: Refer to Section 1006 of PAG specifications.

F. Air-Entraining Admixture: ASTM C 260/C 260M.

G. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other admixtures 
and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious 
material.  Refer to Section 1006 of PAG specifications

H. Water: Potable and complying with ASTM C 94/C 94M.

2.4 CURING MATERIALS

A. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry.

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

C. Water: Potable.

2.5 RELATED MATERIALS

A. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-
expanding cork in preformed strips.

B. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive 
aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less 
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than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by freezing, 
moisture, and cleaning materials.

C. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene.

D. Epoxy-Bonding Adhesive: ASTM C 881/C 881M, two-component epoxy resin capable of humid 
curing and bonding to damp surfaces; of class suitable for application temperature, of grade 
complying with requirements, and of the following types:

E. Chemical Surface Retarder: Water-soluble, liquid, set retarder with color dye, for horizontal concrete 
surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 
1/4 inch.

F. Rock Salt: Sodium chloride crystals, kiln dried, coarse gradation with 100 percent passing 3/8-inch 
sieve and 85 percent retained on a No. 8 sieve.

2.6 CONCRETE MIXTURES

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-
weight concrete, and as determined by either laboratory trial mixtures or field experience.

1. Use a qualified independent testing agency for preparing and reporting proposed concrete 
design mixtures for the trial batch method.

2. When automatic machine placement is used, determine design mixtures and obtain laboratory 
test results that comply with or exceed requirements.

B. Cementitious Materials: Refer to Section 1006 of PAG specifications.

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at 
point of placement having an air content as follows:

1. Air Content: Refer to Section 1006 of PAG specifications nominal maximum aggregate size.

D. Limit water-soluble, chloride-ion content in hardened concrete per Section 1006 of PAG 
specifications.

E. Chemical Admixtures: Use admixtures according to manufacturer's written instructions.

F. Concrete Mixtures: Normal-weight concrete.

1. Compressive Strength (28 Days): 2500 psi per to Section 908 of PAG specifications.

2. Maximum W/C Ratio at Point of Placement: Refer to Section 1006 of PAG specifications.

3. Slump Limit: Refer to Section 1006 of PAG specifications.

2.7 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94 and ASTM C 1116. Furnish batch certificates for each batch discharged and used in the 
Work.
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1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-
1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery 
time to 60 minutes.

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.

1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not 
more than 5 minutes after ingredients are in mixer, before any part of batch is released.

2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds for each 
additional 1 cu. yd.

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixing time, quantity, and amount of 
water added.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances.

B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of 
excess yielding.

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. Limit 
vehicle speed to 3 mph.

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not 
less than 15 tons.

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch 
according to requirements in Section 312000 "Earth Moving."

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove loose material from compacted subbase surface immediately before placing concrete.

3.3 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, 
grades, and elevations. Install forms to allow continuous progress of work and so forms can remain 
in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete 
without damage.
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3.4 JOINTS

A. General: Form construction, isolation, and contraction joints and tool edges true to line, with faces 
perpendicular to surface plane of concrete. Construct transverse joints at right angles to centerline 
unless otherwise indicated.

1. When joining existing paving, place transverse joints to align with previously placed joints 
unless otherwise indicated.

B. Construction Joints: Set construction joints at side and end terminations of paving and at locations 
where paving operations are stopped for more than one-half hour unless paving terminates at 
isolation joints.

1. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces.

2. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys unless 
otherwise indicated. Embed keys at least 1-1/2 inches into concrete.

3. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate 
or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch 
basins, manholes, inlets, structures, other fixed objects, and where indicated.

1. Locate expansion joints at intervals of 45 feet unless otherwise indicated.

2. Extend joint fillers full width and depth of joint.

3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint 
sealant is indicated.

4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.

5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or clip 
joint-filler sections together.

6. During concrete placement, protect top edge of joint filler with metal, plastic, or other 
temporary preformed cap. Remove protective cap after concrete has been placed on both 
sides of joint.

D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as 
indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete 
thickness, as follows, to match jointing of existing adjacent concrete paving:

1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or 
diamond-rimmed blades. Cut 1/8-inch wide joints into concrete when cutting action will not 
tear, abrade, or otherwise damage surface and before developing random contraction cracks.

a. Tolerance: Ensure that sawed joints are within 3 inches either way from centers of 
dowels.
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E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging 
tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes. Eliminate edging-
tool marks on concrete surfaces.

3.5 CONCRETE PLACEMENT

A. Before placing concrete, inspect and complete formwork installation, and items to be embedded or 
cast-in.

B. Remove snow, ice, or frost from subbase surface before placing concrete. Do not place concrete on 
frozen surfaces.

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not place 
concrete around manholes or other structures until they are at required finish elevation and 
alignment.

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.

E. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or 
drag concrete into place or use vibrators to move concrete into place.

F. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by 
hand spading, rodding, or tamping.

1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal 
vibrator. Keep vibrator away from joint assemblies or side forms. Use only square-faced 
shovels for hand spreading and consolidation. Consolidate with care to prevent dislocating 
joint devices.

G. Screed paving surface with a straightedge and strike off.

H. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface 
plane before excess moisture or bleedwater appears on the surface. Do not further disturb concrete 
surfaces before beginning finishing operations or spreading surface treatments.

3.6 FLOAT FINISHING

A. General: Do not add water to concrete surfaces during finishing operations.

B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven floats 
or by hand floating if area is small or inaccessible to power units. Finish surfaces to true planes. Cut 
down high spots and fill low spots. Refloat surface immediately to uniform granular texture.

1. Burlap Finish: Drag a seamless strip of damp burlap across float-finished concrete, 
perpendicular to line of traffic, to provide a uniform, gritty texture.

2. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished 
concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.

3.7 DETECTABLE WARNING INSTALLATION – NOT USED FOR THIS PROJECT

A. Blockouts: Form blockouts in concrete for installation of detectable paving units specified in 
Section 321726 "Tactile Warning Surfacing."  
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1. Tolerance for Opening Size: Plus 1/4 inch, no minus.

B. Cast-in-Place Detectable Warning Tiles: Form blockouts in concrete for installation of tiles specified 
in Section 321726 "Tactile Warning Surfacing." Screed surface of concrete where tiles are to be 
installed to elevation, so that edges of installed tiles will be flush with surrounding concrete paving. 
Embed tiles in fresh concrete to comply with Section 321726 "Tactile Warning Surfacing" 
immediately after screeding concrete surface.

1. Remove residual release agent according to manufacturer's written instructions, but no fewer 
than three days after stamping concrete. High-pressure-wash surface and joint patterns, 
taking care not to damage stamped concrete. Control, collect, and legally dispose of runoff.

3.8 CONCRETE PROTECTION AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.

B. Comply with ACI 306.1 for cold-weather protection.

C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions 
cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply 
according to manufacturer's written instructions after placing, screeding, and bull floating or darbying 
concrete but before float finishing.

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface.

E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing 
compound, or a combination of these as follows:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 
following materials:

a. Water.

b. Continuous water-fog spray.

c. Absorptive cover, water saturated and kept continuously wet. Cover concrete surfaces 
and edges with 12-inch lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover, 
placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed 
by waterproof tape or adhesive. Immediately repair any holes or tears occurring during 
installation or curing period, using cover material and waterproof tape.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according 
to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three 
hours after initial application. Maintain continuity of coating, and repair damage during curing 
period.

3.9 PAVING TOLERANCES

A. Comply with tolerances in ACI 117 and as follows:
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1. Elevation: 3/4 inch.

2. Thickness: Plus 3/8 inch, minus 1/4 inch.

3. Surface: Gap below 10-feet-long; unleveled straightedge not to exceed 1/2 inch.

4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12 
inches of tie bar.

5. Lateral Alignment and Spacing of Dowels: 1 inch.

6. Vertical Alignment of Dowels: 1/4 inch.

7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch per 12 
inches of dowel.

8. Joint Spacing: 3 inches.

9. Contraction Joint Depth: Plus 1/4 inch, no minus.

10. Joint Width: Plus 1/8 inch, no minus.

3.10 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained according 
to ASTM C 172/C 172M shall be performed according to the following requirements:

1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mixture placed each day.

a. When frequency of testing will provide fewer than five compressive-strength tests for 
each concrete mixture, testing shall be conducted from at least five randomly selected 
batches or from each batch if fewer than five are used.

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but 
not less than one test for each day's pour of each concrete mixture. Perform additional tests 
when concrete consistency appears to change.

3. Air Content: ASTM C 231/C 231M, pressure method; one test for each composite sample, but 
not less than one test for each day's pour of each concrete mixture.

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 
deg F and below and when it is 80 deg F and above, and one test for each composite sample.

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of three 
standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and two 
specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from two 
specimens obtained from same composite sample and tested at 28 days.
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C. Strength of each concrete mixture will be satisfactory if average of any three-consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no compressive-
strength test value falls below specified compressive strength by more than 500 psi.

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 
hours of testing. Reports of compressive-strength tests shall contain Project identification name and 
number, date of concrete placement, name of concrete testing and inspecting agency, location of 
concrete batch in Work, design compressive strength at 28 days, concrete mixture proportions and 
materials, compressive breaking strength, and type of break for both 7- and 28-day tests.

E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete.

F. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test 
results indicate that slump, air entrainment, compressive strengths, or other requirements have not 
been met, as directed by Architect.

G. Concrete paving will be considered defective if it does not pass tests and inspections.

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

I. Prepare test and inspection reports.

3.11 REPAIR AND PROTECTION

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply 
with requirements in this Section. Remove work in complete sections from joint to joint unless 
otherwise approved by Architect.

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or 
defective areas. Fill drilled core holes in satisfactory paving areas with portland cement concrete 
bonded to paving with epoxy adhesive.

C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 
placement. When construction traffic is permitted, maintain paving as clean as possible by removing 
surface stains and spillage of materials as they occur.

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving 
not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 321313
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SECTION 321373
CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1. Pima Association of Governments (PAG), Standard Specifications for Public Improvements, 
2015 Edition, Volume 1, http://apps.pagnet.org/standardspecifications, if more stringent than 
herein specified.

1.2 SUMMARY

A. Section Includes:

1. Cold-applied joint sealants.
2. Hot-applied joint sealants.
3. Cold-applied, fuel-resistant joint sealants.
4. Hot-applied, fuel-resistant joint sealants.
5. Joint-sealant backer materials.
6. Primers.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples for Verification: For each kind and color of joint sealant required, provide Samples with 
joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material matching 
the appearance of exposed surfaces adjacent to joint sealants.

C. Paving-Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Product Certificates: For each type of joint sealant and accessory.

http://apps.pagnet.org/standardspecifications
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1.5 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer.

B. Product Testing: Test joint sealants using a qualified testing agency.

1.6 FIELD CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F.

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 

indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed from 

joint substrates.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Compatibility: Provide joint sealants, backing materials, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and application, 
as demonstrated by joint-sealant manufacturer, based on testing and field experience.

2.2 COLD-APPLIED JOINT SEALANTS

A. Single-Component, Nonsag, Silicone Joint Sealant: ASTM D 5893/D 5893M, Type NS.

B. Single-Component, Self-Leveling, Silicone Joint Sealant: ASTM D 5893/D 5893M, Type SL.

C. Multicomponent, Nonsag, Urethane, Elastomeric Joint Sealant: ASTM C 920, Type M, Grade NS, 
Class 25, for Use T.

D. Single Component, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C 920, Type S, 
Grade P, Class 25, for Use T.

E. Multicomponent, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C 920, Type M, Grade P, 
Class 25, for Use T.

2.3 HOT-APPLIED JOINT SEALANTS

A. Hot-Applied, Single-Component Joint Sealant: ASTM D 6690, Type  II or III.
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2.4 COLD-APPLIED, FUEL-RESISTANT JOINT SEALANTS

A. Fuel-Resistant, Single-Component, Pourable, Modified-Urethane, Elastomeric Joint Sealant: 
ASTM C 920, Type S, Grade P, Class 25, for Use T.

B. Fuel-Resistant, Multicomponent, Pourable, Modified-Urethane, Elastomeric Joint Sealant: 
ASTM C 920, Type M, Grade P, Class 12-1/2 or 25, for Use T.

2.5 HOT-APPLIED, FUEL-RESISTANT JOINT SEALANTS

A. Hot-Applied, Fuel-Resistant, Single-Component Joint Sealants: ASTM D 7116, Type III.

2.6 JOINT-SEALANT BACKER MATERIALS

A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, primers, 
and other joint fillers; and approved for applications indicated by joint-sealant manufacturer, based 
on field experience and laboratory testing.

B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants: ASTM D 5249, Type 1, of diameter 
and density required to control sealant depth and prevent bottom-side adhesion of sealant.

C. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and 
density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.

D. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness and 
width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill 
remainder of joint opening under sealant.

2.7 PRIMERS

A. Primers: Product recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints to receive joint sealants, with Installer present, for compliance with requirements for 
joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately to comply 
with joint-sealant manufacturer's written instructions.
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1. Remove all foreign material from joint substrates that could interfere with adhesion of joint 
sealant, including dust, old joint sealants, oil, grease, waterproofing, water repellents, water, 
surface dirt, and frost.

B. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. 
Apply primer to comply with joint-sealant manufacturer's written instructions. Confine primers to 
areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces.

3.3 INSTALLATION OF JOINT SEALANTS

A. Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated unless more stringent requirements apply.

B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions.

C. Install joint-sealant backings to support joint sealants during application and at position required to 
produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow 
optimum sealant movement capability.

1. Do not leave gaps between ends of joint-sealant backings.
2. Do not stretch, twist, puncture, or tear joint-sealant backings.
3. Remove absorbent joint-sealant backings that have become wet before sealant application 

and replace them with dry materials.

D. Install joint sealants immediately following backing installation, using proven techniques that 
comply with the following:

1. Place joint sealants so they fully contact joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability.

E. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before skinning 
or curing begins, tool sealants according to the following requirements to form smooth, uniform 
beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of 
sealant with sides of joint:

1. Remove excess joint sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not 

discolor sealants or adjacent surfaces.

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless 
otherwise indicated.

3.4 CLEANING AND PROTECTION

A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials 
approved in writing by joint-sealant manufacturers.
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B. Protect joint sealants, during and after curing period, from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion. If, despite such protection, damage or 
deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately and 
replace with joint sealant so installations in repaired areas are indistinguishable from the original 
work.

3.5 PAVING-JOINT-SEALANT SCHEDULE

A. Joint-Sealant Application: Joints within concrete paving.

1. Joint Location:

a. Expansion and isolation joints in concrete paving.
b. Contraction joints in concrete paving.
c. Other joints as indicated.

2. Joint Sealant: Single-component, nonsag, silicone joint sealant.

B. Joint-Sealant Application: Joints within concrete paving and between concrete and asphalt paving.

1. Joint Location:

a. Joints between concrete and asphalt paving.
b. Joints between concrete curbs and asphalt paving.
c. Other joints as indicated.

2. Joint Sealant: Hot-applied, single-component joint sealant.

C. Joint-Sealant Application: Fuel-resistant joints within concrete paving.

1. Joint Location:

a. Expansion and isolation joints in concrete paving.
b. Contraction joints in concrete paving.
c. Other joints as indicated.

2. Joint Sealant: Fuel-resistant, single-component, pourable, modified-urethane, elastomeric 
joint sealant.

END OF SECTION 321373
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SECTION 321713
PARKING BUMPERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes wheel stops.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples for Initial Selection: For each type of exposed finish requiring color selection.

C. Samples for Verification: For wheel stops, 6 inches long, showing color and cross section; with 
fasteners.

PART 2 - PRODUCTS

2.1 PARKING BUMPERS

A. Concrete Wheel Stops: Precast, steel-reinforced, air-entrained concrete, 4000-psi minimum 
compressive strength, 6 inches high by 6 (Top) to 8 (Bottom) inches wide by 72 inches long. 
Provide chamfered corners, transverse drainage slots on underside, and a minimum of two 
factory-formed or -drilled vertical holes through wheel stop for anchoring to substrate.

1. Surface Appearance: Free of pockets, sand streaks, honeycombs, and other obvious 
defects. Corners shall be uniform, straight, and sharp.

2. Mounting Hardware: Two #4 x 3-foot rebar anchors minimum as standard with wheel-
stop manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that pavement is in suitable condition to begin installation according to manufacturer's 
written instructions.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION

A. General: Install wheel stops according to manufacturer's written instructions unless otherwise 
indicated.

B. Install wheel stops in bed of adhesive before anchoring.

C. Securely anchor wheel stops to pavement with hardware in each preformed vertical hole in 
wheel stop as recommended in writing by manufacturer. Recess head of hardware beneath top 
of wheel stop.

END OF SECTION 321713
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SECTION 330500
COMMON WORK RESULTS FOR UTILITIES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1. Pima Association of Governments (PAG), Standard Specifications for Public Improvements, 
2015 Edition, Volume 1, http://apps.pagnet.org/standardspecifications, if more stringent than 
herein specified.

1.2 SUMMARY

A. This Section includes the following:

1. Piping joining materials.

2. Transition fittings.

3. Dielectric fittings.

4. Sleeves.

5. Identification devices.

6. Grout.

7. Flowable fill.

8. Piped utility demolition.

9. Piping system common requirements.

10. Equipment installation common requirements.

11. Painting.

12. Concrete bases.

13. Metal supports and anchorages.

1.3 DEFINITIONS

A. Exposed Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and 
weather conditions.

B. Concealed Installations: Concealed from view and protected from weather conditions and 
physical contact by building occupants but subject to outdoor ambient temperatures. Examples 
include installations within unheated shelters.

C. ABS: Acrylonitrile-butadiene-styrene plastic.

D. CPVC: Chlorinated polyvinyl chloride plastic.

E. PE: Polyethylene plastic.

F. PVC: Polyvinyl chloride plastic.

1.4 ACTION SUBMITTALS

A. Product Data: For the following:

1. Dielectric fittings.

http://apps.pagnet.org/standardspecifications
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2. Identification devices.

1.5 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.6 QUALITY ASSURANCE

A. Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel."

B. Steel Piping Welding: Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code: Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."

2. Certify that each welder has passed AWS qualification tests for welding processes involved 
and that certification is current.

C. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of 
identification devices.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture.

B. Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

1.8 COORDINATION

A. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed.

B. Coordinate installation of identifying devices after completing covering and painting if devices are 
applied to surfaces.

C. Coordinate size and location of concrete bases. Formwork, reinforcement, and concrete 
requirements are specified in Section 03 3000 "Cast-in-Place Concrete."

PART 2 - PRODUCTS

2.1 PIPING JOINING MATERIALS

A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system 
contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness, unless 
otherwise indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.

b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8-inch-thick, unless otherwise indicated; and full-face or 
ring type, unless otherwise indicated.

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system 
manufacturer, unless otherwise indicated.
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D. Solder Filler Metals: ASTM B32, lead-free alloys. Include water-flushable flux according to 
ASTM B813.

E. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated.

F. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for 
wall thickness and chemical analysis of steel pipe being welded.

G. Solvent Cements for Joining Plastic Piping:

1. ABS Piping: ASTM D2235.

2. CPVC Piping: ASTM F493.

3. PVC Piping: ASTM D2564. Include primer according to ASTM F656.

4. PVC to ABS Piping Transition: ASTM D3138.

H. Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer.

2.2 TRANSITION FITTINGS

A. Transition Fittings, General: Same size as, and with pressure rating at least equal to and with 
ends compatible with, piping to be joined.

B. Transition Couplings NPS 1-1/2 and Smaller:

1. Underground Piping: Manufactured piping coupling or specified piping system fitting.

2. Aboveground Piping: Specified piping system fitting.

C. AWWA Transition Couplings NPS 2 and Larger:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

a. Cascade Waterworks Mfg. Co.

b. JCM Industries, Inc.

c. Viking Johnson.

2. Description: AWWA C219, metal sleeve-type coupling for underground pressure piping.

D. Plastic-to-Metal Transition Fittings:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

a. Spears Manufacturing Company.

2. Description: CPVC and PVC one-piece fitting with manufacturer's Schedule 80 equivalent 
dimensions; one end with threaded brass insert, and one solvent-cement-joint or threaded 
end.

E. Plastic-to-Metal Transition Unions:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

a. Colonial Engineering, Inc.

b. NIBCO INC.

c. Spears Manufacturing Company.

http://www.specagent.com/Lookup?ulid=3639
http://www.specagent.com/Lookup?uid=123457135021
http://www.specagent.com/Lookup?uid=123457135018
http://www.specagent.com/Lookup?uid=123457135020
http://www.specagent.com/Lookup?ulid=3640
http://www.specagent.com/Lookup?uid=123457135024
http://www.specagent.com/Lookup?ulid=3641
http://www.specagent.com/Lookup?uid=123457135025
http://www.specagent.com/Lookup?uid=123457135026
http://www.specagent.com/Lookup?uid=123457135027
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2. Description: MSS SP-107, CPVC and PVC  four-part union. Include brass or stainless-steel 
threaded end, solvent-cement-joint or threaded plastic end, rubber O-ring, and union nut.

F. Flexible Transition Couplings for Underground Nonpressure Drainage Piping:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

a. Cascade Waterworks Mfg. Co.

b. Fernco Inc.

c. Mission Rubber Company.

2. Description: ASTM C1173 with elastomeric sleeve, ends same size as piping to be joined, 
and corrosion-resistant metal band on each end.

2.3 DIELECTRIC FITTINGS

A. Dielectric Fittings, General: Assembly of copper alloy and ferrous materials or ferrous material 
body with separating nonconductive insulating material suitable for system fluid, pressure, and 
temperature.

B. Dielectric Unions:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

a. Capitol Manufacturing Co.

b. Central Plastics Company.

c. WATTS.

d. Zurn Industries, LLC.

2. Description: Factory fabricated, union, NPS 2 and smaller.

a. Pressure Rating: 150 psig minimum at 180 deg F.

b. End Connections: Solder-joint copper alloy and threaded ferrous; threaded ferrous.

C. Dielectric Flanges:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

a. Central Plastics Company.

b. WATTS.

c. Zurn Industries, LLC.

2. Description: Factory-fabricated, bolted, companion-flange assembly, NPS 2-1/2 to NPS 4 
and larger.

a. Pressure Rating: 150 psig minimum.

b. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint 
copper alloy and threaded ferrous.

http://www.specagent.com/Lookup?ulid=3642
http://www.specagent.com/Lookup?uid=123457135028
http://www.specagent.com/Lookup?uid=123457135029
http://www.specagent.com/Lookup?uid=123457135030
http://www.specagent.com/Lookup?ulid=3643
http://www.specagent.com/Lookup?uid=123457135001
http://www.specagent.com/Lookup?uid=123457134998
http://www.specagent.com/Lookup?uid=123457135000
http://www.specagent.com/Lookup?uid=123457135003
http://www.specagent.com/Lookup?ulid=3644
http://www.specagent.com/Lookup?uid=123457135006
http://www.specagent.com/Lookup?uid=123457135008
http://www.specagent.com/Lookup?uid=123457135010
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D. Dielectric-Flange Kits:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

a. Advance Products & Systems, Inc.

b. Central Plastics Company.

c. Pipeline Seal and Insulator, Inc.

2. Description: Nonconducting materials for field assembly of companion flanges, NPS 2-1/2 
and larger.

a. Pressure Rating: 150 psig minimum.

b. Gasket: Neoprene or phenolic.

c. Bolt Sleeves: Phenolic or polyethylene.

d. Washers: Phenolic with steel backing washers.

E. Dielectric Couplings:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

a. Calpico, Inc.

b. Lochinvar, LLC.

2. Description: Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining, 
NPS 3 and smaller.

a. Pressure Rating: 300 psig at 225 deg F.

b. End Connections: Threaded.

F. Dielectric Nipples:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following:

a. Elster Perfection Corporation.

b. Precision Plumbing Products.

c. Victaulic Company.

2. Description: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining.

a. Pressure Rating: 300 psig at 225 deg F.

b. End Connections: Threaded or grooved.

2.4 SLEEVES

A. Mechanical sleeve seals for pipe penetrations are specified in Section 22 0517 "Sleeves and 
Sleeve Seals for Plumbing Piping."

B. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint.

C. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, galvanized, plain ends.

http://www.specagent.com/Lookup?ulid=3645
http://www.specagent.com/Lookup?uid=123457135033
http://www.specagent.com/Lookup?uid=123457135035
http://www.specagent.com/Lookup?uid=123457135032
http://www.specagent.com/Lookup?ulid=3646
http://www.specagent.com/Lookup?uid=123457135011
http://www.specagent.com/Lookup?uid=123457135012
http://www.specagent.com/Lookup?ulid=3647
http://www.specagent.com/Lookup?uid=123457135016
http://www.specagent.com/Lookup?uid=123457135014
http://www.specagent.com/Lookup?uid=123457135015
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D. Cast-Iron Sleeves: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with 
plain ends and integral waterstop, unless otherwise indicated.

E. Molded PVC Sleeves: Permanent, with nailing flange for attaching to wooden forms.

F. PVC Pipe Sleeves: ASTM D1785, Schedule 40.

G. Molded PE Sleeves: Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing 
flange for attaching to wooden forms.

2.5 IDENTIFICATION DEVICES

A. General: Products specified are for applications referenced in other utilities Sections. If more 
than single type is specified for listed applications, selection is Installer's option.

B. Equipment Nameplates: Metal permanently fastened to equipment with data engraved or 
stamped.

1. Data: Manufacturer, product name, model number, serial number, capacity, operating and 
power characteristics, labels of tested compliances, and essential data.

2. Location: Accessible and visible.

C. Stencils: Standard stencils prepared with letter sizes complying with recommendations in 
ASME A13.1. Minimum letter height is 1-1/4 inches for ducts, and 3/4 inch for access door signs 
and similar operational instructions.

1. Material: Fiberboard.

2. Stencil Paint: Exterior, oil-based, alkyd-gloss black enamel, unless otherwise indicated. Paint 
may be in pressurized spray-can form.

3. Identification Paint: Exterior, oil-based, alkyd enamel in colors according to ASME A13.1, 
unless otherwise indicated.

D. Snap-on Plastic Pipe Markers: Manufacturer's standard preprinted, semirigid, snap-on type. 
Include color-coding according to ASME A13.1, unless otherwise indicated.

E. Pressure-Sensitive Pipe Markers: Manufacturer's standard preprinted, color-coded, pressure-
sensitive-vinyl type with permanent adhesive.

F. Pipes with OD, Including Insulation, Less Than 6 Inches: Full-band pipe markers, extending 360 
degrees around pipe at each location.

G. Pipes with OD, Including Insulation, 6 Inches and Larger: Either full-band or strip-type pipe 
markers, at least three times letter height and of length required for label.

H. Lettering: Manufacturer's standard preprinted captions as selected by Architect.

I. Lettering: Use piping system terms indicated and abbreviate only as necessary for each 
application length.

1. Arrows: Either integrally with piping system service lettering to accommodate both directions 
of flow, or as separate unit on each pipe marker to indicate direction of flow.

J. Plastic Tape: Manufacturer's standard color-coded, pressure-sensitive, self-adhesive vinyl tape, 
at least 3 mils thick.

1. Width: 1-1/2 inches on pipes with OD, including insulation, less than 6 inches; 2-1/2 inches 
for larger pipes.

2. Color: Comply with ASME A13.1, unless otherwise indicated.

K. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch sequenced numbers. Include 5/32-inch hole for fastener.
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1. Material: 0.032-inch-thick, polished brass or aluminum.

2. Material: 0.0375-inch-thick stainless steel.

3. Material: 3/32-inch-thick plastic laminate with 2 black surfaces and a white inner layer.

4. Material: Valve manufacturer's standard solid plastic.

5. Size: 1-1/2 inches in diameter, unless otherwise indicated.

6. Shape: As indicated for each piping system.

L. Valve Tag Fasteners: Brass, wire-link or beaded chain; or brass S-hooks.

M. Engraved Plastic-Laminate Signs: ASTM D709, Type I, cellulose, paper-base, phenolic-resin-
laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine 
subcore, unless otherwise indicated. Fabricate in sizes required for message. Provide holes for 
mechanical fastening.

1. Engraving: Engraver's standard letter style, of sizes and with terms to match equipment 
identification.

2. Thickness: 1/16 inch  unless otherwise indicated.

3. Thickness: 1/16 inch, for units up to 20 sq. in. or 8 inches in length, and 1/8 inch for larger 
units.

4. Fasteners: Self-tapping, stainless-steel screws or contact-type permanent adhesive.

N. Plastic Equipment Markers: Manufacturer's standard laminated plastic, in the following color 
codes:

1. Green: Cooling equipment and components.

2. Yellow: Heating equipment and components.

3. Brown: Energy reclamation equipment and components.

4. Blue: Equipment and components that do not meet criteria above.

5. Hazardous Equipment: Use colors and designs recommended by ASME A13.1.

6. Terminology: Match schedules as closely as possible. Include the following:

a. Name and plan number.

b. Equipment service.

c. Design capacity.

d. Other design parameters such as pressure drop, entering and leaving conditions, and 
speed.

7. Size: 2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for 
equipment.

O. Plasticized Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card 
stock with mat finish suitable for writing.

1. Size: 3-1/4 by 5-5/8 inches.

2. Fasteners: Brass grommets and wire.

3. Nomenclature: Large-size primary caption such as DANGER, CAUTION, or DO NOT 
OPERATE.

P. Lettering and Graphics: Coordinate names, abbreviations, and other designations used in piped 
utility identification with corresponding designations indicated. Use numbers, letters, and 
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terms indicated for proper identification, operation, and maintenance of piped utility systems and 
equipment.

1. Multiple Systems: Identify individual system number and service if multiple systems of same 
name are indicated.

2.6 GROUT

A. Description: ASTM C1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

1. Characteristics: Post hardening, volume adjusting, nonstaining, noncorrosive, nongaseous, 
and recommended for interior and exterior applications.

2. Design Mix: 5000-psi, 28-day compressive strength.

3. Packaging: Premixed and factory packaged.

2.7 FLOWABLE FILL

A. Description: Low-strength-concrete, flowable-slurry mix.

1. Cement: ASTM C150, Type I, portland.

2. Density: 115- to 145-lb/cu. ft.

3. Aggregates: ASTM C33, natural sand, fine and crushed gravel or stone, coarse.

4. Aggregates: ASTM C33, natural sand, fine.

5. Admixture: ASTM C618, fly-ash mineral.

6. Water: Comply with ASTM C94/C94M.

7. Strength: 100 to 200 psig  at 28 days.

PART 3 - EXECUTION

3.1 PIPED UTILITY DEMOLITION

A. Refer to Section 02 4119 "Selective Demolition" for general demolition requirements and 
procedures.

B. Disconnect, demolish, and remove piped utility systems, equipment, and components indicated 
to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug 
remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping. Fill abandoned piping with flowable fill, and 
cap or plug piping with same or compatible piping material.

3. Equipment to Be Removed: Disconnect and cap services and remove equipment.

4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, 
clean, and store equipment; when appropriate, reinstall, reconnect, and make operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 
equipment and deliver to Owner.

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove 
damaged or unserviceable portions and replace with new products of equal capacity and quality.
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3.2 DIELECTRIC FITTING APPLICATIONS

A. Dry Piping Systems: Connect piping of dissimilar metals with the following:

1. NPS 2 and Smaller: Dielectric unions.

2. NPS 2-1/2 to NPS 12: Dielectric flanges.

B. Wet Piping Systems: Connect piping of dissimilar metals with the following:

1. NPS 2 and Smaller: Dielectric [couplings] [couplings or dielectric nipples] [nipples].

2. NPS 2-1/2 to NPS 4: Dielectric nipples.

3. NPS 2-1/2 to NPS 8: Dielectric nipples.

4. NPS 10 and NPS 12: Dielectric flange kits.

3.3 PIPING INSTALLATION

A. Install piping according to the following requirements and utilities Sections specifying piping 
systems.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. Indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations. Install piping as indicated unless 
deviations to layout are approved on the Coordination Drawings.

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise.

D. Install piping to permit valve servicing.

E. Install piping at indicated slopes.

F. Install piping free of sags and bends.

G. Install fittings for changes in direction and branch connections.

H. Select system components with pressure rating equal to or greater than system operating 
pressure.

I. Sleeves are not required for core-drilled holes.

J. Permanent sleeves are not required for holes formed by removable PE sleeves.

K. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof 
slabs.

1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of equipment areas or other wet areas 2 
inches  above finished floor level.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.

a. PVC  Pipe Sleeves: For pipes smaller than NPS 6.

b. Steel Sheet Sleeves: For pipes NPS 6 and larger, penetrating gypsum-board partitions.

L. Verify final equipment locations for roughing-in.

M. Refer to equipment specifications in other Sections for roughing-in requirements.
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3.4 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and utilities Sections specifying 
piping systems.

B. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads 
full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. 
Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. Do not use pipe sections that have cracked or open welds.

E. Welded Joints: Construct joints according to AWS D10.12/D10.12M, using qualified processes 
and welding operators according to Part 1 "Quality Assurance" Article.

F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

G. Grooved Joints: Assemble joints with grooved-end pipe coupling with coupling housing, gasket, 
lubricant, and bolts according to coupling and fitting manufacturer's written instructions.

H. Soldered Joints: Apply ASTM B813 water-flushable flux, unless otherwise indicated, to tube end. 
Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook," using lead-free 
solder alloy (0.20 percent maximum lead content) complying with ASTM B32.

I. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

J. Pressure-Sealed Joints: Assemble joints for plain-end copper tube and mechanical pressure seal 
fitting with proprietary crimping tool to according to fitting manufacturer's written instructions.

K. Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings 
according to the following:

1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent 
cements.

2. ABS Piping: Join according to ASTM D2235 and ASTM D2661 appendixes.

3. CPVC Piping: Join according to ASTM D2846/D2846M Appendix.

4. PVC Pressure Piping: Join schedule number ASTM D1785, PVC pipe and PVC socket 
fittings according to ASTM D2672. Join other-than-schedule-number PVC pipe and socket 
fittings according to ASTM D2855.

5. PVC Nonpressure Piping: Join according to ASTM D2855.

6. PVC to ABS Nonpressure Transition Fittings: Join according to ASTM D3138 Appendix.

L. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D3139.

M. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D3212.

N. Plastic Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or 
paper towels. Join according to ASTM D2657.
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1. Plain-End PE Pipe and Fittings: Use butt fusion.

2. Plain-End PE Pipe and Socket Fittings: Use socket fusion.

O. Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe 
manufacturer's written instructions.

3.5 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to 
each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final 
connection to each piece of equipment.

3. Install dielectric fittings at connections of dissimilar metal pipes.

3.6 EQUIPMENT INSTALLATION

A. Install equipment level and plumb, unless otherwise indicated.

B. Install equipment to facilitate service, maintenance, and repair or replacement of components. 
Connect equipment for ease of disconnecting, with minimum interference with other installations. 
Extend grease fittings to an accessible location.

C. Install equipment to allow right of way to piping systems installed at required slope.

3.7 PAINTING

A. Painting of piped utility systems, equipment, and components is specified in Section 09 9113 
"Exterior Painting." 

B. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish.

3.8 IDENTIFICATION

A. Piping Systems: Install pipe markers on each system. Include arrows showing normal direction of 
flow.

1. Stenciled Markers: According to ASME A13.1.

2. Plastic markers, with application systems. Install on insulation segment if required for hot 
noninsulated piping.

3. Locate pipe markers on exposed piping according to the following:

a. Near each valve and control device.

b. Near each branch, excluding short takeoffs for equipment and terminal units. Mark each 
pipe at branch if flow pattern is not obvious.

c. Near locations where pipes pass through walls or floors or enter inaccessible 
enclosures.

d. At manholes and similar access points that permit view of concealed piping.

e. Near major equipment items and other points of origination and termination.

B. Equipment: Install engraved plastic-laminate sign or equipment marker on or near each major 
item of equipment.

1. Lettering Size: Minimum 1/4-inch-high for name of unit if viewing distance is less than 24 
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inches, 1/2 inch high for distances up to 72 inches, and proportionately larger lettering for 
greater distances. Provide secondary lettering two-thirds to three-fourths of size of principal 
lettering.

2. Text of Signs: Provide name of identified unit. Include text to distinguish among multiple 
units, inform user of operational requirements, indicate safety and emergency precautions, 
and warn of hazards and improper operations.

C. Adjusting: Relocate identifying devices that become visually blocked by work of this or other 
Divisions.

3.9 CONCRETE BASES

A. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's 
written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 
directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 18-inch centers around the full perimeter of base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 
base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

7. Use: 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in 
Section 03 3000 "Cast-in-Place Concrete."

3.10 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Section 05 5000 "Metal Fabrications" for structural steel.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor piped utility materials and equipment.

C. Field Welding: Comply with AWS D1.1/D1.1M.

3.11 GROUTING

A. Mix and install grout for equipment base bearing surfaces, pump and other equipment base 
plates, and anchors.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete bases and provide smooth bearing surface for equipment.

G. Place grout around anchors.

H. Cure placed grout.
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END OF SECTION 330500
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SECTION 334100 
STORM UTILITY DRAINAGE PIPING
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1. Pima Association of Governments (PAG), Standard Specifications for Public 
Improvements, 2015 Edition, Volume 1, http://apps.pagnet.org/standardspecifications, if 
more stringent than herein specified.

1.2 SUMMARY

A. Section Includes:

1. Pipe and fittings.

2. Nonpressure transition couplings.

3. Pressure pipe couplings.

4. Expansion joints and deflection fittings.

5. Backwater valves.

6. Cleanouts.

7. Drains.

8. Encasement for piping.

9. Manholes.

10. Channel drainage systems.

11. Catch basins.

12. Stormwater inlets.

13. Stormwater detention structures.

14. Pipe outlets.

15. Dry wells.

16. Stormwater disposal systems.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

http://apps.pagnet.org/standardspecifications
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B. Shop Drawings:

1. Catch basins and stormwater inlets. Include plans, elevations, sections, details, frames, 
covers, and grates.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Do not store plastic manholes, pipe, and fittings in direct sunlight.

B. Protect pipe, pipe fittings, and seals from dirt and damage.

C. Handle manholes according to manufacturer's written rigging instructions.

D. Handle catch basins and stormwater inlets according to manufacturer's written rigging 
instructions.

PART 2 - PRODUCTS

2.1 POLYPROPYLENE PIPE AND FITTINGS

A. Polypropylene drainage pipe:

1. Polypropylene dual and triple wall high performance gasketed integral bell and spigot 
drainage pipe, fittings, couplings, and ends 12 inches in diameter to 30 inches in 
diameter shall conform to the requirements of ASTM F2736 and AASHTO M330.

2. Gaskets shall conform to the requirements of ASTM F477.

3. Polypropylene pipe joints shall be watertight and shall conform to the requirements of 
ASTM D 3212.

4. A water stop designed for polypropylene pipe shall be used at all connections to concrete 
structures.  Water stop shall meet the physical properties of ASTM C923.  Expanding 
sealants or ASTM F477 gasket supplied with the pipe to make the bell spigot connection 
on pipe and fittings does NOT meet these requirements for polypropylene pipe.  
Installation of water stops shall be per manufacturer recommendations.

2.2 PVC PIPE AND FITTINGS

A. PVC Gravity Sewer Piping:

1. Pipe and Fitting materials shall conform to the requirements of PAG Standard 
Specifications.

2.3 NONPRESSURE TRANSITION COUPLINGS

A. Sleeve and coupling materials shall conform to the requirements of PAG Standard 
Specifications.

2.4 CLEANOUTS

A. Cleanouts materials shall conform to the requirements of PAG Standard Specifications.
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2.5 DRAINS

A. Area and trench drains shall conform to the requirements of PAG Standard Specifications.

2.6 ENCASEMENT FOR PIPING

A. Material shall conform to the requirements of PAG Standard Specifications.

2.7 CONCRETE

A. Cast-in-place concrete shall conform to the requirements of PAG Standard Specifications.

2.8 CATCH BASINS – NOT USED FOR THIS PROJECT

A. Standard Precast Concrete Catch Basins shall conform to the requirements of PAG Standard 
Specifications.

2.9 STORMWATER INLETS – NOT USED FOR THIS PROJECT

A. Stormwater Inlets shall conform to the requirements of PAG Standard Specifications and project 
plans.

2.10 PIPE OUTLETS

A. Head Walls: Cast-in-place reinforced concrete, with apron and tapered sides shall conform to 
the requirements of PAG Standard Specifications and project plans.  

B. Riprap Aprons: Rock shall be sound and durable, free from clay or shale seams, cracks or other 
structural defects conforming to the requirements of PAG Standard Specifications.  

1. Color: Coronado brown, or approved equal.

PART 3 - EXECUTION

3.1 EARTHWORK

A. Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving."

3.2 PIPING INSTALLATION

A. Install pipe according to PAG construction requirements. 

3.3 PIPE JOINT CONSTRUCTION

A. Install joints according to PAG construction requirements.

3.4 CLEANOUT INSTALLATION

A. Install cleanouts and riser extensions from pipes according to PAG construction requirements.

3.5 DRAIN INSTALLATION

A. Install type of drains in locations indicated according to PAG construction requirements.
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3.6 CATCH BASIN INSTALLATION – NOT USED FOR THIS PROJECT

A. Construct catch basins to sizes and shapes indicated according to PAG construction 
requirements.

3.7 STORMWATER INLET AND OUTLET INSTALLATION – NOT USED FOR THIS PROJECT

A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated according to 
PAG construction requirements.

B. Construct riprap according to PAG construction requirements.

C. Install outlets that spill onto grade, anchored with concrete, where indicated.

D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.

E. Construct energy dissipaters at outlets, as indicated.

3.8 CONCRETE PLACEMENT

A. Place cast-in-place concrete according to PAG construction requirements.

3.9 CHANNEL DRAINAGE SYSTEM INSTALLATION – NOT USED FOR THIS PROJECT

A. Assemble channel sections to form slope down toward drain outlets. Use sealants, adhesives, 
fasteners, and other materials recommended by system manufacturer.

B. Embed channel sections and drainage specialties in concrete per manufacturer 
recommendations.

C. Fasten grates to channel sections if indicated.

D. Assemble channel sections with flanged or interlocking joints.

3.10 CONNECTIONS

A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified 
in Section 221413 "Facility Storm Drainage Piping."

B. Pipe couplings, expansion joints, and deflection fittings shall be watertight and shall conform to 
the requirements of ASTM D 3212.

3.11 IDENTIFICATION

A. Materials and their installation are specified in Section 312000 "Earth Moving." Arrange for 
installation of green warning tape directly over piping and at outside edge of underground 
structures.

1. Use identification measures according to PAG construction requirements.

3.12 FIELD QUALITY CONTROL

A. Inspect and test according to PAG construction requirements.
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3.13 CLEANING

A. Clean interior of piping of dirt and superfluous materials according to PAG construction 
requirements.

END OF SECTION 334100
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October 10, 2022 
ATEK Project #220174 
 
Rick Gonzalez, Architect 
Pascua Yaqui Tribe 
Tucson, Arizona 
 
Regarding: Geotechnical Exploration Report 
 
Project: PYT Tortuga Ranch Emergency Facility  

3300 South Marstellar Road 
Tucson, Arizona 

 
Dear Mr. Gonzalez: 
 
ATEK Engineering Consultants, LLC is pleased to present the attached Geotechnical 
Exploration Report for the PYT Tortuga Ranch Emergency Facility located in Tucson, Arizona.  
The purpose of our study was to explore and evaluate the subsurface conditions at the 
proposed site to develop geotechnical engineering recommendations for project design and 
construction.  
 
Based on our findings, the site is considered suitable for the proposed construction, provided 
geotechnical recommendations presented in the attached report are followed.  Specific 
recommendations regarding the geotechnical aspects of the project design and construction 
are presented in the attached report. The recommendations contained within this report are 
dependent on the provisions provided in the Limitations and Recommended Additional 
Services sections of this report.  
 
We appreciate the opportunity of providing our services for this project.  If you have 
questions regarding this report or if we may be of further assistance, please contact the 
undersigned. 
 
Sincerely, 
ATEK Engineering Consultants, LLC 
 
 
 
 
 
 
 
 
 
  

Antonio Lopez, P.E.  Armando Ortega, P.E. 
Project Manager  Principal Geotechnical Engineer  
 
Distribution: (1) Addresses (Electronic Copy)  
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1. INTRODUCTION 

 

This report presents the results of our geotechnical exploration for the Pascua Yaqui 

Tribe (PYT) Tortuga Ranch Emergency Facility located in Tucson, Arizona.   A Site 

Location Map is presented in Appendix A of this report.  The following sections of this 

report describe our understanding of the project and our scope of services.  

 

 Project Description 
 

The construction is a new emergency facility south of the existing Tortuga Ranch 

Campus located in Tucson, Arizona.  The new development will be a single-story 

building with an approximate total area of 7,159 square feet.  The building will 

include space for a skill center, outdoor gathering space, and outdoor lobby.  ATEK 

understands the construction will Concrete Masonry Walls (CMU) supported on spread 

footings.  Additional improvements include a septic system. 

 

 Purpose  
 

The purpose of this geotechnical study was to evaluate the general surface and 

subsurface conditions at the site, and to present recommendations related to 

geotechnical aspects of design and construction of the proposed project. 

 

 Scope of Services 

 

Our study included a site reconnaissance, subsurface exploration, soil sampling, field 

and laboratory testing, engineering analyses, and preparation of this report.  This 

report presents geotechnical recommendations for design and construction of 

proposed structures.  The recommendations contained in this report are subject to 

the limitations presented herein.  Attention is directed to the “Limitations” section of 

this report. 

 



Geotechnical Exploration                                                         220174 
PYT Tortuga Ranch Emergency Facility 
Tucson, Arizona Page 2 of 21 
 

 

2. FIELD EXPLORATION 

 

 General  

Prior to the start of drilling, the Arizona Blue Stake Center was contacted to locate 

existing utilities at the boring locations.  The field exploration was performed on 

August 30, 2022.  Two soil borings were drilled to a depth of 20 feet below existing 

grade and one percolation boring was drilled to a depth of three (3) feet below 

existing grade.  The soil borings were drilled using a truck mounted CME-45 power 

drill rig equipped with 7 and ¼-inch outside diameter hollow stem augers and a 15-

inch solid stem auger for the percolation test.  The borings were located in the field 

at the approximate locations shown on the Sample Location Plan included in 

Appendix B of this report. Upon completion of the borings, the boreholes were 

backfilled with excavated materials.   

 

 Soil Test Borings 

Disturbed and relatively undisturbed samples were taken at the direction of the field 

engineer during drilling operations.  Relatively undisturbed samples of the subsurface 

materials were obtained using a California sampler with a 2.5-inch inside diameter 

and a 3.0-inch outside diameter.  Disturbed samples were obtained using a Standard 

Penetration/Split Spoon Sampler (SPT) with a 1.5-inch inside diameter and 2.0-inch 

outside diameter.  The California and the SPT samplers were driven 12 and 18 inches, 

respectively, using a 140-pound hammer falling 30 inches, and blow counts for 

successive 6-inch penetration intervals were recorded.  After the sampler was 

withdrawn from the borehole, the samples were removed, sealed to minimize 

moisture loss, and submitted to the laboratory. 

 

Soil classifications made in the field from auger cuttings and samples were re-

evaluated in the laboratory after further examination and testing.  The soils were 
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classified in accordance with the Unified Soil Classification System presented in 

Appendix C. 

 

Sample classifications, blow counts recorded during sampling, and other related 

information, were recorded on the soil boring logs.  The boring logs are presented in 

Appendix C.  The information presented on the logs are a combination of factual and 

interpretive information.  Lines delineating subsurface strata and group symbols are 

based on field observations made at the time of the field study.  Actual subsurface 

lines delineating subsurface strata may be gradual and vary.  

 

 Percolation Test Boring 

Percolation testing was completed in general accordance with the Arizona 

Administrative Code Title 18, Chapter 9, A 310 Section F and the sides of the test hole 

were sleeved with an impermeable surface.  The percolation depths and recorded 

rates are presented in the following table. 

 

Percolation 

Test Location 

Percolation Depth Below 

Existing Grade (feet) 

Percolation 

Rate (min/inch) 

P-1 3.0 15.0 

 

Since percolation rates tend to slow with time as the basins “silt in”, we recommend 

an appropriate factor of safety be used in conjunction with these percolation rates 

when designing the basins. 

 

3. LABORATORY TESTING 

 
Selected soil samples from the borings were tested in the laboratory for classification 

purposes and to evaluate their engineering properties.  The laboratory tests included: 

 

• Gradation; 

• Atterberg limits; 
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• Moisture content; 

• One-dimensional consolidation; 

• Standard Proctor; 

• Swell potential of soil; 

• pH tests; 

• Resistivity tests; 

• Sulfate content; 

• And chloride content. 
 

A brief description of each test performed on the soil samples and the results are 

presented in Appendix D of this report. 

 
4. GENERAL SITE CONDITIONS 

 

 Surface Conditions  

The project is located south of the existing Tortuga Ranch Complex in Tucson, 

Arizona.  The proposed building is within the boundaries of the existing parking lot.  

The parking lot consists of thin layer of gravelly soils.  Two light poles were observed 

on the western side of the proposed project.  The parking lot topography was 

relatively flat across the site. 

 

 Subsurface Conditions 

As indicated by the exploratory borings, in general the surface soils consist of Clayey 

Sand (SC) with medium plasticity.  These soils were found to have a relative firmness 

of firm.  The underlying subsurface soils encountered during our field exploration 

consisted of Clayey Sand (SC) with medium to low plasticity.  These soils were found 

to have a relative firmness of moderately firm to hard.  For additional information see 

Boring Logs presented in Appendix C.   

 

 Groundwater Conditions 

Groundwater was not encountered within the soil test borings.  Based on a review of 

published groundwater data maintained by Arizona Department of Water Resources 
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anticipated depth to groundwater is approximately 182 feet below the existing ground 

surface elevation (Well Site ID 321031111141701).  It is anticipated that groundwater 

will not be a factor in design or construction of the planned improvements.  It should 

be noted that soil moisture conditions within the area may vary depending on rainfall 

and/or runoff conditions not apparent at the time of our field study. 

 

 Geologic Hazards  

4.4.1. Liquefaction Potential  

Based on the site soils and groundwater conditions encountered at the project site 

during this study, the preliminary potential for soil liquefaction is considered to be 

negligible.  

 

4.4.2. Expansive Soils 

Expansive soils are soils with the potential for an increase in volume with an increase 

in moisture content.  Based on the information collected during our field study and 

subsequent laboratory testing, we anticipate expansive-susceptible soils will be 

encountered during construction.  Based on ASTM D 4546, the expansive potential of 

the remolded sample collected during our field study, in the upper 5 feet, indicated a 

swell potential.  

 

 Seismic Considerations 

The project site is located in southern Arizona which is an area of low seismic 

activity.  The following values were developed using the Structural Engineers 

Association by Location (https://seismicmaps.org), ASCE 7-16 as referenced by the 

2018 International Building Code (IBC) and are based on knowledge of local geologic 

conditions, and subsurface soils encountered during our study.  A 100-foot soil test 

boring was not advanced during our field study.  The geographic coordinates listed 

below were used in developing the seismic design factors.   

https://seismicmaps.org/
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Central Latitude…………………………………………………32.175979˚ 

Central Longitude……………………………………………-111.244587˚ 

 

 

 Earth Fissures and Land Subsidence 

The project site is located in an area with no documented earth fissures
1
, and in an 

area without a measured land subsidence
2
 (http://data.azgs.az.gov/hazard-viewer/ 

and https://www.azwaterlgov.azdwr/). 

 

5. ENGINEERING ANALYSES AND RECOMMENDATIONS 

 

 Earthwork 

All existing structural remnants, fill, pavement, topsoil, vegetation and organic soils 

should be removed from below structural areas.  The following sections present 

earthwork recommendations based on our understanding of the project, the finding of 

 
1
 Arizona Geological Survey, Natural Hazards in Arizona, General State Map 

2
 Arizona Department of Water Resources, Total Land Subsidence in the Tucson Metropolitan Area 

with Time Period of Analysis 02/22/2021 to 03/13/2022 

Seismic Design Factors Value 

Site Class D 

Fa, Site Coefficient  1.6 

Fv, Site Coefficient  2.4 

Ss, Mapped Spectral Acceleration at 0.2‐second Period  0.264 g 

S1, Mapped Spectral Acceleration at 1.0‐second Period  0.082 g 

SMS, Spectral Acceleration at 0.2‐second Period Adjusted for Site Class  0.419 g 

SM1, Spectral Acceleration at 1.0‐second Period Adjusted for Site Class 0.197 g 

SDS, Design Spectral Response Acceleration at 0.2‐second Period  0.279 g 

SD1, Design Spectral Response Acceleration at 1.0‐second Period  0.131 g 

https://www.azwaterlgov.azdwr/
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our field exploration, results of the laboratory tests and engineering analysis.  Based 

on the finding of our field exploration, laboratory test results and engineering 

analysis, it is our opinion that the proposed construction can be supported on a spread 

footing system as presented in the following sections.  

 

5.1.1.  Spread Footings 

The existing surface soils should be removed to a minimum depth of two (2) feet 

below bottom of proposed spread footing elevation or below the existing surface 

elevation, whichever is deeper.  The excavation of the site soils should be within the 

entire footprint of the structure and extend laterally for a minimum distance of five 

(5) feet beyond the perimeter of structure.  The exposed subsurface soils should be 

scarified to a depth of (eight) 8 inches: moisture conditioned to within two (2) 

percent of optimum moisture content and compacted to a minimum of 95 percent of 

maximum dry density.  The excavated material should then be moisture conditioned 

to within two (2) percent of optimum moisture content and compacted to a minimum 

of 95 percent of maximum dry density and used as engineered fill to within one foot 

of finished pad elevation.  

 

Non-expansive Engineered Fill material meeting the recommendations presented in 

section 5.1.5 of this report should be placed within one (1) foot of the finished pad 

elevation.  These soils should be moisture conditioned to within two (2) percent of 

optimum moisture content and compacted to a minimum of 95 percent of maximum 

dry density.  Optimum moisture content and maximum dry density should be 

determined by ASTM D 698. 

 

5.1.1.1. Conventional Slab  

The entire building footprint should follow the recommendations presented in section 

5.1.1, which will require one (1) foot of non-expansive soils meeting the requirements 

in section 5.1.5 of this report. 
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5.1.2. Concrete Flatwork  

The existing surface soils within the project site have swelling characteristics and 

have potential for post construction movement.  To decrease the potential for post-

construction, non-expansive Engineered Fill material meeting the recommendations 

presented in section 5.1.5 of this report should be placed within eight (8) inches of 

bottom of concrete flatwork.  The non-expansive Engineered Fill material should be 

moisture conditioned to within two (2) percent of optimum moisture content and 

compacted to a minimum of 95 percent of maximum dry density.  Optimum moisture 

content and maximum dry density should be determined by ASTM D 698. 

 

5.1.3. Pavement Site Preparation and Grading  

The pavement section presented in this report are based on the site soils encountered 

during our field exploration.  Any material with a diameter larger than three (3) 

inches within the pavement subgrade area should be removed during scarification and 

prior to base course placement.  The native soils should be scarified to a depth of 

twelve (12) inches: moisture conditioned to within two (2) percent of optimum 

moisture content and compacted to a minimum of ninety-five (95) percent of 

maximum dry density.  Optimum moisture content and maximum dry density should 

be determined by ASTM Test Method D 698.  

 

5.1.4.  Aggregate Base Course 

Aggregate base used in support of Portland cement concrete and asphaltic concrete 

pavements should conform to the local governing agency and/or Pima Association of 

Governments (PAG) Section 303 Specifications.  The plasticity index of the fraction of 

material passing the No. 40 sieve should not exceed five when tested in accordance 

with ASTM Test Method D 4318.  Coarse aggregate should have a percent of wear, 

when subjected to the Los Angeles abrasion test (ASTM Test Method C 131), of no 

greater than 40. 
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A minimum of four (4) inch layer of clean, granular material should be placed beneath 

concrete slabs to serve as a leveling base, and to aid in concrete curing. The material 

should conform to the gradation requirements set by the local governing agency 

and/or PAG section 303 specifications for Aggregate Base Course (ABC). The use of 

moisture barriers beneath the floor slabs may be helpful, but is not a geotechnical 

requirement; however, the architect or the slab designer should evaluate their need. 

 

All aggregate base material should be placed in lifts not greater than eight (8) inches 

and compacted to a minimum of 95 percent of maximum dry density below Portland 

cement concrete and one hundred percent of maximum dry density below asphaltic 

concrete pavements as determined by ASTM Test Method D 698 or as specified by 

local specification.  The moisture content during compaction should be maintained 

within two percent of optimum moisture content. 

 

5.1.5. Engineered Fill 

Engineered fill may consist of native soils and/or imported soils.  Pea gravel and 

poorly-graded materials should not be used as engineered fill unless approved by the 

geotechnical engineer.  All engineered fills should be compacted as noted in section 

5.  

 

1. Native soils can be used as fill material for the following: 

• general site grading 

• foundation areas 

• up to 1-foot of finished 

pad elevation 

 

• foundation backfill 

• pavement areas 

 

2. Imported soils with low expansive potentials can be used as fill material for the 

following: 

• general site grading • foundation backfill 
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• foundation areas 

• interior floor slab areas 

• exterior slab areas 

• pavement areas 

 

3. Imported soils (if required) should conform to the following: 

Percent finer by weight 

Gradation                                                           (ASTM C136) 

3"………………………………………………………………………………………………100 

No. 4 Sieve……………………………………………………………………………50-100 

No. 200 Sieve……………………………………………………………………50 (max) 

 

Liquid Limit………………………………………………………………………30 (max) 

Plasticity Index…………………………………………………………………15 (max) 

 

Swell Test                                                                                     

Maximum Swell Potential ……………………………………………………1.5 %* 

 

*Measured on a sample compacted to approximately 95 percent of the ASTM D 

698 maximum dry density at about 3 percent below optimum water content. 

The sample is confined under a 100 psf surcharge and submerged.  

 

Corrosion Potential (PPM) 

Sulfate Content (ARIZ 733)……………………………………………….1,000(max) 

Chloride Content (ARIZ 736)…………………………………………………500(max) 

 

4. Aggregate base should conform to PAG and/or local governing specifications. 

 

5. The following are intended to guide in establishing adequate support for the 

conventional foundation elements: 

• Any natural washes, depressions or new excavations which are to be 

filled, should be widened as necessary to accommodate compaction 

equipment and provide a level base for placing fill. 
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• Any engineered fill (backfill) materials placed beneath the foundations 

should meet the requirements for Engineered Fill Materials.  

• All footing excavations should be relatively level and free of loose or 

disturbed material and inspected by a qualified representative of the 

Geotechnical Engineer. 

 

6. All fill soils to be used beneath the foundations; slabs and pavements should be 

approved by the Geotechnical Engineer.  Fill should be placed in eight (8) inch 

loose lifts, moisture conditioned to within 2 percent of optimum moisture content 

and compacted to a minimum of 95 percent of maximum dry density. Fill 

materials placed at depth greater than five (5) feet should be compacted to 100 

percent of maximum dry density to finished grade elevation. Optimum moisture 

content and maximum dry density should be determined by ASTM Test Method D 

698. 

 

 Excavation 

The field sampling and exploration was performed using a truck-mounted drill rig with 

7 and ¼-inch outside diameter hollow stem augers.  We present the following general 

comments regarding ease of excavation with the understanding that they are opinions 

based on the test borings.  The project consultant and contractor should become 

familiar with this report including boring logs to evaluate potential hard dig 

conditions.  Please note that excavation characteristics are best evaluated by 

performing test excavations with the size and type of equipment the contractor 

plans on using at the site, which was not conducted as part of this study. 

 

It is anticipated that shallow excavations in the site soils can most likely be 

accomplished by conventional earth moving equipment in good operating condition.  

Due to the presence of subsurface cementation, excavations deeper than 10-feet may 

require specialized excavating equipment.  Sloughing and caving of near surface soils 
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should be considered during grading operations.  Please refer to Section 4 and the 

boring logs presented in Appendix C of this report for more information. 

 

5.2.1. Trench Backfill 

Materials 

Pipe zone backfill (i.e., material beneath and in the immediate vicinity of the pipe) 

should consist of soil with a maximum particle size less than one inch. Trench zone 

backfill (i.e., material placed between the pipe zone backfill and finished subgrade) 

may consist of soil that meets the requirements for structural fill provided above.   

 

If import material is used for pipe or trench zone backfill, we recommend it consist of 

fine-grained sand.  In general, poorly graded coarse-grained sand and gravel should 

not be used for pipe or trench zone backfill due to the potential for site soil migration 

into the relatively large void spaces present in this type of material and water 

seepage along trenches backfilled with coarse-grained sand and/or gravel. 

 

Recommendations provided above for pipe zone backfill are minimum requirements 

only.  More stringent material specifications may be required to fulfill local codes 

and/or bedding requirements for specific types of pipes.  We recommend the project 

Civil Engineer develop these material specifications based on planned pipe types, 

bedding conditions, and other factors beyond the scope of this study. 

 

Compaction Criteria 

Backfill of trenches should utilize site soils with particle diameter less than 3-inches, 

in order to aid compaction and reduce potential differential settlement problems. 

Backfilling of utility trenches should be in 12-inch maximum loose lifts, and 

compacted to a minimum of 90 percent and 95 percent of ASTM D-698 (standard 

Proctor), in non-structural areas and structural areas, respectively. Please note that 

the local governing agency specifications may surpass these trench backfill 
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requirements.  Jetting, flooding, or puddling of cohesive backfill soils should not be 

utilized under any circumstances. 

 
Care must be used during compaction of backfill against stem walls. Hand operated 

equipment and thin backfill lifts are suggested to reduce the buildup of additional 

excessive wall pressure due to compaction method. To reduce the potential for a 

subsurface wall blowout, heavy construction equipment should not be operated in 

close proximity to the below ground structures or earth retaining structures. 

 

5.2.2. Temporary Excavations 

General 

All excavations must comply with applicable local, state, and federal safety 

regulations including the current Occupational Safety and Health Administration 

(OSHA) Excavation and Trench Safety Standards.  Generally, Construction site safety is 

solely the responsibility of the Contractor, who shall also be responsible for the 

means, methods, and sequencing of construction operations.  We are providing the 

information below strictly as a service to our client.  Under no circumstances should 

the information be interpreted that ATEK is assuming responsibility for 

construction site safety or the Contractor’s activities; such responsibility is not 

being implied and should not be inferred. 

 

Excavations and Slopes 

The Contractor should be aware that slope height, slope inclination, or excavation 

depths (including utility trench excavations) should in no case exceed those specified 

in local, state, and/or federal safety regulations (e.g., OSHA Health and Safety 

Standards for Excavations, 29 CFR Part 1926, or successor regulations).  Such 

regulations are strictly enforced; and, if not followed, could result in substantial 

penalties to the Owner, Contractor, and/or earthwork subcontractor and/or utility 

subcontractors. 
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Near-surface soils encountered during our field study consisted predominantly of silty 

clayey sands.  In our opinion, these soils would be considered a Type B soil when 

applying OSHA regulations.  For this soils type OSHA recommends a maximum slope 

inclination of 1(h):1(v) or flatter for excavations 20 feet or less in depth.  Steeper cut 

slopes may be utilized for excavations less than five (5) feet deep depending on the 

strength, moisture content, and homogeneity of the soils as observed in the field. 

Flatter slopes and/or trench shields may be required if loose, cohesionless soils 

and/or water are encountered along the slope face.  

 

Construction Considerations 

Heavy construction equipment, building materials, excavated soil, and vehicular 

traffic should not be allowed within one-third the slope height from the top of any 

excavation.  Where the stability of adjoining buildings, walls, or other structures is 

endangered by excavation operations, support systems such as shoring, bracing, or 

underpinning may be required to provide structural stability and to protect personnel 

working within the excavation.  Shoring, bracing, or underpinning required for the 

project (if any) should be designed by a professional engineer registered in the State 

of Arizona. 

 

During wet weather, earthen berms or other methods should be used to prevent 

runoff water from entering all excavations.  All runoff water should be collected and 

disposed of outside the construction limits. 

 
 Structures 

5.3.1. Shallow Spread Footings  

Shallow spread footings bearing on engineered fill can be used to support the 

structures as recommended (See section 5.1).  Recommended footing depths and 

allowable bearing pressures are presented below.  
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Allowable Bearing Pressure for Shallow Foundations 

Footing Depth Below 

Finished Grade (ft.)* 

Allowable 

Bearing 

Pressure 

(psf) 

1.5 2,000 

2.0 2,500 

 

*Note:  Footing depth is defined as the depth below the lowest adjacent 
finished grade elevation within 5-feet of the edge of the footing. 

 

A one-third increase may be applied to the design bearing pressures when considering 

short duration loads, such as wind and seismic. 

 

Continuous footings and isolated column footings should have a minimum width of 16-

inches and 24 inches respectively. The minimum widths are recommended for ease of 

construction, and to provide a margin of safety against a local or punching shear 

failure of the foundation soils. All footings should be reinforced to reduce potential 

distress caused by differential foundation movement.  

 

All the footing excavations should be observed by the Geotechnical Engineer prior to 

placement of reinforcing steel and/or concrete. If subsurface conditions are 

encountered that are different than indicated by the borings, revised 

recommendations may be required. 

 

Settlement of footings designed as recommended above are estimated not to exceed 

1-inch.  Differential settlements over, a horizontal distance of 50 feet between 

similarly loaded footings, are expected to be less than ½-inch and ¾-inch for wall and 

column footings, respectively.  Significant moisture increases above those 

recommended for compaction could result in additional movements.  In order to 

minimize the sensitivity of the structure to differential settlements, footings should 
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be reinforced to allow for a degree of load redistribution should a localized zone of 

supporting soils become saturated. 

 

5.3.2. Resistance to Lateral Loads 

Proposed walls/structures that will retain soil must be designed to withstand lateral 

soil pressures. Cantilevered retaining walls, or unrestrained walls subject to lateral 

earth pressures, should be designed for an Equivalent Fluid Pressure (EFP) of 38 

Pounds per Cubic Foot (PCF).  Restrained walls should be designed to withstand a 

residual or long-term at-rest (Ko) earth pressure condition of 58 PCF. 

 

A passive EFP of 300 PCF may be used for shallow spread footings. A coefficient of 

friction of 0.36 is recommended for computing lateral resistance between the base of 

footing and soil in analyzing lateral loads. Vehicular surcharge loads and/or 

hydrostatic pressure will increase the recommended EFP.  

 

Only cohesionless, free-draining granular materials should be used as backfill, 

adjacent to earth-retaining structures. We recommend that backfill directly behind 

the walls be compacted with light, hand-held compactors. Heavy compactors and 

grading equipment should not be allowed to operate within 3 feet of the walls during 

backfilling, to avoid developing excessive temporary or long-term lateral soil 

pressures. Positive gravity drainage of the backfill should be provided. 

 

5.3.2.1. Wall Drainage 

The above-recommended values do not include lateral pressures due to hydrostatic 

forces.  Therefore, wall backfill should be free draining and provisions should be 

made to collect and dispose of excess water that may accumulate behind earth 

retaining structures. In cases where site soils become saturated an equivalent fluid 

pressure of 90 PCF should be used.  
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Wall drainage should be collected by continuous perforated drainpipes, filter fabric, 

and gravel connected to weep holes.  The drainpipe must run parallel to the wall.  We 

recommend drain rock consist of durable stone having 100 percent passing the 1-inch 

sieve and zero percent passing the No. 4 sieve.  Synthetic filter fabric should have an 

equivalent opening size (EOS), U.S. Standard Sieve, of between 40 and 70, a 

permeability of at least 0.02 centimeters per second and minimum puncture strength 

of 50 pounds. 

 

5.3.2.2. Backfill Placement 

All backfill should be placed and compacted in accordance with recommendations 

provided above for engineered fill.  Care must be used during compaction of backfill 

against the below ground tanks walls. Hand operated equipment and thin backfill lifts 

are suggested to reduce the buildup of additional excessive wall pressure due to 

compaction method. To reduce the potential for a subsurface wall blowout, heavy 

construction equipment should not be operated next to the walls.  

 

 Moisture Protection 

Soil support values reduce with an increase of moisture content. Therefore, positive 

drainage is essential to the successful performance of any structure. Good surface and 

subsurface drainage should be established during and after construction to prevent 

the soils below or adjacent to the structural areas and utility trenches from becoming 

wet.  

 

Infiltration of water into utility or foundation excavations must be prevented during 

construction. The drainage design must route all storm and sprinkler water away from 

the structural areas in a positive manner. All water should be diverted away from 

areas where it could penetrate the ground surface near the structural areas.  

Watering of plants should be avoided adjacent to the buildings. Desert-type 
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landscaping is advisable near the structural areas. Plants, which require more water, 

should be located and drained away from the structural areas. 

 

 Sulfate and Chloride Content  

Selected samples of the near-surface soils encountered at the site were subjected to 

chemical analysis for the purpose of corrosion assessment. The samples were tested 

for soluble sulfates, and soluble chlorides. The samples were tested in general 

accordance with Arizona Test Methods 733, and 736 for soluble sulfates, and soluble 

chlorides, respectively. The test results are provided in Appendix C. 

 
Based on provisions of American Concrete Institute (ACI) 318 Section 4.3, Table 4.3.1, 

Requirements for Concrete Exposed to Sulfate-Containing Solutions a sulfate 

concentration below 0.10 percent by weight (1,000 ppm) is negligible. Based on the 

laboratory results, sulfate contents of the site soils tested indicate a negligible 

corrosion potential to concrete.  

 

Based on the laboratory result of the sample collected for this project, chloride 

contents of the site soils tested indicate a negligible corrosion potential.     

 

 Pavement Areas 

The on-site soils should be suitable as pavement subgrade soils provided all unsuitable 

debris, rubble, oversized cobbles, etc. are removed. A flexible and/or rigid pavement 

is recommended for the pavement areas.  The recommended pavement sections are 

based on the assumption that the subgrade soils are prepared in accordance with 

section 5.1 of this report.  

 

The flexible pavement section should consist of Central Plant Mix Asphaltic Concrete 

Pavement (AC) on compacted Aggregate Base Course (ABC) as recommended in the 

table below. Flexible pavement should be placed in accordance with MAG Section 321 

and local municipality standards.  
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PAVEMENT AREA 
ASPHALT SURFACE 

THICKNESS (IN) 

AGGREGATE BASE 

COURSE THICKNESS (IN) 

Parking Areas           

(On-Site) 
3.0 4.0 

Heavy Traffic Areas 

(On-Site) 
3.0 6.0 

 

Our calculations for design of the pavements section is based upon our classification 

of the subsurface soils, the calculated traffic in 18 kips equivalent single axle loads, 

the site preparation and grading recommendations provided above. A design life of 20 

years was used in design.  

 

Areas subject to sustained, heavy concentrated loads, such as dumpster areas should 

be paved with Portland Cement Concrete (PCC). A pavement section of 6 inches of 

PCC on 4 inches of aggregate base course is recommended in these areas. We should 

be contacted for additional recommendations if there will be any areas subjected to 

volumes of traffic heavier than those assumed for this report. 

 

6. CLOSURE 

 Limitations 

Our professional services have been performed using that degree and skill ordinarily 

exercised, under similar circumstances, by reputable Geotechnical Engineers 

practicing in this or similar localities. No warranty is expressed or implied. 

 

The recommendations contained in this report are based on our field exploration, 

laboratory test results, and our understanding of the proposed construction. The 

subsurface data used in the preparation of this report was obtained from the test 

borings excavated during the field subsurface exploration. It is anticipated that some 

variations in the soil conditions will exist on-site. The nature and extent of variations 

may not be evident until construction occurs. If any conditions are encountered at 
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this site that are different from those described in this report, we should be 

immediately notified so that we may make any necessary revisions to the 

recommendations contained in this report. In addition, if the scope of the proposed 

construction changes from that described in this report, our firm should also be 

notified. 

 

It is the Client’s responsibility to see that all parties to the project including the 

designer, contractor, subcontractor, etc. are made aware of this report in its 

entirety. The use of information contained in this report for bidding purposes should 

be done at the contractor’s option and risk. 

 

This report is for the exclusive purpose of providing Geotechnical Engineering and/or 

testing information and recommendations. The scope of services for this project does 

not include, either specifically or by implication, any environmental assessment of 

the site or identification of contaminated or hazardous materials or conditions. If the 

owner is concerned about the potential for such contamination, other studies should 

be undertaken. This report has also not addressed the site geology and the possible 

presence of geologic hazards.  

 

This report may be used only by the Client and only for the purposes stated, within a 

reasonable time from its issuance. Land use, site conditions (both on and off-site), or 

other factors may change over time, and additional work may be required with the 

passage of time. Any party, other than the Client, who wishes to use this report, shall 

notify ATEK of such intended use. Based on the intended use of this report, ATEK may 

require that additional work be performed and that an updated report be issued. 

 

 Recommended Additional Services 

The recommendations provided in this report are based on the assumption that an 

adequate program of tests and observations will be performed during the 
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construction. These tests and observations should be performed by the Geotechnical 

Engineer’s representative and should include, but not limited to the following: 

 

• Observe and document that any existing surficial vegetation and other 
deleterious materials have been removed from the site as required in site 
preparation section. 

 

• Approve any material used as import to document that it meets the 
requirements outlined above before placement. 

 

• Monitor the backfill procedures. 

 

• Perform field density tests, as needed, to verify compaction compliance. The 
representative should monitor the progress of compaction and filling 
operations. 

 

• Keep records of on-site activities and progress. 

 

Observation of footing excavations should be performed prior to placement of 

reinforcing and concrete to confirm that satisfactory bearing materials are present. 

Construction testing, including field and laboratory evaluation of fill and backfill 

materials, concrete and steel should be performed to determine whether applicable 

project requirements have been met. 
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APPENDIX C 
FIELD STUDY 

 __________________________________________________________________________  
 
BORINGS 
 
The subsurface conditions at the site were explored on August 30, 2022, by drilling 
soil borings using a truck mounted CME drill rig with 7 and a ¼-inch outside diameter 
hollow stem auger.  The locations of soil test borings performed for this study are 
shown in Appendix B of this report. 
 
The locations of borings were located by visual sighting and pacing from existing site 
features and, therefore, should be considered approximate.  Actual boring locations 
may vary from those indicated in Appendix B. 
 
Our field engineer maintained a log of the excavations; visually classified soils 
encountered according to the Unified Soil Classification System (USCS) (see USCS 
Table); and obtained samples of the subsurface materials.   
 
SAMPLING PROCEDURES 
 
Soil samples obtained from the borings were packaged and sealed in the field to 
reduce moisture loss and disturbance, and returned to our laboratory for further 
testing.  After borings were completed, they were backfilled with the excavated soils. 
 
LIST OF ATTACHMENTS 
 
The following plates are attached and complete this appendix. 
 
Unified Soil Classification System – C1 
Log Key – C2 
Charts and Definitions – C3 
Terminology Used to Describe Soils – C4 
Logs of Soil Borings 

 
 
 

 
 

 
 
 

 



 

 

 

 
 
 
 

UNIFIED SOIL CLASSIFICATION SYSTEM 
 

 

MAJOR DIVISIONS 
USCS TYPICAL 

SYMBOL DESCRIPTIONS 

 
WELL-GRADED GRAVELS, GRAVEL-SAND 

CLEAN GRAVELS     GW MIXTURES WITH LITTLE OR NO FINES 

WITH LESS THAN 
 

GRAVELS 
5% PASSING NO. 200 

GP 
POORLY-GRADED GRAVELS, GRAVEL-SAND

 

(More than half of 
SIEVE MIXTURES WITH LITTLE OR NO FINES

 

coarse fraction 

is larger than 
GM 

SILTY GRAVELS, GRAVEL-SILT-SAND
 

the #4 sieve) GRAVELS WITH MIXTURES 

COARSE OVER 12% PASSING 

GRAINED NO. 200 SIEVE GC 
CLAYEY GRAVELS, GRAVEL-SAND-CLAY

 

SOILS 
MIXTURES

 

 
(More than half WELL-GRADED SANDS, SAND-GRAVEL 

of material 
CLEAN SANDS WITH       SW 

MIXTURES WITH LITTLE OR NO FINES 

is larger than LESS THAN 5% 

the #200 sieve) 
SANDS PASSING NO. 200 POORLY-GRADED SANDS, SAND-GRAVEL 

SIEVE 
SP 

MIXTURES WITH LITTLE OR NO FINES 
(More than half of 

coarse fraction 

is smaller than SILTY SANDS, 

the #4 sieve) SANDS WITH OVER SM 
SAND-GRAVEL-SILT MIXTURES 

12% PASSING NO. 

200 SIEVE SC 
CLAYEY SANDS,

 
SAND-GRAVEL-CLAY MIXTURES 

 

 
INORGANIC SILTS & VERY FINE SANDS, 

ML SILTY OR CLAYEY FINE SANDS, 

CLAYEY SILTS WITH SLIGHT PLASTICITY 
 

SILTS AND CLAYS INORGANIC CLAYS OF LOW TO MEDIUM 

CL PLASTICITY, GRAVELLY CLAYS, 

(Liquid limit less than 50) SANDY CLAYS, SILTY CLAYS, LEAN CLAYS 

FINE 

GRAINED 
OL 

ORGANIC SILTS & ORGANIC SILTY CLAYS
 

SOILS OF LOW PLASTICITY 

 
(More than half INORGANIC SILTS, MICACEOUS OR 

of material MH 
DIATOMACEOUS FINE SAND OR SILT 

is smaller than 

the #200 sieve) SILTS AND CLAYS 
INORGANIC CLAYS OF HIGH PLASTICITY, 

CH 
FAT CLAYS 

(Liquid limit greater than 50) 

 
ORGANIC CLAYS & ORGANIC SILTS 

   OH 
OF MEDIUM-TO-HIGH PLASTICITY 

 
 

Note: Fine grained soils that plot within the hatched area on the Plasticity Chart, and coarse grained soils with 

between 5% and 12% passing No. 200 sieve require dual USCS symbols. (See KEY A-3 if provided) 

 
 

 

UNIFIED SOIL CLASSIFICATION SYSTEM 
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C-1 Drafted By:                ADO 
 

Date:  September, 2022 

Project Number: 
220174 

 

 



 

 

 
 

LOG SYMBOLS 
 

 
NON-STANDARD PENETRATION 

BULK / GRAB SAMPLE SPLIT SPOON SAMPLER 

(1.5-inch O.D. X 0.9-inch I.D.) 

 

 
MODIFIED CALIFORNIA SAMPLER BDBGM SIZE CORE BARREL 

(2 inch inside diameter) (1.65-inch I.D.) 
 

 
 

GRAB SAMPLE BW44 SIZE CORE BARREL

 (1.75-inch I.D.) 

 
 

STANDARD PENETRATION HQ-3 SIZE CORE BARREL 
SPLIT SPOON SAMPLER (2.4-inch I.D.) 

(2.0-inch O.D. X 1.4-inch I.D.) 

 
 

SHELBY TUBE 

(3 inch outside diameter) 

 
 
 

 
WATER LEVEL 

   (level after completion) 

 
 

WATER LEVEL 

   (level where first encountered) 
 

 
 
 
 
 

GENERAL NOTES 
 

 
1.  Lines separating strata on the logs represent approximate boundaries only.  Actual transitions may be gradual. 

 
 

2.  No warranty is provided as to the continuity of soil or rock conditions between individual sample locations. 

 
 

3.  Logs represent general soil or rock conditions observed at the point of exploration on the date indicated. 
 
 

4.  In general, the Unified Soil Classification designations presented on the logs were based on visual classification in the field, 

modified where appropriate by visual classifications in the office, and/or laboratory gradation and index testing. 
 

5.  NA = Not Analyzed 
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DEFINITIONS OF SOIL FRACTIONS 
 SOIL FRACTION  PARTICLE SIZE RANGE   

 

Boulders Greater than 300mm (12in.) 
Cobbles 300mm to 75mm (12in. to 3in.) 
Coarse Gravel 75mm to 19mm (3in. to 3/4in.) 
Fine Gravel 19mm (3/4in.) to No. 4 sieve 
Coarse Sand No. 4 sieve to No. 10 sieve 
Medium Sand No. 10 sieve to No. 40 sieve 
Fine Sand No. 40 sieve to No. 200 sieve 
Fines less than No. 200 sieve 
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N Relative Firmness 

 

0 - 4 
 

Very soft 
 

5 - 8 
 

soft 
 

9 - 15 
 

Moderately firm 
 

16 - 30 
 

Firm 
 

31 - 50 
 

Very firm 
 

51+ 
 

Hard 

 

N Relative Density 

 

0 - 4 
 

Very loose 
 

5 - 10 
 

Loose 
 

11 - 30 
 

Medium dense 
 

31 - 50 
 

Dense 
 

51+ 
 

Very dense 

 

N Relative Consistency 

 

0 - 2 
 

Very soft 
 

3 - 4 
 

soft 
 

5 - 8 
 

Moderately stiff 
 

9 - 15 
 

Stiff 
 

16 - 30 
 

Very Stiff 
 

31+ 
 

Hard 

 

 

 
 

TERMINOLOGY USED ON THE BORING LOGS TO DESCRIBE 

THE FIRMNESS, DENSITY, OR CONSISTENCY OF SOILS 
 
 
 

The standard penetration resistance (N) in blows per foot is obtained by the ASTM D1586 
procedure using 2" O.D., 1 3/8" I.D. samplers. 

 

 
 

1.   Terms for description of partially saturated and/or cemented soils including clays, cemented 
granular materials, silts and silty and clayey granular soils. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
2.   Terms for description of cohesionless, uncemented sands and sand-gravel mixtures. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.   Terms for description of clays which are saturated or near saturation. 
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APPENDIX D 
LABORATORY TESTING 

 __________________________________________________________________________  
 
LABORATORY TESTS 
Laboratory tests were performed on selected samples to aid in soil classification and to evaluate 
physical properties of the soils, which may affect the Geotechnical aspects of project design and 
construction. A description of the laboratory testing program is presented below. 
 
Sieve Analysis 
Sieve analyses were performed to evaluate the gradation characteristics of the material and to aid in 
soil classification.  Tests were performed in general accordance with ASTM Test Method C 136 and D 
2487. 
 
Atterberg Limits 
Atterberg Limits tests were performed to aid in soil classification and to evaluate the plasticity 
characteristics of the material.  Additionally, test results were correlated to published data to evaluate 
the shrink/swell potential of near-surface site soils.  Tests were performed in general accordance with 
ASTM Test Method D 4318. 
 
Moisture Content  
Moisture content tests were performed to evaluate moisture-conditioning requirements during site 
preparation and earthwork grading.  Moisture content was evaluated in general accordance with ASTM 
Test Method D 2216. 
 
One-Dimensional Consolidation  
A one-dimensional consolidation test was performed on a ring samples to evaluate consolidation 
potential of the site soil.  Test procedure was in general accordance with ASTM Test Method D 2435. 
 
pH and Resistivity  
pH and resistivity tests were performed on the bulk soil sample to evaluate the site soil corrosion 
potential.  Test procedure was in general accordance with Arizona Test Method 236. 
 
Swell Test 
Swell test was performed on bulk soil samples to evaluate the expansion potential of the site soils.  
Test procedures were in general accordance with ASTM Test Method D 4829. 
 
Standard Proctor 
Standard proctor tests were performed on bulk soil samples to evaluate the maximum dry density and 
optimum moisture of the site soils. Test procedures were in general accordance with ASTM Test Method 
D 698A. 
 
Sulfate Content  
Sulfate content tests were performed to evaluate the corrosion potential of the on-site soils.  Tests 
were performed in general accordance with ARIZ 733. 
 
Chloride Content  
Chloride content tests were performed to evaluate the corrosion potential of the on-site soils.  Tests 
were performed in general accordance with ARIZ 736. 
 

 
 



PROJECT: PROJECT NO:

LOCATION: WORK ORDER NO:

DATE SAMPLED: REVIEWED BY:

Silt or

Clay

Location & Depth USCS LL PL PI 6" 4" 3" 2" 1 1/2" 1 1/4" 1" 3/4" 1/2" 3/8" 1/4" #4 #8 #10 #16 #30 #40 #50 #100 #200 Lab #

Bulk, B-1 @ 1.0'-5.0' SC 29 13 16 100 100 100 100 100 100 99 98 96 93 88 85 80 79 75 68 64 58 51 38 1

Bulk, B-2 @ 1.0'-5.0' SC 35 13 22 100 100 100 100 100 100 100 100 98 95 89 83 77 76 73 68 64 60 54 42 7

This is a summarized report of the referenced procedures and does not include all reporting requirements. Additional data can be provided at client's request.

PERCENT PASSING BY WEIGHT

SANDGRAVELCOBBLES

Coarse Fine Coarse Medium  Fine

Tucson, AZ

MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487)

SIEVE SIZES

A Lopez

220174

2200237

PYT Tortuga Ranch Emergency Facility

8/30/2022

111 South Weber Drive, Suite1

Chandler, AZ  85226 www.atekec.com
p 480.659.8065

f 480.656.9658



Project: Project Number: 220174

Project Location: Work Order Number: 2200237

Client: Pascua Yaqui Tribe Lab Number: 8

Material: Native Date Sampled: 08/30/22

Sample Source: Ring Sample B-2 @ 2.5'-3.5'

Sample Prep: In-Situ

Initial Volume (cu.in) 4.60 Final Volume (cu.in) 4.47

Initial Moisture Content 10.1% Final Moisture Content 12.7%

Initial Dry Density(pcf) 120.1 Final Dry Density(pcf) 123.8

Initial Degree of Saturation 71% Final Degree of Saturation 100%

Initial Void Ratio 0.38 Final Void Ratio 0.34

Estimated Specific Gravity 2.65 Saturated at 1 ksf

One-Dimensional Consolidation Properties of Soils (ASTM D2435)

Tucson, AZ

PYT Tortuga Ranch Emergency Facility
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PROJECT: PYT Tortuga Ranch Emergency Facility PROJECT NO: 220174

LOCATION: Tucson, AZ WORK ORDER NO: 2200237

MATERIAL: Native LAB NO: 1

SAMPLE SOURCE: Bulk, B-1 @ 1.0'-5.0' SAMPLE DATE: 8/30/2022

English Metric

(pcf) (kg/ cu.m.)

Maximum dry density: 119.9 1921

Optimum moisture (%): 11.2 11.2

NOTES:

- The zero air void curve represents a specific gravity of: 2.65 (assumed).

- This is a summarized report of the referenced procedures and does not include all reporting requirements. Additional data can be provided at clients request.

Reviewed by:

LABORATORY COMPACTION CHARACTERISTICS OF SOILS USING

STANDARD EFFORT (12,400ft-lb-ft/cu.ft) (ASTM D698A)
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Project: Project Number: 220174

Location: Work Order Number: 2200237

Client: Lab Number: See Below

Material: Date Sampled: 08/30/22

Sample Source:

Sample Number Sample Source Swell (%)
Target Compaction 

(%)

Actual Compaction 

(%)

Target Moisture 

(%)

Actual 

Moisture (%)

1 Bulk, B-1 @ 1.0'-5.0' 2.7 95.0 95.7 8.2 8.0

Note: Ring Samples were subjected to a 100 psf surcharge. 

Pascua Yaqui Tribe

Native

See Below

Swell Potential of Soil ASTM D4546

PYT Tortuga Ranch Emergency Facility

Tucson, AZ

 111 South Weber Drive, Suite 1

Chandler, AZ 85226 www.atekec.com

p 480.659.8065

f 480.656.9658



Project: PYT Tortuga Ranch Emergency Facility Project Number: 220174

Location: Tucson, AZ Work Order Number: 2200237

Client: Pascua Yaqui Tribe Lab Number: See Below

Material: See Below Date Sampled: 08/30/22

Sample Source: See Below

Sample Number Sample Source Resistivity pH

(Ohm-cm)

7 Bulk, B-2 @ 1.0'-5.0' 5,760 9.1

pH & Resistivity (AZ 236)

 111 South Weber Drive, Suite 1

Chandler, AZ 85226 www.atekec.com

p 480.659.8065

f 480.656.9658
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PROJECT DATA

SCOPE OF WORK

OWNER

PARCEL NUMBER:

ZONING:

FLOOD ZONE:

SITE AREA:

CODES AND STANDARDS

PROJECT INFORMATION

PASCUA YAQUI TRIBE

7474 S COMINO DE OESTE

TUCSON, AZ 85746

211-35-018D

RURAL HOMESTEAD

ZONE A0 2

1,729.47 ACRES,  75,338,525 SF

2018     INTERNATIONAL BUILDING CODE

2018     INTERNATIONAL PLUMBING CODE

2018     INTERNATIONAL MECHANICAL CODE

2018     INTERNATIONAL FUEL GAS CODE

2018     NATIONAL ELECTRIC CODE

2009     ICC/ANSI A117.1 WITH 2010 ADA STANDARDS AS

             ADOPTED BY THE STATE OF ARIZONA (MOST

             RESTRICTIVE GOVERNS)

2018     INTERNATIONAL FIRE CODE AS ADOPTED BY ARIZONA

             STATE FIRE MARSHAL

PIMA COUNTY OUTDOOR LIGHTING CODE

NEW SKILLS CENTER AT TORTUGA RANCH

3300 S MARSTELLAR RD

TUCSON, AZ 85735

NEW SKILLS CENTER COMPRISED OF 1 NEW PRE-ENGINEERED METAL 

BUILDING WITH EXTERIOR COMMON WALKWAY INCLUDING 

SURROUNDING SITE WORK. 

DEFERRED SUBMITTALS

SPECIAL INSPECTIONS
SPECIAL INSPECTIONS SHALL BE PROVIDED PER SCOPE UNDER 2012 

IBC CHAPTER 17, INCLUDED BUT NOT LIMITED TO:

- STEEL CONSTRUCTION (PER SECTION 1705.2)

- CONCRETE CONSTRUCTION - INCLUDING REINFORCING AN 

ANCHOR BOLTS (PER SECTION 1705.3)

- MASONRY CONSTRUCTION (PER SECTION 1705.4)

- GROUND FAULT PROTECTION SYSTEM

- SOILD - INCLUDING BEARING CAPACITY, EXCAVATION, AND FILL 

(PER SECTION 1705.6)

PER 2018 IBC SECTION 107.3.4

BILL  PITTENGER, THE REGISTERED DESIGN PROFESSIONAL IN CHARGE 

SHALLBE RESPONSIBLE FOR REVIEWING AND COORDINATING 

SUBMITTAL DOCUMENTS PREPARED BY OTHERS, INCLUDING PHASED 

AND DEFERRED ITEMS FOR COMPATIBILITY WITH THE DESIGN OF THE 

BUILDING.

PER 2018 IBC SECTION 107.3.4.1

SUBMITTAL DOCUMENTS FOR DEFERRED SUBMITTAL ITEMS SHALL BE 

SUBMITTED TO THE REGISTERED DESIGN PROFESSIONAL IN 

RESPONSIBLE CHARGE, WHO SHALL REVIEW THEM AND FORWARD 

THEM TO THE BUILDING OFFICIAL WITH A NOTATION INDICATING 

THAT THE DEFERRED SUBMITTAL DOCUMENTS HAVE BEEN REVIEWED 

AND THAT THEY HAVE BEEN FOUND TO BE IN GENERAL 

CONFORMANCE WITH THE DESIGN OF THE BUILDING. THE DEFERRED 

SUBMITTAL ITEMS SHALL NOT BE INSTALLED UNTIL THE DEFERRED 

SUBMITTAL DOCUMENTS HAVE BEEN APPROVED BY THE BUILDING 

OFFICIAL.

PER 2018 IBC SECTIONS 107.3.4 THRU 107.3.4.2 DEFERRED SUBMITTALS 

ARE

AS FOLLOWS:

ITEM 1: SIGNAGE PACKAGE

ITEM 2: PRE-ENGINEERED METAL BUILDING SHOP DRAWINGS 

ITEM 3: NEW SEPTIC SYSTEM AND TANK 

ITEM 4: LANDSCAPE PLANTING AND FUTURE IRRIGATION 

GENERAL CONTRACTOR RESPONSIBILITY : 

PRE-ENGINEERED METAL BUILDING (PEMB):

THE DESIGN AND ENGINEERING IS BASED ON A GENERIC PEMB 

INCLUDING FOUNDATIONS. (STRUCTURAL REACTIONS ARE 

AVAILABLE UPON REQUEST). THE CONTRACTOR IS RESPONSIBLE FOR 

REVISIONS REQUIRED TO ACCOMMODATE THE CONTRACTOR’S 

PEMB ENGINEERING INCLUDING FOUNDATION SIZE CHANGES TO 

ACCOMMODATE STRUCTURAL REACTIONS, NOTE THAT THE 

FOUNDATION SIZE VERIFICATION AND ADJUSTMENT SHALL BE 

EXECUTED BY THE ENGINEER OF RECORD. THE COST FOR THE 

FOOTING SIZE IS THE CONTRACTOR RESPONSIBILITY AT NO 

ADDITIONAL COST TO THE OWNER.

PREFABRICATED METAL BUILDING DESIGN AND CONSTRUCTION 

SHALL CONFORM TO THE LATEST APPLICABLE STANDARDS AND 

SPECIFICATIONS OF THE METAL BUILDING MANUFACTURERS 

ASSOCIATION (MBMA) UNLESS NOTED OTHERWISE. 

THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS AND DETAILS 

FOR APPROVAL PRIOR TO MANUFACTURE. SHOP DRAWINGS SHALL 

SHOW ALL INFORMATION INCLUDING BUT NOT LIMITED TO 

DIMENSIONS, MEMBER SIZES AND PROPERTIES, FRAMING AND 

FOUNDATION PLANS, SECTIONS, AND ALL PERTINENT DETAILS 

INCULDING DETAILS INTERFACING BUILDING ELEMENT ADJACENT 

TO THE PREFABRICATED METAL BUILDING. 

REFER TO PREFABRICATED METAL BUILDING DESIGN NOTE ON 

STRUCTURAL DRAWINGS. 
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UP UP

CODE REVIEW

PROJECT DESCRIPTION:

CONSTRUCTION OF 2 NEW PRE-ENGINEERED METAL BUILDINGS WITH SHARED SHADED OPEN CORRIDOR, 

INCLUDING SURROUNDING SITE WORK AS SHOWN. 

CODES AND STANDARDS:
2018 CITY OF TUCSON BUILDING CONSTRUCTION CODES -

2018 INTERNATIONAL BUILDING CODE (IBC)

2018 INTERNATIONAL RESIDENTIAL CODE (IRC)

2018 INTERNATIONAL MECHANICAL CODE (IMC)

2018 INTERNATIONAL PLUMBING CODE (IPC)

2018 INTERNATIONAL FUEL GAS CODE (IFGC)

2018 INTERNATIONAL ENERGY CONSERVATION CODE (IECC)

2018 INTERNATIONAL EXISTING BUILDING CODE (IEBC)

2012 INTERNATIONAL GREEN CONSTRUCTION CODE (IGCC) - OPTIONAL

2018 INTERNATIONAL SWIMMING POOL AND SPA CODE (ISPSC)

2017 NATIONAL ELECTRIC CODE (NEC)

ASME ELEVATOR CODES

2010 ADA STANDARDS FOR ACCESSIBLE DESIGN

2009 ICC ANSI 117.1

ZONING REQUIREMENTS:

PER PIMA COUNTY ZONING FOR RURAL HOMESTEAD : 

MINIMUM SETBACK REQUIREMENTS:

FRONT: FIFTY FEET

SIDE: TWENTY FEET

REAR: FIFTY FEET

HEIGHT LIMITATIONS:

MAXIMUM HEIGHT: THIRTY-FOUR FEET

MAXIMUM STORIES: TWO.

GEOTECHNICAL REPORT

GEOTECHNICAL EXPLORATION REPORT PYT TORTUGA RANCH EMERGENCY FACILITY 

PREPARED BY ATEK ENGINEERING CONSULTANTS, LLC

DATE : 10/10/2022, PROJECT NO. 220174

USE AND OCCUPANCY CLASSIFICATIONS
IBC CHAPTER 3

GROUP "B" BUSINESSES

PER IBC 303.1.2

THE FOLLOWING ROOMS AND SPACES SHALL NOT BE CLASSIFIED AS ASSEMBLY OCCUPANCIES : 

1.  A ROOM OR SPACE USED FOR ASSEMBLY PURPOSES WITH AN OCCUPANT LOCAD OF LESS THAN 

50 PERSONS AND ACCESSORY TO ANOTHER OCCUPANCY SHALL BE CLASSIFIED AS GROUP B 

OCCUPANCY OR AS PART OF THAT OCCUPANCY 

2. A ROOM OR SPACE USED FOR ASSEMBLY PURPOSES THAT IS LESS THAN 750 SQUARE FEET IN AREA 

AND ACCESSORY TO ANOTHER OCCUPANCY SHALL BE CLASSIFIED AS GROUP B OCCUPANCY OR 

AS PART OF THAT OCCUPANCY 

CONSTRUCTION TYPE:
PER IBC CHAPTER 6

TYPE II B (PER IBC SECTION 602.5)

ALLOWABLE BUILDING HEIGHT IN FEET
PER TABLE 504.3

GROUP "B" NON-SPRINKLERED, TYPE II B = 55 MAX > 21'-0" ACTUAL = OK

ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE
PER TABLE 504.4

GROUP "B", NON-SPRINKLERED, TYP II B = 3 MAX > 1 ACTUAL = OK

ALLOWABLE AREAS PER STORY
PER TABLE 506.2

GROUP "B" BUSINESSES, TYPE II B, NS = 23,000 SF

*NO FRONTAGE INCREASE TAKEN/NOT REQUIRED.

BUILDING AREA MODIFICATIONS:
PER SECTION 506.2.1

SINGLE-OCCUPANCY, ONE-STORY BUILDING

ALLOWABLE AREA (Aa): GROUP "B" BUSINESS
Aa = At + (NS x If)

Aa = 23,000 SF + (23,000SF x 0)

Aa = 23,000 SF + 0 SF

Aa = 23,000 SF

Aa = ALLOWABLE AREA (SQUARE FEET)

At = TABULAR ALLOWABLE AREA FACTOR TABLE 506.2

Ns = TABULAR ALLOWABLE AREA FACTOR IN ACCORDANCE WITH TABLE 506.2 FOR NONSPRINKLERED 

BUILDING (REGRARDLESS OF WHETHER THE BUILDING IS SPRINKLERED).

If = AREA FACTOR INCREASE DUE TO FRONTAGE(PERCENT) AS CALCULATED IN ACCORDANCE WITH 

SECTION 506.3.

FRONTAGE INCREASE (If) PER SECTION 506.3.3 : NOT TAKEN

ACTUAL BUILDING AREAS:

6,405 SF TOTAL AREA UNDER ROOF*

*INCLUDES AREAS UNDER HORIZONTAL PROJECTION OF ROOF OR FLOOR ABOVE

1ST FLOOR ENCLOSED =    5,040 SF

1ST FLOOR UNDER ROOF* =    1,365 SF

1ST FLOOR TOTAL: =    6,405 SF ACTUAL < 23,000 SF ALLOWABLE = OK

FIRE RESISTANCE REQUIREMENTS FOR BUILDING ELEMENTS:
PER TABLE 601 & 602

PRIMARY STRUCTURAL FRAME 0 HR

EXTERIOR BEARING WALLS 0 HR (FSD>10')

INTERIOR BEARING WALLS 0 HR

NON BEARING WALLS AND PARTITIONS EXTERIOR 0 HR (FSD>10’)

NON BEARING WALLS AND PARTITIONS INTERIOR 0 HR

FLOOR CONSTRUCTION & ASSOCIATED SECONDARY MEMBERS 0 HR

ROOF CONSTRUCTION & ASSOCIATED SECONDARY MEMBERS 0 HR

OPENINGS IN EXTERIOR WALLS:
PER TABLE 705.8 

FSD > 30', UNPROTECTED, NONSPRINKLERED = NO LIMIT 

INTERIOR WALL & CEILING FINISH REQUIREMENTS BY OCCUPANCY:
PER SECTION 803 & TABLE 803.13

GROUP "B" OCCUPANCY, NONSPRINKLERED:

CORRIDORS & ENCLOSURE FOR EXIT ACCESS STAIRWAYS = CLASS "B"

ROOMS AND ENCLOSED SPACES = CLASS "C"

CLASS "B" = FLAME SPREAD INDEX 26-75, SMOKE-DEVELOPED INDEX 0-450

CLASS "C" = FLAME SPREAD INDEX 76-200, SMOKE-DEVELOPED INDEX 0-450

INTERIOR FLOOR FINISH:
PER SECTION 804

INTERIOR FLOOR FINISH & FLOOR COVERINGS SHALL BE "CLASS II" MINIMUM AS DETERMINED BY ASTM E648 

OR NFPA 253.

FIRE PROTECTION SYSTEMS
PER CHAPTER 9

FIRE EXTINGUISHERS:  PORTABLE FIRE EXTINGUISHERS SHALL BE PROVIDED IN ACCORDANCE WITH SECTION 

906. KITCHEN PORTATLBE FIRE EXTINGUISHERS SHALL BE PROVIDE IN ACCORDANCE WITH SECTION 906.4. 

PROVIDE WITHIN 30 FEET DISTANCE OF TRAVEL FROM COMMERCIAL COOKING EQUIPMENT. 

DESIGN OCCUPANT LOAD
PER SECTION 1004

REFER TO OCCUPANT LOAD TABLES ON CODE SHEETS G101 FOR OCCUPANT LOAD CALCULATIONS.

POSTING OF OCCUPANT LOAD
PER SECTION 1004.9

EVERY ROOM OR SPACE THAT IS AN ASSEMBLY OCCUPANCY SHALL HAVE THE OCCUPANT LOAD OF THE 

ROOM OR SPACE POSTED IN A CONSPICUOUS PLACE, NEAR THE MAIN EXIT OR EXIT ACCESS DOORWAY 

FROM THE ROOM OR SPACE. POSTED SIGNS SHALL BE OF AN APPROVED LEGIBLE PERMANENT DESIGN AND 

SHALL BE MAINTAINED BY THE OWNER OR AUTHORIZED AGENT.

MEANS OF EGRESS SIZING
PER SECTION 1005

REQUIRED MINIMUM WIDTH OF MEANS OF EGRESS COMPONENTS BASED ON OCCUPANT LOAD SHALL BE 

AS FOLLOWS:

STAIRWAYS : 0.3" PER OCCUPANT

ALL OTHER EGRESS COMPONENTS : 0.2" PER OCCUPANT

EXIT AND EXIT ACCESS DOORWAYS
PER SECTION 1006.2.1

TWO EXITS OR EXIT ACCESS DOORWAYS FROM ANY SPACE SHALL BE PROVIDED WHERE THE DESIGN 

OCCUPANT LOAD FOR GROUPS A, B EXCEEDS 49 OR WHERE THE COMMON PATH OF TRAVEL EXCEEDS THE 

LIMITATIONS OF TABLE 1006.2.1.

EXIST AND EXIT ACCESS DOORWAY CONFIGURATION
PER SECTION 1007.1.1

WHERE TWO EXITS, EXIT ACCESS DOORWAYS, EXIT ACCESS STAIRWAYS OR RAMPS, OR ANY COMBINATION 

THEREOF, ARE REQUIRED FROM ANY PORTION OF THE EXIT ACCESS, THEY SHALL BE PLACED AT A DISTANCE 

APART EQUAL TO NOT LESS THAN ONE-HALF OF THE LENGTH OF THE MAXIMUM OVERALL DIAGONAL 

DIMENSION OF THE BUILDING OR AREA TO BE SERVED MEASURED IN A STRAIGHT LINE BETWEEN THEM. 

INTERLOCKING OR SCISSOR STAIRWAYS SHALL BE COUNTED AS ONE EXIT STAIRWAY.

MEANS OF EGRESS ILLUMINATION
PER SECTION 1008

ACCESSIBLE MEANS OF EGRESS
PER SECTION 1009.1

ACCESSIBLE SPACES SHALL BE PROVIDED WITH NOT LESS THAN ONE ACCESSIBLE MEANS OF EGRESS. WHERE 

MORE THAN ONE MEANS OF EGRESS IS REQUIRED BY SECTION 1006.2 OR 1006.3 FROM ANY ACCESSIBLE 

SPACE, EACH ACCESSIBLE PORTION OF THE SPACE SHALL BE SERVED BY NOT LESS THAN TWO ACCESSIBLE 

MEANS OF EGRESS.

PER 2017 ICC A117.1 SECTION 402.1

ACCESSIBLE ROUTES SHALL CONSIST OF ONE OR MORE OF THE FOLLOWING COMPONENTS : WALKING 

SURFACES WITH A RUNNING SLOPE NOT STEEPER THAN 1:20, DOORS AND DOORWAYS, GATES, RAMPS, CURB 

RAMPS EXCLUDING THE FLARES SIDES, BLENDED TRANSITIONS, ELEVATORS AND PLATFORM LIFTS. ALL 

COMPONENTS OF AN ACCESSIBLE ROUTE SHALL COMPLY WITH THE APPLICABLE PORTIONS OF THIS 

STANDARD. 

DOORS
PER SECTION 1010.1

DOORS SHALL MEET ALL REQUIREMENTS OF IBC SECTION 1010 AND 1022.2, INCLUDING BUT NOT LIMITED TO 

THE FOLLOWING:

SIZE OF DOORS

PER SECTION 1010.1.1: THE MINIMUM WIDTH OF EACH DOOR OPENING SHALL BE SUFFICIENT FOR THE 

OCCUPANT LOAD THEREOF AND SHALL PROVIDE A MINIMUM CLEAR WIDTH OF 32 INCES.

DOOR SWING

PER SECTION 1010.1.2: DOORS SHALL SWING IN THE DIRECTION OF EGRESS TRAVEL WHERE SERVING A 

ROOM OR AREA CONTAINING AN OCCUPANT LOAD OF 50 OR MORE PERSONS.

FLOOR ELEVATION

PER SECTION 1010.5: THERE SHALL BE A FLOOR OR LANDING ON EACH SIDE OF A DOOR. SUCH FLOOR OR 

LANDING SHALL BE AT THE SAME ELEVATION ON EACH SIDE OF THE DOOR. LANDINGS SHALL BE LEVEL 

EXCEPT FOR EXTERIOR LANDINGS, WHICH ARE PERMITTED TO HAVE A SLOPE NOT TO EXCEED 0.25 UNIT 

VERTICAL IN 12 UNITS HORIZONTAL (2-PERCENT SLOPE).

PANIC AND FIRE EXIT HARDWARE

PER SECTION 1010.10 DOORS SERVING ROOMS OR SPACES WITH AN OCCUPANT LOAD OF 50 OR MORE IN 

A GROUP A OR E OCCUPANCY SHALL NOT BE PROVIDED WITH A LATCH OR LOCK UNLESS IT IS PANIC 

HARDWARE OR FIRE EXIT HARDWARE.

STAIRWAYS
PER SECTION 1011

RAMPS
PER SECTION 1012

EXIT SIGNS
PER SECTION 1013

EXIT SIGN PLACEMENT SHALL BE SUCH THAT NO POINT IN AN EXIT ACCESS CORRIDOR OR EXIT PASSAGEWAY 

IS MORE THAN 100 FEET OR THE LISTED VIEWING DISTANCE FOR THE SIGN, WHICHEVER IS LESS, FROM THE 

NEAREST EXIT SIGN.

EXCEPTIONS : 

1. EXIT SIGNS ARE NOT REQUIRED IN ROOMS OR AREAS THAT REQUIRE ONLY ONE EXIT OR EXIT ACCESS 

EXIT ACCESS TRAVEL DISTANCE
SECTION 1017 PER TABLE 1017.2

"B" OCCUPANCY, UNSPRINKLERED, MAXIMUM 200'

EXIT ACCESS STAIRWAYS AND RAMPS 
SECTION 1019.2 

ALL OCCUPANCIES. EXIT ACCESS STAIRWAYS AND RAMPS THAT SERVE FLOOR LEVELS WITHIN A 

SINGLE STORY ARE NOT REQUIRED TO BE ENCLOSED 

CORRIDORS

PER SECTION 1020 (IF APPLLICABLE)

CORRIDOR FIRE RESISTANCE RATING PER TABLE 1020.1:

0 HOURS (NO RATING REQUIRED) FOR GROUP “A, B” OCCUPANCIES WITH OCCUPANT LOAD SERVED 

LESS THAN 30 

MINIMUM CORRIDOR WIDTH PER TABLE 1020.2:

CORRIDOR WIDTHS SHALL BE PER SEC 1005.3.2

WITH AN OCCUPANT LOAD OF LESS THAN 50 :   36"

DEAD END CORRIDORS
SECTION 1020.4

WHERE MORE THAN ONE EXIT OR EXIT ACCESS IS REQUIRED, DEAD ENDS IN CORRIDORS SHALL NOT 

EXCEED :  20' 

INTERIOR EXIT STAIRWAYS AND RAMPS

SECTION 1023

EXTERIOR EXIT STAIRWAYS AND RAMPS

SECTION 1027

PER IBC 1027.6

EXTERIOR EXIT STAIRWAY AND RAMP PROTECTION

SEPARATION FROM THE INTERIOR OF THE BUILDING IS NOT REQUIRED FOR OCCPANCIES, OTHER THAN 

THOSE IN GROUP R-1 OR R-2, IN BULIDINGS THAT ARE NOT MORE THAN TWO STORIES ABOVE GRADE 

PLANE WHERE A LEVEL OF EXIT DISCHARGE SERVING SUCH OCCUPANCIES IS THE FIRST STORY ABOVE 

GRADE PLANE

PER 2017 ICC A117.1 SECTION 403.3

THE RUNNING SLOPE OF WALKING SURFACES SHALL NOT BE STEEPER THAN 1:20. THE CROSS SLOPE OF 

A WALKING SURFACE SHALL NOT BE STEEPER THAN 1:48

PER 2017 ICC A117.1 SECTION 405.2

RAMP RUNS SHALL HAVE A RUNNING SLOPE GREATER THAN 1:20 AND NOT STEEPER THAN 1:12 

EXIT DISCHARGE

SECTION 1028

ACCESSIBILITY
PER CHAPTER 11 SECTION 1101.2

BUILDINGS AND FACILITIES SHALL BE DESIGNED AND CONSTRUCTED TO BE ACCESSIBLE

IN ACCORDANCE WITH THIS CODE AND ICC ANSI A117.1 WHERE APPLICABLE

ENERGY EFFICIENCY
PER CHAPTER 13

BUILDINGS AND FACILITIES SHALL BE DESIGNED AND CONSTRUCTED TO CONFORM TO CLIMATE ZONE 

“2”

PLUMBING FIXTURES
PER TABLE 2902.1

REFER TO INDIVIDUAL AREA CODE SHEET G101 

RESTROOM SIGN
PER IBC 2902.2.1

FAMILY OR ASSISTED-USE TOILET FACILITIES SERVING AS SEPARATE FACILITIES

WHERE A BUILDING OR TENTANT SPACE REQUIRES A SEPARATE TOILET FACILITY FOR EACH SEX AND 

EACH TOILET FACILITY IS REQUIRED TO HAVE ONLY ONE WATER CLOSET, TWO FAMILY OR ASSISTED-

USE TOILET FACILITES SHALL BE PERMITTED TO SERVE AS THE REQUIRED SEPARATE FACILITIES. FAMILY 

OR ASSISTED-USE TOILET FACILITIES SHALL NOT BE REQUIRED TO BE IDENTIFIED FOR EXCLUSIVE USE BY 

EITHER SEX AS REQUIRED BY SECTION 2902.4

HATCH INDICATES TOTAL 

BUILDING AREA INCLUDING 

ROOF OVERHANGS 

EXISTING BUILDING 

(NOT PART OF SCOPE) 
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UP

UP

FUNCTION OF SPACE

(none)

BUSINESS AREAS

KITCHENS, COMMERCIAL

MERCANTILE - STORAGE, STOCK, SHIPPING AREAS

3 OCC

1:200

480 SF

KITCHEN
112

5 OCC

1:150

740 SF

TRAINING
ROOM

111

OUTDOOR CIRCULATION

4 OCC

1:150

593 SF

OPEN OFFICES
102

1 OCC

1:150

112 SF

OFFICE
105

1 OCC

1:150

109 SF

OFFICE
104

1 OCC

1:150

112 SF

OFFICE
106

1 OCC

1:150

110 SF

OFFICE
107

3 OCC

1:150

441 SF

MAKER SPACE
/ CLASSROOM

101

OUTDOOR 'LOBBY'

1 OCC

1:300

80 SF

PANTRY
113

EXIT ACCESS TRAVEL

DISTANCE: 54'-8"

ROOF 

OVERHANG

ROOF OVERHANG

OUTDOOR MAKER SPACE

457
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EXIT ACCESS TRAVEL

DISTANCE: 54'-2"

EXIT ACCESS TRAVEL

DISTANCE: 71'-0"

EXIT ACCESS TRAVEL

DISTANCE: 73'-1"

1 OCC

1:300

48 SF

DATA ROOM
115

1 OCC

1:300

123 SF

STORAGE
110

EXIT ACCESS TRAVEL

DISTANCE: 69'-6"

EXIT ACCESS TRAVEL

DISTANCE: 91'-3"

F.E.C.

F.E.C.

F.E.C.

F.E.C.
F.E.C.

1:12 MAX

SEMI RECESSED FIRE 

EXTINGUISHER 

CABINET PER IBC 

SECTION 906

NOTE : PROVIDE SIGN 

POSTING OCCUPANT 

LOAD AT ASSEMBLY 

SPACES ONLY 

COMMUNICATION 

STAIRS 

SOUTH MECH YARD

NORTH MECH YARD

1:20 MAX

ACCESS GATE 

ACCESS GATE 

< 100' 

< 100' 

< 100' 

< 100' 

< 100' 

< 100' 

CODE PLAN LEGEND

ROOM NAME

ROOM NUMBER

OCCUPANCT LOAD

OCCUPANCY LOAD FACTOR 

PER IBC TABLE XXX.X.X

ROOM AREA

NOTE:

TRAVEL DISTANCE INDICATED ARE FROM MOST REMOTE POINT TO EXIT DOOR 

THRU PATH INDICATED, TOTAL TRAVEL DISTANCE INCLUDE THE COMMON 

PATH OF TRAVEL DISTANCE

TACTILE EXIT SIGN LOCATED AT 60" ABOVE THE 

FINISH FLOOR TO THE CENTER OF THE SIGN

WALL MOUNTED FIRE EXTINGUISHER CABINET

FIRE EXTINGUISHER

ADA PUSH BUTTON STATION

EXIT SIGN. SEE ELECTRICAL

FIRE ALARM CONTROL PANEL

FIRE DEPARTMENT CONNECTION

T.E.S.

ADA

F.E.

20
100 1

0
1

P

COMBINED OCCUPANT LOAD AT A 

GIVEN DOOR

TOTAL EXIT CAPACITY OF DOOR 

EXIT DOOR

F.E.C.

FACP

F.D.C.

20
100

125 OCC

1:15

150 SF

ROOM NAME
101

PANIC HARDWARE

DOOR NUMBER

COMBINED OCCUPANT LOAD AT A 

GIVEN STAIR

TOTAL EXIT CAPACITY OF STAIR

EXIT STAIR

COMMON PATH OF TRAVEL

EXIT ACCESS TRAVEL

OCCUPANCY: WATER CLOSET (M/F): LAVATORY (M/F):

BUSINESS REQUIRED:

1 PER 25 FOR THE FIRST 50 AND 1 PER 50 FOR 

THE REMAINDER EXCEEDING 50.

16 OCCUPANTS

MALE (8): 8/25 = 0.32

FEMALE (8): 8/25 = 0.32

TOTAL REQUIRED:

TOTAL PROVIDED:

DRINKING FOUNTAINS: SERVICE SINKS:

MALE:   0.32 + 0.01 + 0.005 = 0.35 

FEMALE:  0.32 + 0.01 + 0.005 = 0.35

1 UNISEX*

2 UNISEX 

REQUIRED:

1 PER 40 FOR THE FIRST 80 AND 1 PER 80 FOR 

THE REMAINDER EXCEEDING 80.

16 OCCUPANTS

MALE (8): 8/40 = 0.20

FEMALE (8): 8/40 = 0.20

MALE:       0.20 + 0.01 + 0.005 + 0.015 = 0.23

FEMALE:   0.20 + 0.01 + 0.005 + 0.015 = 0.23

1 UNISEX* 

2 UNISEX 

REQUIRED:

1 PER 100 OCCUPANTS,

16 OCCUPANTS

16/100 =  0.16

0.16 + 0.002 + 0.001 + 0.0075 = 0.1705 = 1

2 (HIGH-LOW WITH BOTTLE FILLER) 

REQUIRED : 1 SERVICE SINK 

1 SERVICE SINK 

1ST FLOOR

STORAGE AND 

DATA ROOM 

REQUIRED:

1 PER 100

2 OCCUPANTS

MALE (1): 1/100 = 0.01

FEMALE (1): 1/100 = 0.01

REQUIRED:

1 PER 100

2 OCCUPANTS

MALE (1): 1/100 = 0.01

FEMALE (1): 1/100 = 0.01

REQUIRED:

1 PER 1,000 OCCUPANTS,

2 OCCUPANTS

2/1,000 =  0.002 

KITCHEN REQUIRED:

1 PER 100

3 OCCUPANTS

MALE (1.5): 0.5/100 = 0.015

FEMALE (1.5): 0.5/100 = 0.015

REQUIRED:

1 PER 100

3 OCCUPANTS

MALE (1.5): 1.5/100 = 0.015

FEMALE (1.5): 1.5/100 = 0.015

REQUIRED:

1 PER 400 OCCUPANTS,

3 OCCUPANTS

3/400 =  0.0075 

PANTRY REQUIRED:

1 PER 100

1 OCCUPANTS

MALE (0.5): 0.5/100 = 0.005

FEMALE (0.5): 0.5/100 = 0.005

REQUIRED:

1 PER 100

1 OCCUPANTS

MALE (0.5): 0.5/100 = 0.005

FEMALE (0.5): 0.5/100 = 0.005

REQUIRED:

1 PER 1,000 OCCUPANTS,

1 OCCUPANTS

1/1,000 =  0.001 

NOTE : 

IBC 2902.2 EXCEPTION 4: 

SEPARATE FACILITIES FOR EACH SEX SHALL NOT BE REQUIRED IN BUSINESS OCCUPANCIES IN WHICH THE MAXIMUM  OCCUPANT LOAD IS 25 OR FEWER.
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NORTH

OCCUPANT LOAD TABLE
TABLE 1004.5 MAXIMUM FLOOR AREA ALLOWANCES PER OCCUPANT

ROO
M # ROOM NAME AREA FUNCTION OF SPACE

OCCUPANT
LOAD FACTOR NO. OF OCCUPANTS

OUTDOOR
CIRCULATION

1195 SF (none)

OUTDOOR 'LOBBY' 276 SF (none)

OUTDOOR MAKER
SPACE

350 SF (none)

SOUTH MECH YARD Not Enclosed (none)

NORTH MECH YARD 198 SF (none)

101 MAKER SPACE /
CLASSROOM

441 SF BUSINESS AREAS 150 SF GROSS 3

102 OPEN OFFICES 593 SF BUSINESS AREAS 150 SF GROSS 4

103 HALL 198 SF (none)

104 OFFICE 109 SF BUSINESS AREAS 150 SF GROSS 1

105 OFFICE 112 SF BUSINESS AREAS 150 SF GROSS 1

106 OFFICE 112 SF BUSINESS AREAS 150 SF GROSS 1

107 OFFICE 110 SF BUSINESS AREAS 150 SF GROSS 1

108 UNISEX RR W/ SHOWER 87 SF (none)

109 UNISEX RR 70 SF (none)

110 STORAGE 123 SF MERCANTILE - STORAGE, STOCK, SHIPPING AREAS 300 SF GROSS 1

111 TRAINING ROOM 740 SF BUSINESS AREAS 150 SF GROSS 5

112 KITCHEN 480 SF KITCHENS, COMMERCIAL 200 SF GROSS 3

113 PANTRY 80 SF MERCANTILE - STORAGE, STOCK, SHIPPING AREAS 300 SF GROSS 1

114 JAN 14 SF (none)

115 DATA ROOM 48 SF MERCANTILE - STORAGE, STOCK, SHIPPING AREAS 300 SF GROSS 1

TOTAL NUMBER OF OCCUPANTS 22
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0

" 
M

IN
.

18" MIN.

(a)

FRONT APPROACH, PULL SIDE

4
8
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M

IN
.

(b)

FRONT APPROACH, PUSH SIDE

6
0
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M

IN
.

36" MIN.

(d)

HINGE APPROACH, PULL SIDE

5
4
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.

42" MIN.

4
8

" 
M

IN
.

22" MIN.

4
8

" 
M

IN
.

24" MIN.

4
8

" 
M

IN
.

12" MIN.

(c)

FRONT APPROACH, PUSH SIDE, 

DOOR PROVIDED WITH BOTH 

CLOSER AND LATCH

(e)

HINGE APPROACH, PULL SIDE

(f)

HINGE APPROACH, PUSH SIDE

4
2

" 
 M

IN
.

22" MIN.

(g)

HINGE APPROACH, PUSH SIDE, 

DOOR PROVIDED WITH BOTH 

CLOSER AND LATDCH

(h)

LATCH APPROACH, PULL SIDE

4
8

" 
M

IN
.

24" MIN.

(i)

LATCH APPROACH, PULL SIDE, 

DOOR PROVIDED WITH CLOSER

(j)

latch approach, push side

5
4

" 
M

IN
.

24" MIN.

4
2

" 
M

IN
.

24" MIN.

(k)

latch approach, push side, door 

provided with closer

TYPICAL POST 2" 

SQUARE TUBE STEEL 

SUPPORT

UNDISTURBED OR 

COMPACTED SOIL

SLOPE AWAY FROM 

POST

FINISH GRADE

CONCRETE FOOTING, 

REFER TO PIMA 

COUNTY SIGNING 

MANUAL

NOTE:

1. PROVIDE SIGN POST & FOOTING IN BID FOR EACH SIGN PROVIDED. SEE SITE PLAN

2. ACCESSIBLE PARKING SIGN, SEE CIVIL DRAWINGS 
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GENERAL NOTES
1. THESE DEMOLITION PLAN DRAWINGS ARE INTENDED TO SHOW THE 

GENERAL CONDITIONS WHICH ARE EXPECTED TO OCCUR. VERIFY ALL 

CONDITIONS BEFORE PROCEEDING WITH THE DEMOLITION WORK IN 

ANY AREA. THE CONTRACTOR SHALL COORDINATE WITH THE 

OWNER'S REPRESENTATIVE THE SALVAGE OF SITE LIGHTS AND 

MISCELLANEOUS ITEMS.

2. CONTRACTOR SHALL NOTIFY THE ARCHITECT AND STRUCTURAL 

ENGINEER OF ANY PROPOSED WORK AFFECTING THE BUILDING 

STRUCTURE THAT IS NOT INDICATED ON THE PLANS.

3. REFER TO OTHER DESIGN DISCIPLINE DRAWINGS FOR ADDITIONAL 

NOTES AND INFORMATION.

4. CONTRACTOR SHALL PROTECT EXISTING CONSTRUCTION, FINISHES & 

EQUIPMENT TO REMAIN FROM DAMAGE DUE TO DEMOLITION AND 

CONSTRUCTION ACTIVITIES. ANY DAMAGE SUSTAINED DURING 

CONSTRUCTION ACTIVITY TO BE REPAIRED TO LIKE NEW CONDITIONS 

TO MATCH ADJACENT FINISHES & CONSTRUCTION.

5. PRIOR TO DEMOLITION CONTRACTOR TO COORDINATE WITH THE 

OWNER ALL DEMOLITION METHODS AND/OR ACTIVITIES, INCLUDING 

UTILITY SHUT-OFFS, TO MINIMIZE DISRUPTION TO THE OWNER AND/OR 

OTHER TENANTS.

6. IF ASBESTOS OR OTHER HAZARDOUS CONTAINING MATERIALS ARE 

FOUND ON THE PROJECT SITE OR BUILDING, THE CONTRACTOR SHALL 

NOTIFY THE OWNER AND ARCHITECT BEFORE PROCEEDING WITH 

WORK.

7. DEMOLITION MEASURES SHALL CONFORM WITH ALL APPLICABLE 

CODES AND REGULATIONS FOR DEMOLITION OF STRUCTURES, 

INCLUDING SAFETY OF ADJACENT STRUCTURES, DUST CONTROL, 

RUNOFF CONTROL AND DISPOSAL.

8. PREVENT SPREAD OF DUST, FUMES AND SMOKE TO OTHER PARTS OF 

THE BUILDING AND NEIGHBORING PROPERTIES. CARRY OUT 

DEMOLITION WORK TO CAUSE AS LITTLE INCONVENIENCE TO ANY 

ADJACENT OCCUPIED BUILDINGS OR SITE AREAS AS POSSIBLE AND 

WITH MINIMUM INTERFERENCE TO PUBLIC OR PRIVATE ACCESSES. 

MAINTAIN PROTECTED EGRESS AND ACCESS AT ALL TIMES. 

COORDINATE WITH OWNER AS NECESSARY.

9. REMOVE ALL CONSTRUCTION DEBRIS AND OTHER TRASH FROM SITE 

AND DISPOSE OF IN A LEGAL MANNER AT NO ADDITIONAL CHARGE 

TO THE OWNER.

DEMOLITION LEGEND
EXISTING TO REMAIN

EXISTING TO BE REMOVED

2.11

TYP.
2.05

TYP.
2.05

2.04

2.06

2.07

2.42

2.43

EXISTING 

CANOPY 

TO 

REMAIN

EXISTING 

CANOPY 

TO 

REMAIN 

EXISTING 

CANOPY 

TO 

REMAIN 

EXISTING 

BUILDING 

TO REMAIN  

TYP.
2.14

W DONALDSON RANCH RD 

2.43

2.43

2.41

2.41

2.07
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PLAN

NORTH

TRUE

NORTH

DEMO KEY NOTES
2.04 DEMOLISH EXISTING 6" CONCRETE PARKING BUMPER, SALVAGE FOR

REUSE

2.05 EXISTING 6" CONCRETE PARKING BUMPER TO REMAIN

2.06 DEMOLISH EXISTING CONCRETE SIDEWALK

2.07 EXISTING CONCRETE SIDEWALK SHALL REMAIN

2.11 EXISTING DIRT PARKING LOT SHALL REMAIN

2.14 EXISTING TREES SHALL REMAIN

2.41 EXISTING FENCE TO REMAIN

2.42 DEMOLISH EXISTING TRASH ENCLOSURE, SALVAGE EXISTING GATE FOR
RE-USE

2.43 REMOVE EXISTING TREE

1" = 20'-0" 
1

DEMOLITION SITE PLAN
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A401

1

A400

2

A400

1

A401

2

1 6 7

C
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R
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P

V

32.1232.12

32.1232.12

32.1232.12

2.01

2.01

2.01

2.01

6' - 0" 58' - 0"

W DONALDSON RANCH RD 

3.01

2.07

3.03

2.14
TYP.

2.14

2.14
TYP.

2.14

2.14

TYP.
2.14

2.14
TYP.

2.14

33.01

33.0233.02

2.11

TYP.
2.05

TYP.
2.05

NEW SKILLS CENTER  

15' - 0"

TYP.
2.01

TYP.
2.01

+/- 83' - 6"

2.41

1:20 MAX

1' - 0"

4' - 0"

1:20 MAX

32.1532.15 32.15

TYP.
3.02

1:20 MAX

1:12 MAX 

TYP.
3.04

1:20 MAX

2.44

2.41

33.04

32.16

32.15

32.15

1
2
' - 4

"

REFUSE ENCLOUSE GATE

VERIFY FOR EXISTIN
G

37' - 3"

10' - 0"

6
' -

 0
"

9
' -

 0
"

32.17

+
/-

 8
9

' -
 9

"

+/- 31' - 7"

1
2
2
.8

5°

CONTROL POINT REFER TO 

CIVIL DRAWINGS 

3.07

32.18

SITE LEGEND
EASEMENT LINE

LIGHT POLE

SITE GENERAL NOTES
1. ALL ON-SITE ACCESSBILE SIDEWALKS SHALL BE A MINIMUM OF 3'-0" 

WIDE AND HAVE A MAXIMUM SLOPE OF 1:20 (5%) WITH THE 

MAXIMUM CROSS SLOPE OF 1:50 (2%). ALL CURBS MUST PROVIDE 

ACCESSBILE RAMPS PURSUANT TO THE AMERICANS WITH DISABILITIES 

ACT (ADA) STANDARDS.

2. CONTRACTOR TO VERIFY ALL SITE CONDITIONS AND DIMENSIONS 

PRIOR TO CONSTRUCTION. NOTIFY ARCHITECT AND OWNER OF ANY 

AND ALL DISCREPANCIES.

3. CONTRACTOR TO VERIFY LOCATION OF ALL UTILITIES PRIOR TO 

COMMENCING CONSTRUCTION.

4. ANY WORK PERFORMED IN THE PUBLIC RIGHT-OF-WAY SHALL 

REQUIRE A SEPARATE PERMIT.

5. CONTRACTOR SHALL COORDINATE THE REMOVAL, ABANDONMENT, 

AND/OR RELOCATION OF EXISTING UTILITIES ABOVE OR BELOW 

GRADE WITH RESPECTIVE UTILITY COMPANIES.

6. REFER TO CIVIL DRAWINGS FOR ADDITIONAL INFORMATION.

7. CONTRACTOR TO REPLACE ANY DAMAGED CURBS, UTILITIES, 

SIDEWALKS, IRRIGATION COMPONENTS, ETC. DUE TO CONSTRUCTION 

ACTIVITIES. PROVIDE PROTECTION AS REQUIRED TO AVERT DAMAGE.

8. NOTES APPLY TO ENTIRE PROJECT AREA & SCOPE. COMPLY WITH 

PLANS, SPECIFICAITON & NOTES, WHICH EVER IS MORE RESTRICTIVE. 

COMPLY WITH GOVERNING AGENCIES APPLICABLE CODES & 

ORDINANCES.

9. CONTRACTOR TO REVIEW THE CONTRACT DOCUMENTS FOR 

CONSTRUCTABILITY. DRAWINGS ARE DIAGRAMMATIC IN NATURE & 

SUBJECT TO ADJUSTMENTS TO AVOID CONFLICTS. ALTERANTE 

CONSTRUCTION METHODS & CONFIGURATION MAYBE MADE WHERE 

NECESSARY WITH THE ARCHITECT'S PERMISSION. COST FOR SUCH 

CONSTRUCTABILITY REVISION SHALL BE PART OF THE ORIGINAL 

SCOPE OF WORK. NO ADDITIONAL COMPENSATION IS ALLOWED.

10. DETAILS ARE TYPICAL OR SIMILAR THORUGHOUT THE PROJECT. 

SUBJECT TO MODIFICAITONS FOR SPECIFIC CONDITIONS.

11. THE PROJECT SCOPE INCLUDES ALL WORK REQUIRED TO PROVIDE 

FINISHED, FULLY FUNCITONAL CODE COMPLIANT CONSTRUCTION. 

CONTRACTOR TO INCLUDE WORK ASSOCIATED WITH UNSEEN 

EXISTING CONDITIONS THAT ARE TYPICAL TO REMODELING IN 

SIMILAR EXISTING CONSTRUCTION AREA.

12. EXISTING LIGHT POLES TO REMAIN. COORDINATE WITH ELECTRICAL, 

CIVIL,  AND ARCHITECTURAL DRAWINGS.

13. ALL MECHANICAL AND ELECTRICAL EQUIPMENT SHALL BE SCREENED 

FROM PUBLIC VIEW.

14. TEMPORARY PEDESTRIAN PROTECTION SHALL BE PROVIDED WHERE 

REQUIRED BY EMPLOYEE TRAFFIC.

15. ALL SIGNAGE TO BE PROCESSED AS A SEPARATE PERMIT.

16. IT IS THE CONTRACTORS RESPONSIBILITY TO VISIT THE SITE TO 

DETERMINE FULL EXTENT OF WORK REQUIRED. NO ADDITIONAL 

COMPENSATION WILL BE PERMITED FOR FAILURE TO FULLY ASCERTAIN 

ALL ASPECTS OF DEMOLITION WORK REQUIRED FOR NEW 

CONSTRUCTION.

17. THE OWNER MAY UTILIZE OTHER SEPARATE CONTRACTORS (I.E. 

COMPUTER, TELEPHONE, ETC.) DURING THE COURSE OF 

CONSTRUCTION. THE CONTRACTOR, AS A COURTESY TO THE OWNER, 

IS TO COMMUNICATE AND COORDINATE WORK SCHEDULES WITH THE 

OWNER'S SEPARATE CONTRACTORS TO INSURE NON-CONFLICTION.

SITE DATA
GENERAL:

REFERENCE: PIMA COUNTY ZONING CODE

ZONING: RURAL HOMESTEAD

USE: SKILLS CENTER, B OCCUPANCY 

EXEMPTION : AGRICULTURAL EXEMPTION  

SITE AREA:

GROSS: 75,338,525 S.F. (1,729.47ACRES)

BUILDING HEIGHT / NUMBER OF STORIES:

ALLOWABLE: 34'-0" (2-STORY)

PROVIDED: 21'-0" (1-STORY)

BUILDING AREA:

FIRST FLOOR TOTAL 6,405 SF

SETBACKS:

BUILDING SETBACKS: REQUIRED

FRONT YARD (NORTH): 50'

SIDE YARD (EAST): 20'

SIDE YARD (WEST): 20'

REAR YARD (SOUTH): 50'

CONCRETE PAVING

FUTURE LANDSCAPE 

AREA BY OWNER 

EXISTING DIRT 

PARKING LOT 
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JOB No:
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1" = 20'-0" 
1

SITE PLAN

PLAN

NORTH

TRUE

NORTH

KEY NOTES
2.01 EXISTING SITE LIGHTS TO REMAIN

2.05 EXISTING 6" CONCRETE PARKING BUMPER TO REMAIN

2.07 EXISTING CONCRETE SIDEWALK SHALL REMAIN

2.11 EXISTING DIRT PARKING LOT SHALL REMAIN

2.14 EXISTING TREES SHALL REMAIN

2.41 EXISTING FENCE TO REMAIN

2.44 EXISTING TRANSFORMER, REFER TO CIVIL AND ELECTRICAL DRAWINGS

3.01 NEW CONCRETE SIDEWALK, REFER TO SITE DETAIL FOR SIDEWALK JOINTS

3.02 NEW 6" CONCRETE CURB, REFER TO DETAIL 5/SP110

3.03 NEW CONCRETE SLAB FOR TRASH ENCLOSURE, REFER TO DETAIL 6/SP110

3.04 NEW CONCRETE PARKING BUMPER

3.07 CONCRETE SLAB FOR ADA PARKING STALLS, REFER TO CIVIL

32.12 FUTURE LANDSCAPE AREA BY OWNER. PROVIDE 1 1/2" IRRIGATION
WATER LINE, REFER TO CIVIL DRAWINGS

32.15 RIPRAP AS REQUIRED, REFERENCE CIVIL DRAWINGS

32.16 NEW REFUSE ENCLOSURE, REFER TO SITE DETAIL 18/SP110

32.17 NEW PROPANE TANK. REFER TO PLUMBING AND CIVIL DRAWINGS

32.18 RE-USE EXISTING REFUSE ENCLOSURE GATE

33.01 EXISTING UNDERGROUND POWERLINE, REFER TO CIVIL AND ELECTRICAL
DRAWINGS

33.02 UNDERGROUND POWERLINE CLEARANCE

33.04 PROPOSED SEPTIC TANK LOCATION, REFER TO CIVIL DRAWINGS
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NOTE: PROVIDE AT ALL 

PAVING& SIDEWALK 

TERMINATIONS TO FINSH GRADE 

UNLESS NOTED OTHERWISE.

4" CONCRETE SLAB ON 4" 

A.B.C. - CONCRETE TEXTURE 

AS INDICATED

TOOLED EDGE

FINISH GRADE

M
IN2
"

6"
E
D

G
E

S

8
" 

M
IN

 T
U

R
N

D
O

W
N

 A
LL 12

1

TOOLED EDGES

1/4" RADIUS

POURED SEALANT

BOND BREAKER

TOOLED JOINT (TJ) -

TYP. MAX. 6'-0" 0.C.

CONCRETE PAVEMENT 

OVER A.B.C.

1/2" PREMOLD

EXPANSION 

JOINT FULL 

DEPTH

#5x18" SMOOTH

DOWELS @ 24"

O.C. W/ONE 

END WRAPPED

INSTALL WHERE INDICATED 

ON SITE PLANS

12"

1/2"

12"

5
'-
0
"

F
R

O
M

 F
.F

.

NOTE: PAINT STEEL

ALIGN 1/4" x 3" PLATE STEEL W/ 

OPENING TO RECEIVE PADLOCK. 

WELD PLATE ALL AROUND AND 

GROUND SMOOTH. EASE ALL 

EXPOSED EDGES.

LATCH

SELF CLOSING GATE CLOSURE 

"KANT-SLAM" OR EQUAL

5/8"∅ SOLID BAR x 48" LONG W/ 

6" HANDLE AT EACH LEAF FOR 

CLOSED AND OPEN POSITION 

INTO CONCRETE SURFACE.

SELF CLOSING GATE LATCH; 

STANLEY SP1261 (OR EQUAL) W/ 

BAR LATCH CUSTOM FABRICATE 

FROM BAR STOCK WELD TO GATE 

BEND AND EASE EDGES.

FINISH SURFACE

5/8" ∅ CANE BOLT

LOCKING TAB UP

LOCKING TAB DN

GATE POST

GATE FRAME 

(SINGLE SWING)

1-1/2"x1-1/2"x1/4"STL. 

ANGLE W/ 8/16" HOLE FOR 

PADLOCK. ANGLE TO BE 

WELDED ONTO GATE 

FRAME &  GROUND 

SMOOTH, TYP.

ROUNDED 

CORNERS,TYP.

1/4" STEEL PLATE 

W/OPENING TO 

RECEIVE PAD LOCK

3/4" STEEL PIPE 

WELDED CONT. TO 

VERTICAL GATE 

FRAME

PROVIDE METAL 

SLEEVE & CONCRETE 

FOR CANE BOLT TYP.

CONC.BASE FOR 

CANE BOLT TO 

IMBED 4" MIN. 

PROVIDE 

8"x8"x8" CONC. 

AT LANDSCAPED 

AREAS

CLOSER

CANE BOLT

LOCKING TABS

EASE ALL EXPOSED EDGES, TYP.

HASPS

HINGES SEE

PROVIDE @ GATES 

W/KANT SLAM

4"

+/- 1"

4"

1
 1

/2
"

17

SP110

6"

8
"

8
"

2
4

"
1

2
"

4
"

5
"

7
"

4
' -

 8
"

CONCRETE RETAINING WALL AS 

OCCURS, REFER TO STRUCTURAL 

DRAWINGS 

SLAB ON GRADE AS OCCURS

2" SQ. T.S. 

DIAG.BRACE

4" SQ. T.S. TOP 

& BOTTOM 

RAILS

4" SQAURE STEEL PIPE JAMB POST, 

CENTER ON RETAINING WALL. SPACE 

ADDITIONAL FENCE SUPPORT POSTS 

4'-0" MAX AS REQUIRED  

OUTSIDE

1-1/2" 22 GA GALV. TYPE 'B' 

PERFORATED STEEL DECK W/ 

HORIZONTAL RIBS PAINTED EA SIDE 

WHERE OCCURS

1-1/4"x1-1/4"X1/8" ANGLE ALL AROUND, 

WELD TO T.S. FRAME WELD DECK TO 

ANGLE WHERE DECKING OCCURS

1/2"-12
TYP.

1/8"

1"-12 1/8"
TYP.

NOTE: PAINT STEEL

2
"

4
"

S
E
E
 E

LE
V

PAINT ALL SIDES

FINISH GRADE

(3) #5

CONTINUOUS

TOP OF MASONRY 6'-0"

6" CONCRETE 

SLAB W/ #4 AT 

18" O.C. EACH 

WAY ON 4" ABC. 

SEE PLAN

#5 VERT. AT 32" 0.C. IN SOLID 

GROUTED CELLS, TYPICAL

#5 VERT. AT 32" 

O.C. ALT. BENDS

NOTE: SOLID GROUT 

ALL MASONRY 

CELLS FULL HT.

(2) #5 HORIZ. CONTINUOUS 

IN SOLID GROUTED BOND 

BEAM

8x8x16 PLAIN CMU

(2) #5 HORIZ.

CONTINUOUS

BOLLARD

SEE DET.

EJ ALL AROUND 

W/POURED 

SEALANT, TYPICAL

ABOVE SLAB

NOTE: LAP VERT.

REBAR 30" MIN.

CONT. SOLID GROUT CAP W/ 

DOME PROFILE

1' - 2"
3

SP110

1
' -

 4
"

1
' -

 0
"

3
' -

 6
"

3
" 

C
LR

 T
Y

P

3"

4" 8" 4"

3"

1' - 4"

PROVIDE 3" CLEAR BOT. OF 

GATE AND CON. CURB

4" SQUARE STEEL PIPE

HSS4X4X1/4 GATE FRAME

1/2" STEEL PLATE SHOP 

FABRICATED AND SHOP WELD TO 

PIPE AND GATE HSS JAMB.

1/4"
TYP.

NOTE: AT TOP OF PIPE POST PROVIDE 

1/2" CAP PLATE, ONE PIECE. FULL WELD 

ALL AROUND AND GRIND SMOOTH

PROVIDE (3) 

ALEMITE #1610TYPE 

BL HYDRAULIC 

GREASE FITTING AT 

EACH GATE POST 

(OR EQUAL)
3"

NOTE: SALVAGE EXISTING REFUSE 

ENCLOSURE GATE FOR RE-USE 

1 1/2" 22 GA. GALV. TYPE 'B' 

PERFORATED STEEL DECK W/ 

HORIZONTAL RIBS

3/16"
TYP.

4" SQUARE STEEL PIPE GATE 

POST SOLID GROUTED 

W/18"∅x36" DEEP CONCRETE 

FOOTING

2" SQ. STEEL DIAGONAL BRACE, TYP.

4" SQ. T.S. GATE FRAME W/ WELDED 

MITERED CORNERS, GROUND SMOOTH

4" STEEL COLLAR TO FIT OVER 4" POST (GREASE AREA 

BETWEEN POST & HINGE)

ALEMITE #1610 TYPE BL HYDRAULIC GREASE FITTING 

TYP. (2) LOCATIONS PER COLLAR (OR EQUAL)

WELD BOTTOM COLLAR TO POST

TYP.
3/16"

1

SP111
REFERENCE DETAIL 

FOR FULL 

ELEVATION 

3
"

S
E
E
 S

TR
U

C
TU

R
A

L
4
'-
0
"

PAVEMENT 

OR WALK

6" STD. ROUND PIPE 

COLUMN - CONCRETE 

FILLED PAINTED

CONC. DOME TROWEL 

SMOOTH AND PAINT

E.J.

SET BOLLARD

TOPS LEVEL

WITH OTHERS

IN AREA

CONCRETE FOOTING -

SEE STRUCTURAL 

DRAWINGS

1
"

PAINT SAFETY YELLOW W/ 

(2) REFLECTION TAPE BANDS 

AT EA. BOLLARD - TYP.

T.J. = TOOLED JOINT

1/8" TOOLED ROUND 

EDGES

E.J. = EXPANSION JOINT

E.J. MAX. 24'-0" O.C. EQUAL 

SPACE LOCATE ALSO 

DIRECTION, CORNERS & 

PATTERN CHANGE

4" CONCRETE ON 

4" A.B.C.

T.J. 4'-0" O.C. OR 

AS INDICATED ON 

DWGS.

2"

"TOOLED JOINT (T.J.)"

E.J. W/ POURED 

SEALANT AT VERT WALLS 

AS OCCURS

1/2" PREMOLD E.J.

PLASTIC PREMOLD 

JOINT CAP OR EQUAL 

BOND BREAKER

1/2" DEEP POURED 

SEALANT

2"

"E.J."

HOLD BACK PREMOLD 

2" FROM EDGE OF 

WALK TO PROVIDE 

DAM FOR SEALANT 

PROVIDE TOOL JOINT 

AT 2" DAM

4
"

1/8"

1
 6

5
/1

2
8

"

C.I.P. CONCRETE CURB

3/4" TOOLED EDGE

A

3/4" RADIUS

TYP CURB TERMINATION

FINISH 

GRADE

TYPICAL CURB ABOVE 

GRADE. SEE SECTION ABOVE 

FOR FULL CURB DEPTH

ASPHALT PAVING OR 

GRADE. AS OCCURS.  

SEE SITE PLAN

BASE COURSE FOR 

DEPTH SEE SITE PLAN 

& CIVIL
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M
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D
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"

6" 1"

4
"
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M

E
D

24
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6" CONCRETE SLAB

#4 AT 18" O.C. EACH

WAY

1/4" RADIUS TOOLED EDGE

1/2" PREMOLD EJ & 

POURED CAULK

CONCRETE OR GRADE AS 

OCCURS SEE CIVIL 

DRAWINGS

#4 AT 18" O.C. VERT.

#5 T & B

SUBGRADE

1
' -

 6
"

6
"

4
"

6"

C
LR

2
 2

5
1

/2
5

6
" 

M
IN

NOTE: MITER ALL CORNERS, 

WELD & GRIND SMOOTH. 

EASE ALL ABRUPT EDGES

3/16"
TYP.

+36"

A.F.F.

1-1/2" x 3" x 1/2" STEEL

PLATE

1-1/2"x1-1/2"x1/4" TUBE 

STEEL

1-1/4" x 1/4" BENT STEEL 

PLATE

1 1/2" ROUND 

STAINLESS STEEL 

HANDRAIL

FRONT

1 31/64"

2 1/4"

3
"

3
"

AA

3/16"
TYP.

A

A

1 1/2" 

ROUND STEEL 

HANDRAIL

RAIL MOUNT

BALUSTER

2" x 1/4" STEEL RAIL MOUNT

1 1/2" ROUND STAINLESS 

STEEL HANDRAIL  

2" x 1/4" TUBE STEEL BALLUSTER

1
 1

/2
"

2 1/2"

1
 1

/2
"

3
"

3/16"
TYP.

TOOLED EDGE

3" x 8" x 1/2" STEEL

BASE PLATE

2" x 1/4" STEEL BAR

BALLUSTER

(2) 1/2"∅ X 4" LONG

EXPANSION BOLTS

2"

1"

10

SP110

3/16"
TYP.

1/2"∅ x 4" LONG

EXPANSION BOLTS

2" x 1/4" TUBE 

STEEL BALUSTER

3" x 8" x 1/2" STEEL BASE PLATE

1"

4" 4"

8"

1"

3
"1
 1
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"

1
 1

/2
"
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CD SET

1" = 1'-0" 
1

TYP CONCRETE TURNDOWN EDGE
1" = 1'-0" 

2
SIDEWALK EXPANSION JOINT (EJ)

1" = 1'-0" 
11

GATE HARDWARE TYP

1" = 1'-0" 
12

GATE AND FENCE SECTION

1/2" = 1'-0" 
18

REFUSE ENCLOSURE WALL
3" = 1'-0" 

19
GATE JAMB

1" = 1'-0" 
17

STEEL SWING GATE HINGE
1 1/2" = 1'-0" 

3
BOLLARD

1 1/2" = 1'-0" 
4

SIDEWALK JOINTS
1" = 1'-0" 

5
C.I.P. CONCRETE CURB

1 1/2" = 1'-0" 
6

REFUSE ENCLOSURE PAD EDGE

3" = 1'-0" 
7

HANDRAIL TO GUARDRAIL
3" = 1'-0" 

8
TYP HANDRAIL MOUNTING PLATE

3" = 1'-0" 
9

TYP STAIR BALUSTER BASE PLATE
3" = 1'-0" 

10
TYPICAL STAIR BALUSTER BASE PLATE

REVISIONS

MARK DATE DESCRIPTION

FOR R
EFERENCE



1-1/4"x1-1/4"X1/8" ANGLE ALL AROUND, 

WELD TO T.S. FRAME WELD DECK TO 

ANGLE WHERE DECKING OCCURS

1-1/2" 22 GA GALV. TYPE 'B' 

PERFORATED STEEL DECK W/ 

HORIZONTAL RIBS PAINTED EA SIDE 

WHERE OCCURS

4" SQAURE STEEL PIPE JAMB POST, 

CENTER ON RETAINING WALL. SPACE 

ADDITIONAL FENCE SUPPORT POSTS 

4'-0" MAX 

NOTE: PAINT STEEL

4
"

4" SQ. T.S. TOP & BOTTOM RAILS 

WHERE DECKING OCCURS 

2
"

ACCESS GATE 
REF DOOR SCHEDULE

AS OCCURS, REF FLOOR PLAN  

B DECK ENCLOSURE FENCE

7
'-
6

",
 M

A
TC

H
 G

A
TE
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E
IG

H
T
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UP

UP

A401

1

A400

2

A400

1

A401

2

1 3 6 7

C

C

8

F F

R

2

P

P

KITCHEN

112

TRAINING ROOM

111

1,195 SF

OUTDOOR
CIRCULATION

MAKER SPACE /
CLASSROOM

101

OPEN OFFICES

102

198 SF

HALL

103

OFFICE

104

OFFICE

105

OFFICE

106

OFFICE

107

OUTDOOR 'LOBBY'

STORAGE

110

PANTRY

113

A402

2

A402

1

1

A500

2

A500

3

A500

112

101A

102A

102B

103A

103B

103C

107

106

105

104

111C113

101B

A

C

B

110

TYP.
23.03

V

V

OUTDOOR MAKER
SPACE

UNISEX RR

109

UNISEX RR W/
SHOWER

108

JAN

114

108

114

109

111B

111A

F

F

F

F

F

D

23.03

TYP.
7.01

TYP.
7.01

TYP.
7.01

TYP.
7.01

A800

1

W1

W1

E2 E2

E2

E2

E2

E2

E2

E2

E2

E2

E2

E2

E3

E3 E3

E3

E3

E3

E3

E3

E2

E3

E3

E3

A3

A1

A1

A3 A1

A1

A1 A1

A1

A3

A2
A2

A2

A2

G

G

A802

3

A802

4

A802

2

A802

1

S
L
O

P
E

 1
%

SLOPE 1% SLOPE 1%

S
L
O

P
E

 1
%

SLOPE 1%

SLOPE 1%

A4 10.0510.05

10.05

22.01

DATA ROOM

115

10.06

10.06

115

10.07

23.04

5.05

5.05

5.05

B

A A

E

G

K

Q

S

TU

N

M

L
L

J

D

H

4 5

116

A802

10

TYP.
26.04

TYP.
26.04

TYP.
26.04

A3

11.02

3.05

3.05

3.05

6.02

6.02

6.02

5.13

5.13

117

1

A600

2

A600

3

A600

A106

10

22.02

26.07

23.03

W1

W1

W1

22.03

22.03

22.04

GENERAL NOTES
1. DO NOT SCALE DRAWINGS, WRITTEN DIMENSIONS GOVERN. ALL 

PARTITION LOCATIONS SHALL BE AS SHOWN ON FLOOR PLAN. IN 

CASE OF CONFLICT, NOTIFY ARCHITECT.

2. SEE SITE PLAN FOR WORK OUTSIDE OF THE BUILDING PERIMETER.

3. IN-WALL INSULATION NOT SHOWN ON FLOOR PLANS FOR DRAWING 

CLARITY. REFER TO DETAILS AND WALL TYPES FOR ADDITIONAL 

INFORMATION.

4. ALL DIMENSIONS ARE TO FACE OF MASONRY WALL, GRID, FACE OF 

STUD OR CENTER OF OPENING U.N.O.

5. INTERIOR DOOR OPENINGS NOT LOCATED BY DIMENSIONS SHALL BE 

OFFSET 4" FROM FACE OF PERPENDICULAR WALL.

6. FOR INTERIOR WALL HEIGHT INFORMATION SEE REFLECTED CEILING 

PLANS AND WALL TYPE DETAILS.

7. WHERE PIPES, CONDUITS, AND OTHER PENETRATIONS ARE EXPOSED 

TO VIEW, PROVIDE ESCUTCHEONS, TYPICAL AT ALL WALLS, FLOORS, 

CEILINGS, ETC.

8. CONTRACTOR SHALL PROTECT EXISTING CONSTRUCTION, FINISHES & 

EQUIPMENT TO REMAIN FROM DAMAGE DUE TO DEMOLITION AND 

CONSTRUCTION ACTIVITIES. ANY DAMAGE SUSTAINED DURING 

CONSTRUCTION ACTIVITY TO BE REPAIRED TO LIKE NEW CONDITIONS 

TO MATCH ADJACENT FINISHES & CONSTRUCTION.

9. ALL UTILITIES, UNDERGROUND LINES AND PIPING TO BE ABANDONED 

SHALL BE PROPERLY DISCONNECTED, PLUGGED, CAPPED, AND 

TAGGED FOR EASY LOCATION AND IDENTIFICATIONS. COMPLY WITH 

CODE REQUIREMENTS AND SOUND CONSTRUCTION PRACTICE.

10. PREVENT SPREAD OF DUST, FUMES AND SMOKE TO OTHER PARTS OF 

THE BUILDING AND NEIGHBORING PROPERTIES. CARRY OUT 

DEMOLITION WORK TO CAUSE AS LITTLE INCONVENIENCE TO ANY 

ADJACENT OCCUPIED BUILDINGS OR SITE AREAS AS POSSIBLE AND 

WITH MINIMUM INTERFERENCE TO PUBLIC OR PRIVATE ACCESSES. 

MAINTAIN PROTECTED EGRESS AND ACCESS AT ALL TIMES. 

COORDINATE WITH OWNER AS NECESSARY.

11. CONTRACTOR SHALL COORDINATE ANY REQUIRED UTILITY SHUTOFFS 

WITH THE OWNER.

12. PROVIDE BLOCKING OR METAL STRAPPING AT ALL WALL-MOUNTED 

MARKER BOARDS, DISPLAY BOARDS, FIRE EXTINGUISHER CABINETS, 

WALL-BRACED EQUIPMENT, ETC.

13. FOR FINISH MATERIALS AND LOCATIONS REFER TO FINISH PLANS, 

INTERIOR ELEVATIONS, AND FINISH DETAILS.
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CD SET

1/8" = 1'-0" 
1

FLOOR PLAN

PLAN

NORTH

TRUE

NORTH

KEY NOTES
3.05 OPENING IN WALL FOR DRAINAGE WEEP HOLE

5.05 POWDER COATED METAL GUARDAIL, REFER TO ENLARGED PLANS

5.13 PERFORATED METAL DECK SCREEN WALL

6.02 PROVIDE BLOCKING FOR FUTURE VISUAL DISPLAY UNITS. COORDINATE
WITH OWNER FOR LOCATION.

7.01 LINE OF ROOF ABOVE, REFER TO ROOF PLAN

10.05 KITCHEN EQUIPMENT. REFER TO KITCHEN DRAWINGS FOR LAYOUT AND
SCHEDULE.

10.06 TV, OFCI, PROVIDE BLOCKING AS REQUIRED, MOUNT 72" A.F.F.,
COORDINATE EXACT LOCATION WITH OWNER

10.07 COPIER/SCANNER, OFOI, COORDINATE EXACT LOCATION WITH OWNER

11.02 KILN PROVIDED BY OWNER, REFER TO ELECTRICAL DRAWINGS FOR
OUTDOOR RECEPTACLE

22.01 HAND WASHING SINK, REFER TO PLUMBING DRAWINGS

22.02 WATER HEATER, REFER TO PLUMBING DRAWINGS

22.03 HOSE BIBB, REFER TO PLUMBING DRAWINGS

22.04 WATER FILTER SYSTEM, REFER TO PLUMBING DRAWINGS

23.03 CONDENSING UNIT, TYP. REFER TO MECHANICAL DRAWINGS.

23.04 MAKEUP AIR UNIT, REFER TO KITCHEN AND MECHANICAL DRAWINGS

26.04 FLOOR BOXES, REFER TO ELECTRICAL DRAWINGS

26.07 SWITCHBOARD, REFER TO ELECTRICAL DRAWINGS
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UP UP
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OFFICE

105
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1. ALL DIMENSIONS ARE TO FACE OF MASONRY WALL, GRID, FACE OF 

STUD OR CENTER OF OPENING UNLESS NOTES OTHERWISE. NOT ALL 

DIMENSIONS ARE SHOWN ON THIS PLAN. SEE DIMENSION PLAN FOR 

ADDITIONAL INFORMATION.

2. INTERIOR DOOR OPENINGS NOT LOCATED BY DIMENSIONS SHALL BE 

OFFSET 4" FROM FACE OF PERPENDICULAR WALL.

3. EXACT LOCATION AND SIZE OF THE PEMB COLUMNS REFER TO PEMB 

SHOP DRAWINGS

4. VERIFY CLEARANCE REQUIREMENT FOR ALL MECHANICAL AND 

ELECTRICAL UNITS AT MECHANICAL YARD.
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WALL TYPE GENERAL NOTES
1. REFER TO STRUCTURAL FOR ADDITIONAL INFORMATION INCLUDING 

GROUTING AND REINFORCING.

2. REFER TO SPECIFICATION MANUAL FOR ADDITIONAL INFORMATION.

3. PROVIDE WATER RESISTANT GYPSUM BOARD AT ALL WET LOCATIONS.

4. PROVIDE TILE BACKER BOARD IN LIEU OF GYPSUM BOARD AT ALL 

WALL TILE LOCATIONS.

5. REFER TO FINISH PLANS & ELEVATIONS FOR FINISH INFORMATION.

6. REFER TO RCP FOR TOP OF  WALL HEIGHTS. ALL WALLS TERMINATE AT 

BOTTOM OF STRUCTURE, U.N.O. 

7. REFER TO A104 FOR INTERIOR METAL STUD SPAN TABLES.

8. REFER TO RCP FOR WALL HEIGHTS AND TOP OF WALL DETAILS - SEE 

SHEET A200.

9. NON-STRUCTURAL LIGHT GUAGE METAL FRAMING SHALL BE 

MINIMUM 22 GAUGE U.N.O.

10. PROVIDE FIRE STOPPING/BLOCKING AS REQUIRED BY CODE.

3 5/8" METAL STUDS @ 16" O.C. 

5/8" TYPE X GYPSUM BOARD 

ACOUSTICAL BATT INSULATION -

FULL HEIGHT TO ROOF DECK 

ABOVE.

WALL FINISH

RESTROOM : 

WALL TILE, SEE RESTROOM 

ELEVATONS. PROVIDE 

CEMENTIONS BACKER BOARD AT 

ALL TILE LOCATIONS 

JAN : 

4'-0" HIGH FRP AT SOUTH AND 

WEST WALLS 

6" METAL STUDS @ 16" O.C.

5/8" TYPE X GYPSUM BOARD, 

PROVIDE CEMENTITIOUS BACKER 

BOARD AT RESTROOMS  

ACOUSTICAL BATT INSULATION -

FULL HEIGHT TO ROOF DECK 

ABOVE.

WALL FINISH

KITCHEN : 

FULL HEIGHT FRP AT ALL 

WALLS, STAINLESS STEEL WALL 

LINER AS REQUIRED, SEE FS-2.0

RESTROOM : 

WALL TILE, SEE RESTROOM 

ELEVATONS. PROVIDE 

CEMENTIONS BACKER BOARD 

AT ALL TILE LOCATIONS 

JAN : 

4'-0" HIGH FRP AT SOUTH AND 

WEST WALLS 

EXTERIOR METAL PANEL PER 

METAL BUILDING 

MANUFACUTRE, COLOR T.B.D.

(R-19) WHITE VINYL FACED 

BATT INSULATION - FULL 

HEIGHT TO ROOF DECK/ 

FLOOR ABOVE

8" STEEL GIRTS PER METAL 

BUILDING MANUFACUTRER

EXTERIOR INTERIOR

EXTERIOR METAL PANEL PER 

METAL BUILDING 

MANUFACUTRE, COLOR T.B.D.

(R-19) BATT INSULATION -

FULL HEIGHT TO ROOF 

DECK/ FLOOR ABOVE

8" STEEL GIRTS PER METAL 

BUILDING MANUFACTURER

4" METAL STUDS @ 16" O.C. 

5/8" TYPE X GYPSUM BOARD, 

PROVIDE CEMENTITIOUS BACKER 

BOARD AT RESTROOMS 

EXTERIOR INTERIOR

WALL FINISH

KITCHEN : 

FULL HEIGHT FRP AT ALL 

WALLS, STAINLESS STEEL WALL 

LINER AS REQUIRED, SEE FS-2.0

RESTROOM : 

WALL TILE, SEE RESTROOM 

ELEVATONS. PROVIDE 

CEMENTIONS BACKER BOARD 

AT ALL TILE LOCATIONS 

3 5/8" METAL STUDS @ 16" O.C. 

5/8" TYPE X GYPSUM BOARD, 

PROVIDE CEMENTITIOUS BACKER 

BOARD AT RESTROOMS  

4" METAL STUDS @ 16" O.C. 

5/8" TYPE X GYPSUM BOARD 

INTERIOR FRAMING LIMITING HEIGHTS
25 GAUGE (18 MIL.) 20 GAUGE (33 MIL.)

STUD DESIGN ALLOWABLE 0.455 MM MIN. 0.836 MM MIN.
SPACING LIMIT DEFLECTION (0.01799 MIN.) (0.03299 MIN.)

STUD DEPTH MM(IN.) MM IN. PA PSF MM (FT-IN.) MM (FT-IN.)

41mm (1-5/8") (162s125-18/33) 600 24 240 5 L/120 2970 (9'-9") 3350 (11'-0")

41mm (1-5/8") (162s125-18/33) 600 24 240 5 L/240 2410 (7'-11") 2670 (8'-9")

41mm (1-5/8") (162s125-18/33) 600 24 240 5 L/360 2160 (7'-1") 2340 (7'-8")

41mm (1-5/8") (162s125-18/33) 400 16 240 5 L/120 3230 (10'-7") 3680 (12'-1")

41mm (1-5/8") (162s125-18/33) 400 16 240 5 L/240 2540 (8'-4") 2950 (9'-8")

41mm (1-5/8") (162s125-18/33) 400 16 240 5 L/360 2490 (8'-2") 2570 (8'-5")

64mm (2-1/2") (250S125-18/33) 600 24 240 5 L/120 3610 (11'-10") 4520 (14'-10")

64mm (2-1/2") (250S125-18/33) 600 24 240 5 L/240 3230 (10'-7") 3530 (11'-7")

64mm (2-1/2") (250S125-18/33) 600 24 240 5 L/360 2820 (9'-3") 3050 (10'-0")

64mm (2-1/2") (250S125-18/33) 400 16 240 5 L/120 4040 (13'-3") 5000 (16'-5")

64mm (2-1/2") (250S125-18/33) 400 16 240 5 L/240 3430 (11'-3") 3910 (12'-10")

64mm (2-1/2") (250S125-18/33) 400 16 240 5 L/360 3000 (9'-10") 3400 (11'-2")

92mm (3-5/8") (362S125-18/33) 600 24 240 5 L/120 4190 (13'-9") 5640 (18'-6")

92mm (3-5/8") (362S125-18/33) 600 24 240 5 L/240 4090 (13'-5") 4500 (14'-9")

92mm (3-5/8") (362S125-18/33) 600 24 240 5 L/360 3530 (11'-7") 3890 (12'-9")

92mm (3-5/8") (362S125-18/33) 400 16 240 5 L/120 4670 (15'-4") 6300 (20'-8")

92mm (3-5/8") (362S125-18/33) 400 16 240 5 L/240 4370 (14'-4") 5000 (16'-5")

92mm (3-5/8") (362S125-18/33) 400 16 240 5 L/360 3760 (12'-4") 4340 (14'-3")

102mm (4") (400S125-18/33) 600 24 240 5 L/120 4600 (15'-1") 6320 (20'-9")

102mm (4") (400S125-18/33) 600 24 240 5 L/240 4320 (14'-2") 5000 (16'-5")

102mm (4") (400S125-18/33) 600 24 240 5 L/360 3760 (12'-4") 4340 (14'-3")

102mm (4") (400S125-18/33) 400 16 240 5 L/120 5230 (17'-2") 7040 (23'-1")

102mm (4") (400S125-18/33) 400 16 240 5 L/240 4670 (15'-4") 5590 (18'-4")

102mm (4") (400S125-18/33) 400 16 240 5 L/360 4060 (13'-4") 4850 (15'-11")

152mm (6") (600S125-18/33) 600 24 240 5 L/120 5110 (16'-9") 8280 (27'-2")

152mm (6") (600S125-18/33) 600 24 240 5 L/240 5110 (16'-9") 6580 (21'-7")

152mm (6") (600S125-18/33) 600 24 240 5 L/360 5110 (16'-9") 5740 (18'-10")

152mm (6") (600S125-18/33) 400 16 240 5 L/120 6020 (19'-9") 9400 (30'-10")

152mm (6") (600S125-18/33) 400 16 240 5 L/240 6020 (19'-9") 7470 (24'-6")

152mm (6") (600S125-18/33) 400 16 240 5 L/360 5460 (17'-11") 6500 (21'-4")

NOTES: THEN NUMBER FOLLOWING THE STUD DEPTH IS A NEW INDUSTRY-WIDE PRODUCT IDENTIFICATION, CREATED BY

THE STEEL STUD MANUFACTURERS ASSOCIATION; (U.S.) THE NUMBER IDENTIFIES THE MEMBER DEPTH, STYLE, FLANGE WIDTH

AND MATERIAL THICKNESS IN MILS.

THIS LIMITING HEIGHTS DATA IS FROM ASTM C754. CGC PRESENTS THIS INFORMATION ONLY AS A REFERENCE, AND WILL

NOT BE RESPONSIBLE FOR THE PERFORMANCE OF WALLS BASED ON THIS TABLE. CONSULT CURRENT INFORMATION FROM

ASTM C754 AND SSMA (STEEL STUD MANUFACTURERS ASSOCIATION), AND THE STUD MANUFACTURERS FOR LIMITING

HEIGHTS CHARACTERISTICS OF THEIR PARTICULAR PRODUCTS.

LIMITING HEIGHTS APPLY TO WALLS CONSTRUCTED WITH MINIMUM 12.7 MM (1/2") THICKNESS OF GYPSUM BOARD AND

WITH A MINIMUM OF ONE FULL-HEIGHT LAYER ON BOTH SIDES OF THE STUD FRAMING.

LIMITING HEIGHTS ARE BASED ON TESTS CONDUCTED WITH GYPSUM BOARD ATTACHED WITH SCREWS SPACED 300MM (12")

O.C. TO FRAMING MEMBERS.
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WALL TYPE A1
A1 1 1/2" = 1'-0" 

WALL TYPE A3
A3

1 1/2" = 1'-0" 

WALL TYPE E2
E2 1 1/2" = 1'-0" 

WALL TYPE E3
E3

1 1/2" = 1'-0" 

WALL TYPE A2
A2 1 1/2" = 1'-0" 

WALL TYPE A4
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BATT INSULATION AS

SCHEDULED

CONTINUOUS 

CORNER TRIM -

TYP. EA. SIDE

# WALLS AS 

SCHEDULED 

FLOOR FINISH PER FINISH

SCHEDULE

METAL STUD BOTTOM TRACK: 

ATTACH TO CONCRETE SLAB WITH 

LOW VELOCITY POWER-ACTUATED 

FASTENERS PER ICC REPORT 

ESR-1663, @ 24" O.C. MAX.

CONTINUOUS BOTTOM TRACK

PROVIDE (2) CONTINUOUS BEADS 

OF SEALANT @  BOTTOM OF TRACK

FLEXIBLE SEALANT COLOR 

MATCHED TO GROUT

WALL FINISH SEE SCHEUDLE

WALL BASE PER FINISH

SCHEDULE

#
SEE

SCHEDULED

CONTINUOUS CORNER 

TRIM-TYPICAL

CONTINUOUS 

CORNER BEAD-

TYPICAL

#

#

WALLS AS 

SCHEDULED 

WALLS AS 

SCHEDULED 

SILICONE CAULK BOTH SIDES BEFORE PANEL 

INSERTION CLEAN FACES OF PANELS OF EXCESS 

SILICONE CAULK

OUTSIDE CORNER

FRP PANEL

CONT. TRIM

NOTE: CMU OR FRAMED WALL AS OCCURS, SEE 

FLOOR PLAN FOR WALL TYPES.

PANEL JOINT

TRIM WALL

FRP PANEL

FRP PANEL
BASE

WALL

TRIM (TOP 

TRIM SIMILAR)

WALL BASE AS 

SCHEDULED

FLOOR FINISH 

PER SCHEDULE

FRP PANEL 

INSIDE CORNER

TRIM

NOTE:

SPLICING PERMITTED ONLY AS WALL HEIGHT 

EXCEEDS STUD FACTORY LENGTH OF 37'-0" 

AND ONLY AT 1/4 POINT 3/4 POINT OF WALL 

HEIGHT AND  ONLY AS APPROVED BY 

ARCHITECT

SCREW ATTACHMENT:

4 ROWS OF FOUR

#12 SHEET METAL SCREWS

S x 2'-0" LONG TRACK

SPLICE CHANNEL SAME

GA. AS STEEL STUD

S = STUD SIZE AS NOTED

1"
1"

1"
1"

2'
-0

"

1'
-0

"
1'

-0
"

S

TEK SCREWS @ 12" O.C.

TEK SCREW EACH SIDE

(4) TEK SCREWS

STEEL STUD BRACE

METAL STUD BOTTOM TRACK: 

ATTACH TO CONCRETE SLAB WITH 

LOW VELOCITY POWER-ACTUATED 

FASTENERS PER ICC REPORT 

ESR-1663, @ 24" O.C. MAX.

STEEL STUDS NOTES:
1. TEK SCREWS #10x3/4", TYP.

NOTE: FOR USE ON NON-LOAD BEARING WALL CONDITIONS ONLY

(2) TEK SCREWS

(4) TEK SCREWS

1/2" GAP

30'-0" O.C. MAX.30'-0" O.C. MAX.

CONTINUOUS DRYWALL 

EXPANSION JOINT EACH 

SIDE: CLARK DIETRICH #093 

ZINC EXPANSION JOINT OR 

PRIOR APPROVED EQUAL

#
WALLS AS 

SCHEDULED 

WALL FINISH

WOOD SCREWS 

AS REQUIRED

CLEAT

WOOD BLOCKING 

AS REQ'D

FINISH, WALL TYPE AND

INSULATION PER PLANS

BASE PER FINISH SCHEDULE

CONCRETE SLAB. FLOOR FINISH

PER FINISH SCHEDULE

BOTTOM TRACK SET IN (2) 

CONTINUOUS BEADS OF 

SEALANT

FASTENER AS SCHEDULED

- SEE STRUCTURAL 

DRAWINGS

CONTINUOUS BEAD OF

SEALANT AT SOUND RATED

WALLS WHERE INDICATED

B

A
BOX HEADER ELEVATION

N.T.S.

FULL HEIGHT DOUBLE STUD EACH SIDE 

OF HEADER.

NOTES:

HEADER BOX ASSEMBLY:

1. 3'-4" OPENING OR LESS USE 20 GAUGE TRACK, ALSO SEE NOTE #4.

2. 3'-5" TO 6'-4" OPENING USE 3 5/8"x18 GAUGE STUDS AD DETAILED.

3. 6'-5" TO 10'-0" OPENING USE 6"x18 GAUGE STUDS AS DETAILED.

4. MATCH WALL TYPE STUD GAUGE OR 20 GAUGE MINIMUM, WHICHEVER IS 

HEAVIER GAUGE U.N.O.

BOX HEADER: FLAP CUT, LAP AND 

SCREW ATTACH TO STUDS EACH SIDE.

DOUBLE JAMB STUD

B
BOX HEADER

N.T.S.

 

HEADER BOX 

ASSEMBLY DEPTH

  

MATCH WALL STUD WIDTH. 

GAUGE AND SIZE TO BE PER 

NOTES 1- 4 ABOVE

ISOMETRIC

BOX HEADER SECURED TO STUDS EACH SIDE

PROVIDE TEK SCREWS AT 12" O.C.

ATTACH EACH STUD TO BOTTOM TRACK 

WITH 1 TEK SCREW EACH SIDE

STUDS PER WALL TYPES, SEE PLAN.

NOTE: FOR USE ON NON-LOAD BEARING WALL CONDITIONS ONLY

STUD TRACK

EXTERIOR WALL. SEE WALL TYPES.

PAINTED METAL DRIP TRIM AT 

BASE OF WALL PANELS PER 

METAL BLDG. MFR. CAULK & 

SEAL, TYP.

ATTACHMENT PER STRUCTURAL

SEALANT AT BASE 

TRACK

RETAINING WALL 

PER STRUCTURAL 

DRAWINGS

3 5/8" METAL STUDS REFER TO 

WALL TYPE 

SEALANT TO SLAB

BATT INSULATION WITH POLY BACKING 

PER METAL BUILDING MANFR, TYP AT 

EXTR WALLS, PACK AS TIGHT AS 

POSSIBLE AROUND GIRTS, STRUCTURE, 

& OTHER OBJECTS.

EXTERIOR WALL. SEE WALL TYPES.

PAINTED METAL DRIP TRIM AT 

BASE OF WALL PANELS PER 

METAL BLDG. MFR. CAULK & 

SEAL, TYP.

ATTACHMENT PER STRUCTURAL

(3) BEADS OF SEALANT 

AT BASE TRACK

FOUNDATION 

PER STRUCTURAL 

DRAWINGS

SEALANT TO SLAB

BATT INSULATION WITH POLY BACKING 

PER METAL BUILDING MANFR, TYP AT 

EXTR WALLS, PACK AS TIGHT AS 

POSSIBLE AROUND GIRTS, STRUCTURE, 

& OTHER OBJECTS.

COLUMN PER METAL BLDG 

MFR, ANCHOR BOLTS PER 

STRUCTURAL DRAWINGS
REFER TO CIVIL 

FOR GRADING 

SEMI-RECESSED 

WALL MOUNTED 

F.E.C.

STUD WALL

CONT. 

SEALANT ALL 

SIDES, TYP.

BATT INSULATION 

AS OCCURS

# WALLS AS 

SCHEDULED 

PEMB WALL INTERIOR PEMB WALL EXTERIOR 

BATT INSULATION 

AS OCCURS

CONT. 

SEALANT ALL 

SIDES, TYP.

# WALLS AS 

SCHEDULED 

SEMI-RECESSED 

WALL MOUNTED 

F.E.C.

BATT INSULATION 

AS OCCURS

CONT. 

SEALANT ALL 

SIDES, TYP.

SEMI-RECESSED 

WALL MOUNTED 

F.E.C.

# WALLS AS 

SCHEDULED 

STANDARD 

FLASHING PROFILE 

BY PEMB MFR 

F.F.E.

4
'-
6

" 
E
X

TI
N

G
U

IS
H

E
R

 M
O

IN
TI

N
G

5
'-
0

" 
TO

P
 O

F
 C

A
B

IN
E
T

FIRE EXTINGUISHER

CABINET PER 

SPECIFICATIONS

NTS

5

A106

EXTERIOR WALL. SEE WALL TYPES.

PAINTED METAL DRIP TRIM AT 

BASE OF WALL PANELS PER 

METAL BLDG. MFR. CAULK & 

SEAL, TYP.

ATTACHMENT PER STRUCTURAL

SEALANT AT BASE 

TRACK

RETAINING WALL 

PER STRUCTURAL 

DRAWINGS

3 5/8" METAL STUDS REFER TO 

WALL TYPE 

BATT INSULATION WITH POLY BACKING 

PER METAL BUILDING MANFR, TYP AT 

EXTR WALLS, PACK AS TIGHT AS 

POSSIBLE AROUND GIRTS, STRUCTURE, 

& OTHER OBJECTS.

SEALANT TO SLAB 

CONCRETE SLAB, REFER TO 

STRUCTURAL DRAWINGS 

1/2" PREMOLDED EJ BACK 

ROD @ POURED SEALANT @ 

JOINT BETWEEN 

FOUNDATION & CONC SLAB, 

TYP 

PEMB WALL EXTERIOR 

BATT INSULATION 

AS OCCURS

3/4" PLYWOOD 

DRINKING 

FOUNTAIN, REFER 

TO PLUMBING 

DRAWINGS 

# WALLS AS 

SCHEDULED 

STANDARD 

FLASHING PROFILE 

BY PEMB MFR 

CEMENTITOUS 

BACKER BOARD 

CERAMIC TILE, 

REFER TO 

ELEVATION

SEALANT 

STANDARD 

FLASHING PROFILE 

BY PEMB MFR 

FRAMING AS 

REQUIRED  
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CD SET

1 1/2" = 1'-0" 
13

STUD TO STUD

3" = 1'-0" 
2

TYP. STUD WALL ATTACHMENT

1 1/2" = 1'-0" 
14

TYPICAL STUD WALL CORNER

1 1/2" = 1'-0" 
12

TYPICAL FRP JOINTS
1 1/2" = 1'-0" 

8
STEEL STUD SPLICE
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CEILING GENERAL NOTES
1. CEILING SYSTEMS AND ALL ASSOCIATED FIXTURES SHALL BE 

INDEPENDENTLY SUPPORTED BY THE STRUCTURE ABOVE. FIXTURES 

SHALL NOT RELY ON THE CEILING GRID FOR STRUCTURAL SUPPORT. 

HANGERS AND/OR SUPPORT FRAMING SHALL NOT BE ATTACHED TO 

DUCTWORK, PIPING, CONDUITS, OR OTHER NON-STRUCTURAL 

ELEMENTS.

2. LIGHT FIXTURES ARE SHOWN ON THIS DRAWING FOR THE 

ARCHITECTURAL LOCATIONS AND GENERAL FIXTURE TYPE ONLY. SEE 

ELECTRICAL DRAWINGS AND SPECIFICATIONS FOR ADDITIONAL 

INFORMATION.

3. MECHANICAL REGISTERS ARE SHOWN ON THIS DRAWING FOR THE 

ARCHITECTURAL LOCATIONS ONLY. SEE MECHANICAL DRAWINGS 

AND SPECIFICATIONS FOR ADDITIONAL INFORMATION.

4. REFER TO WALL TYPES AND TOP OF WALL DETAILS FOR WALL 

TERMINATIONS.

5. CONTRACTOR SHALL COORDINATE THE INSTALLATION OF ALL ABOVE 

CEILING SYSTEMS, INCLUDING BUT NOT LIMITED TO, STRUCTURAL 

MEMBERS, MECHANICAL DUCTS, CONDUITS, RACEWAYS, SPRINKLER 

SYSTEMS AND SHALL BE RESPONSIBLE FOR MAINTAINING THE FINISH 

CEILING HEIGHT AS INDICATED ON THE DRAWINGS.

6. ACCESS PANELS SHALL BE PROVIDED & INSTALLED WHEREVER 

REQUIRED BY BUILDING CODE OR FOR THE PROPER OPERATION OR 

MAINTENANCE OF MECHANICAL OR ELECTRICAL EQUIPMENT, 

WHETHER OR NOT INDICATED ON DRAWINGS. CONTRACTOR SHALL 

COORDINATE SIZE, LOCATION AND TYPE OF ACCESS PANEL WITH 

OTHER CONTRACTORS WORK & RECEIVE APPROVAL OF THE 

ARCHITECT. NO ACCESS PANEL SHALL BE LOCATED, FRAMED OR 

INSTALLED WITHOUT THE EXPRESSED APPROVAL OF THE ARCHITECT.

7. FRAME AND BRACE ALL DUCT PENETRATIONS THROUGH PARTITIONS 

AND CEILINGS.

8. PROVIDE AUTOMATIC FIRE RATED DAMPERS AT DUCT PENETRATIONS 

THROUGH FIRE-RATED ASSEMBLIES. REFER TO MECHANICAL 

DRAWINGS.

9. ALL DIMENSIONS ARE TO THE FACE OF MASONRY, WALL, GRID, FACE 

OF STUD, OR CENTER OF OPENING, U.N.O.

10. ACOUSTICAL CEILING SYSTEMS SHALL BE CENTERED WITHIN EACH 

ROOM AS SHOWN ON THE PLAN, U.N.O.

11. SPOT ELEVATIONS ARE RELATIVE TO MAIN FLOOR LEVEL, U.N.O.

12. AT ROOMS WITH EXPOSED UNDERSIDE OF ROOF OR FLOOR 

STRUCTURE, ALL STRUCTURE DUCTWORK, CONDUITS, PIPING, AND 

OTHER EQUIPMENT SHALL BE PAINTED BLACK. PAINT COLOR SHALL 

EXTEND DOWN THE WALLS TO BOTTOM OF FRAMING OR BOTTOM OF 

SUSPENDED LIGHT FIXTURES. COORDINATE WITH ARCHITECT.

2X4 ACOUSTIC CEILING TILES 

GYPSUM HARDLID CEILING. 

PROVIDE FLAT FINISH AT ALL 

CEILINGS EXCEPT RESTROOMS 

AND KITCHEN WHERE SEMI 

GLOSS IS TO BE USED. 

CEILING CLOUDS

AC-1

MFR : ARMSTRONG

COLLECTION :  SOUNDSCAPES

COLOR : SKY, CONFIRM 

WITH OWNER AND 

ARCHITECT 
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DECK, REFER TO STRUCTURAL 

DRAWINGS  

R-30 HEAVY WEIGHT/PUNCTURE 

RESISTANT FIBERGLASS BATT 

INSULATION TIGHT TO ROOF 

DECKING ABOVE WITH BLACK 

SCRIM FABRIC AND BANDED 

METAL SUPPORTS. PATCH ALL 

PENETRATIONS. PROVIDED MFR 

TYPICAL SOFFIT PANEL AT ALL 

ROOF OVERHANGS. 

MECHANICAL SUPPLY AIR AT CEILING. SEE MECHANICAL 

DRAWINGS FOR SIZE.

MECHANICAL - RETURN AIR AT CEILING. SEE MECHANICAL 

DRAWINGS FOR SIZE.

MECHANICAL - EXHAUST AIR AT CEILING. SEE MECHANICAL 

DRAWINGS FOR SIZE.

MECHANICAL - SUPPY AIR AT EXPOSED CEILING. SEE 

MECHANICAL DRAWINGS FOR SIZE. 

EXIT SIGN FIXTURE, SEE ELECTRICAL DRAWINGS.

DAYLIGHT SENSOR. SEE ELECTRICAL DRAWINGS

W1 WALL MOUNTED LED FIXTURE. SEE ELECTRICAL 

DRAWINGS 

A1 SUSPENDED LED ROUND FIXTURE. SEE ELECTRICAL 

DRAWINGS. SUSPEND 10'-6" ABOVE GARAGE DOOR, 

SUSPEND 9'-0" TYPICAL. 

A2 SUSPENDED 24" ROUND LED FIXTURE. SEE ELECTRICAL 

DRAWINGS. SUSPEND 9'-0" A.F.F. TYPICAL 

A3 SUSPENDED 36" ROUND LED FIXTURE. SEE ELECTRICAL 

DRAWINGS. SUSPEND 9'-0" A.F.F. TYPICAL  

L1 4" LED INDUSTRIAL STRIP FIXTURE. SEE ELECTRICAL 

DRAWINGS. 

L2 4" LED INDUSTRIAL STRIP FIXTURE. SEE ELECTRICAL 

DRAWINGS

L3 2X4 LED VOLUMETRIC FIXTURE 

R1 6" LED DOWNLIGHT

R2 6" WET LOCATION LED DOWNLIGHT

R3 6" LED PENDANT DOWNLIGHT 
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CEILING GENERAL NOTES
1. CEILING SYSTEMS AND ALL ASSOCIATED FIXTURES SHALL BE 

INDEPENDENTLY SUPPORTED BY THE STRUCTURE ABOVE. FIXTURES 

SHALL NOT RELY ON THE CEILING GRID FOR STRUCTURAL SUPPORT. 

HANGERS AND/OR SUPPORT FRAMING SHALL NOT BE ATTACHED TO 

DUCTWORK, PIPING, CONDUITS, OR OTHER NON-STRUCTURAL 

ELEMENTS.

2. LIGHT FIXTURES ARE SHOWN ON THIS DRAWING FOR THE 

ARCHITECTURAL LOCATIONS AND GENERAL FIXTURE TYPE ONLY. SEE 

ELECTRICAL DRAWINGS AND SPECIFICATIONS FOR ADDITIONAL 

INFORMATION.

3. MECHANICAL REGISTERS ARE SHOWN ON THIS DRAWING FOR THE 

ARCHITECTURAL LOCATIONS ONLY. SEE MECHANICAL DRAWINGS 

AND SPECIFICATIONS FOR ADDITIONAL INFORMATION.

4. REFER TO WALL TYPES AND TOP OF WALL DETAILS FOR WALL 

TERMINATIONS.

5. CONTRACTOR SHALL COORDINATE THE INSTALLATION OF ALL ABOVE 

CEILING SYSTEMS, INCLUDING BUT NOT LIMITED TO, STRUCTURAL 

MEMBERS, MECHANICAL DUCTS, CONDUITS, RACEWAYS, SPRINKLER 

SYSTEMS AND SHALL BE RESPONSIBLE FOR MAINTAINING THE FINISH 

CEILING HEIGHT AS INDICATED ON THE DRAWINGS.

6. ACCESS PANELS SHALL BE PROVIDED & INSTALLED WHEREVER 

REQUIRED BY BUILDING CODE OR FOR THE PROPER OPERATION OR 

MAINTENANCE OF MECHANICAL OR ELECTRICAL EQUIPMENT, 

WHETHER OR NOT INDICATED ON DRAWINGS. CONTRACTOR SHALL 

COORDINATE SIZE, LOCATION AND TYPE OF ACCESS PANEL WITH 

OTHER CONTRACTORS WORK & RECEIVE APPROVAL OF THE 

ARCHITECT. NO ACCESS PANEL SHALL BE LOCATED, FRAMED OR 

INSTALLED WITHOUT THE EXPRESSED APPROVAL OF THE ARCHITECT.

7. FRAME AND BRACE ALL DUCT PENETRATIONS THROUGH PARTITIONS 

AND CEILINGS.

8. PROVIDE AUTOMATIC FIRE RATED DAMPERS AT DUCT PENETRATIONS 

THROUGH FIRE-RATED ASSEMBLIES. REFER TO MECHANICAL 

DRAWINGS.

9. ALL DIMENSIONS ARE TO THE FACE OF MASONRY, WALL, GRID, FACE 

OF STUD, OR CENTER OF OPENING, U.N.O.

10. ACOUSTICAL CEILING SYSTEMS SHALL BE CENTERED WITHIN EACH 

ROOM AS SHOWN ON THE PLAN, U.N.O.

11. SPOT ELEVATIONS ARE RELATIVE TO MAIN FLOOR LEVEL, U.N.O.

12. AT ROOMS WITH EXPOSED UNDERSIDE OF ROOF OR FLOOR 

STRUCTURE, ALL STRUCTURE DUCTWORK, CONDUITS, PIPING, AND 

OTHER EQUIPMENT SHALL BE PAINTED BLACK. PAINT COLOR SHALL 

EXTEND DOWN THE WALLS TO BOTTOM OF FRAMING OR BOTTOM OF 

SUSPENDED LIGHT FIXTURES. COORDINATE WITH ARCHITECT.

MECHANICAL SUPPLY AIR AT CEILING. SEE MECHANICAL 

DRAWINGS FOR SIZE.

MECHANICAL - RETURN AIR AT CEILING. SEE MECHANICAL 

DRAWINGS FOR SIZE.

MECHANICAL - EXHAUST AIR AT CEILING. SEE MECHANICAL 

DRAWINGS FOR SIZE.

MECHANICAL - SUPPY AIR AT EXPOSED CEILING. SEE 

MECHANICAL DRAWINGS FOR SIZE. 

EXIT SIGN FIXTURE, SEE ELECTRICAL DRAWINGS.

DAYLIGHT SENSOR. SEE ELECTRICAL DRAWINGS

W1 WALL MOUNTED LED FIXTURE. SEE ELECTRICAL 

DRAWINGS 

A1 SUSPENDED LED ROUND FIXTURE. SEE ELECTRICAL 

DRAWINGS. SUSPEND 10'-6" ABOVE GARAGE DOOR, 

SUSPEND 9'-0" TYPICAL. 

A2 SUSPENDED 24" ROUND LED FIXTURE. SEE ELECTRICAL 

DRAWINGS. SUSPEND 9'-0" A.F.F. TYPICAL 

A3 SUSPENDED 36" ROUND LED FIXTURE. SEE ELECTRICAL 

DRAWINGS. SUSPEND 9'-0" A.F.F. TYPICAL  

L1 4" LED INDUSTRIAL STRIP FIXTURE. SEE ELECTRICAL 

DRAWINGS. 

L2 4" LED INDUSTRIAL STRIP FIXTURE. SEE ELECTRICAL 

DRAWINGS

L3 2X4 LED VOLUMETRIC FIXTURE 

R1 6" LED DOWNLIGHT

R2 6" WET LOCATION LED DOWNLIGHT

R3 6" LED PENDANT DOWNLIGHT 

DS

CEILING SYMBOL LEGEND

2X4 ACOUSTIC CEILING TILES 

GYPSUM HARDLID CEILING. 

PROVIDE FLAT FINISH AT ALL 

CEILINGS EXCEPT RESTROOMS 

AND KITCHEN WHERE SEMI 

GLOSS IS TO BE USED. 

CEILING CLOUDS

AC-1

MFR : ARMSTRONG

COLLECTION :  SOUNDSCAPES

COLOR : SKY, CONFIRM 

WITH OWNER AND 
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FURRING AS SCHEDULED

SUSPENSION WIRE,

TYPICAL. SEE

SEE "INTERIOR FRAMING LIMITING 

HEIGHTS" SCHEDULE - METAL

CHANNEL.

SEE "INTERIOR FRAMING LIMITING 

HEIGHTS" SCHEDULE - HAT CHANNEL

SUSPENDED GYPSUM BOARD 

CEILING AS SCHEDULED

CONTINUOUS L CASING BEAD

CONTINUOUS SEALANT

6
" 

 M
IN

. 

PROVIDE CONTINUOUS BLOCKING 

IN WALL AT CEILING

# WALL AS SCHEDULED

9 / A202

CONTINUE GYPSUM BOARD 

WHERE INDICATED - SEE 

WALL TYPES

6
" 

 M
IN

.

7/8" HAT CHANNEL 

@ 16" O.C.

SEE "INTERIOR FRAMING 
LIMITING HEIGHTS" SCHEDULE

CONTINUOUS CASING BEAD,

TYPICAL

SUSPENDED GYPSUM 

BOARD CEILING AS 

SPECIFIED

SUSPENSION WIRE, TYPICAL.  

SEE 9 / A202

#

WALL AS 

SCHEDULED

COLD ROLLED STEEL

SUSPENSION WIRE, SEE

BATT INSULATION

SUSPENDED ACOUSTIC 

CEILING AS SCHEDULED

WALL ANGLE

9 / A202

#
WALL AS 

SCHEDULED

STRUCTURALROOF/ 

FLOOR DECK.

CUT BRACE 

FLANGES AND 

BEND WEB OR 

PROVIDE ANGLE 

CLIP. GAUGE TO 

MATCH BRACE.

SUSPENDED 

GYPSUM BOARD 

CEILING SYSTEM.

METAL STUD BRACE; 

ALTERNATE DIRECTION 

PERPENDICULAR TO 

PARTITION AT 48" O.C. 

TYPICAL.

SEE "INTERIOR FRAMING 
LIMITING HEIGHTS" 

SCHEDULE - CHANNEL 

TRACK, CONTINUOUS.

SUSPENDED 

ACOUSTICAL 

CEILING. SEE RCP.

PNEUMATIC OR POWER 

DRIVEN CHANNEL TRACK 

FASTENER, ICBO #2388. 

CONTINUOUS 

BEAD OF SEALANT.

CONCRETE SLAB.

CONT. METAL STUD 

CHANNEL TRACK.

FLOOR COVERING. 

SEE FINISH FLOOR 

PLAN AND FINISH 

SCHEDULE.

BASE FINISH, SEE 

FINISH SCHEDULE.

CORNER TAPE 

AND JOINT 

COMPOUND.

M
IN

.

6
"

M
IN

.

6
"

#
WALL AS 

SCHEDULED

4
5
° 

M
A

X

MAX.

4'-0" M
AX.

EA. W
AY

2"

4'-0
" M

AX.

EA. W
AY

FOUR (4) 12 GA. SPLAYED 

LATERAL BRACING WIRES @ 12'-0" 

O.C. AND PARALLEL TO 

COMPONENTS INTERSECTING AT 

THE BRACE

LOCATION.

12 GA. VERTICAL HANGER WIRE @ 4'-0" O.C. TYP.

NOTE: 

1. CONTRACTOR SHALL SUBMIT CALCULATIONS AND TEST REPORTS FOR METAL 

SUSPENSION SYSTEM IN ACCORDANCE WITH IBC STANDARDS TO THE BUILDING 

OFFICIAL FOR APPROVAL.

2. COMPLY WITH ASTM C635 AND C636 SEE SPECS.

MAIN RUNNER

CROSS RUNNER

6
" 

M
IN

. CEILING GRID 

SYSTEM AS SPECIFIED

SUSPENSION WIRE, 

TYPICAL.  SEE

SUSPENDED ACOUSTIC 

CEILING AS SCHEDULED

CONTINUOUS CEILING 

GRID WALL ANGLE

SUSPENSION WIRE, 

TYPICAL. SEE

SEE "INTERIOR 
FRAMING LIMITING 
HEIGHTS" 

SCHEDULE - METAL

CHANNEL

7/8" HAT CHANNEL

SUSPENDED GYPSUM 

BOARD CEILING AS 

SPECIFIED

CONTINUOUS L 

CASING BEAD

CONTINUOUS 

SEALANT

WALL AS SCHEDULED

3 5/8" 20 GA GI 

METAL STUD BRACING 

AT 48" O.C. MAX

9 / A202

9 / A202

#
WALL AS 

SCHEDULED

WALL ANGLE

SUSPENSION WIRE ,

SEE DETAIL

CEILING AS 

SCHEDULED

COLD ROLLED 

STEEL

METAL FASTENERS

TRIM & BEND STUD BRACE 

& SECURE TO TOP TRACK

SECURE TO PURLIN

ROOF FRAMING AS INDICATED

3 5/8" 20 GA GI METAL STUD 

BRACING AT T48" O.C. MAX, 

ALTERNATING

9 / A202

#
WALL AS 

SCHEDULED

NOTE:

CEILINGS MUST BE SUPPORTED FROM STRUCTURE ABOVE. CEILINGS MAY NOT BE 

SUPPORTED FROM DUCTWORK, CONDUIT STEEL DECK OR PIPES.

TIE WIRE TO EYE BOLT  

SCREWED TO BOTTOM 

FLUTE OF  ROOF DECK. 

SEE SPEC'S

METAL DECKING PER

SPECIFICATIONS

PROVIDE AT INTERVALS

AS SPECIFIED

1 1/2" x 7/16" METAL

CHANNEL @ 48" O.C.

7/8" HAT CHANNEL @ 16" O.C.

SUSPENDED GYPSUM 

BOARD CEILING AS 

SPECIFIED

SCREW THRU METAL DECK

2 1/2" DEEP TRACK CONT.

- MATCH STUD GAGE MIN. 

20 GA.

SEE "NOTE"

SCREW EACH SIDE @ EACH 

STUD - ALLOW FOR SLIP 

MOVEMENT

STUD AS OCCURS

BATT INSULATION AS OCCURS

FGB AS OCCURS

FGB AS

OCCURS

1
/2

"

1
/2

"

1
 1

/2
"

NOTE:

1. FOR MEP PENETRATIONS THROUGH WALL SEE MEP DRAWINGS.

2. STUD WALL PERPENEDICULAR TO DECKING FLUTES.

RATED ASSEMBLIES:

SEAL BETWEEN WALL AND METAL DECK FLUTES WITH FIRE SAFING MATERIAL EACH SIDE.

NON-RATED ASSEMBLIES:

FRICTION SEAL GAPS WITH BATT INSULATION EACH SIDE.

CONTINUOUS 

SEALANT EACH SIDE

STEEL ROOF DECK

AS OCCURS

CONTINUOUS DEEP

LEG SLIP TRACK AS

SPECIFIED -SEE

STRUCTURAL

DRAWINGS

GYPSUM BOARD AS

SCHEDULED

INSULATION AS OCCURS

CONTINUOUS

18GAx14"x6" PLATE

SECURED @ 24" O.C.

SCREWS AS SPECIFIED

-SEE STRUCTURAL

DRAWINGS. SCREW IN

LOW PART OF FLUTES

ONLY.

DRYWALL SCREWS -

NOT INTO TRACK

CONTINUOUS BEAD OF SEALANT

UNDER PLATE, TYP. EACH SIDE

NOTE:

1. FOR MEP PENETRATIONS THROUGH WALL SEE MEP DRAWINGS.

2. STUD WALL PERPENEDICULAR TO DECKING FLUTES.

RATED ASSEMBLIES:

SEAL BETWEEN WALL AND METAL DECK FLUTES WITH FIRE SAFING MATERIAL EACH SIDE.

NON-RATED ASSEMBLIES:

FRICTION SEAL GAPS WITH BATT INSULATION EACH SIDE.

NOTE:

PANEL MUST BE SUPPORTED FROM STRUCTURE ABOVE. PANEL MAY NOT BE SUPPORTED 

FROM DUCTWORK, CONDUIT STEEL DECK OR PIPES.

SUSPENSION SYSTEM BY 

PANEL MFR 

EXISTING ROOF STRUCTURE 

7/8" METAL HAT

CHANNEL 

CORNER BRACKET 

ATTACHMENT AND SYSTEM BY 

PANEL MFR 

SUSPENDED ACOUSTIC 

CEILING PANEL, REFER TO 

SPECS 
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CD SET

1 1/2" = 1'-0" 
10

GYP. BOARD CEILING @ EXT WALL

1 1/2" = 1'-0" 
5

GYP. BD. CEILING @ PARTITION

1 1/2" = 1'-0" 
14

CEILING TILE @ PARTITION, TYP.

3" = 1'-0" 
20

PARTITION WALL @ 6" A.F.C., TYP.

1 1/2" = 1'-0" 
8

SUSPENDED CEILING GRID, TYP.

1 1/2" = 1'-0" 
19

PARTITION TO CEILING

1 1/2" = 1'-0" 
13

PARTITION TO STRUCTURE

1 1/2" = 1'-0" 
9

HANGER WIRE ATTACHMENT

3" = 1'-0" 
3

METAL STUD SLIP JOINT A, TYP.
3" = 1'-0" 

4
METAL STUD SLIP JOINT B, TYP.

1 1/2" = 1'-0" 
1

SUSPENDED ACOUSTIC PANEL
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1 3 6 7

C

C

1/2" / 12"
1/2" / 12"

8

F

F

R

2

P

P

4' - 0"

3
' -

 0
"

4' - 0"

1

A500

2

A500

3

A500

2' - 6"

V V

2
' -

 0
"

2' - 6"

3
' -

 0
"

3
' -

 0
"

3
' -

 0
"

3' - 0"

3' - 0"

3
' -

 0
"

1/2" / 12"

B

A A

E

G

K

Q

S

TU

N

M

L
L

J J

D

D

H H

4 5

TYP.
7.02

TYP.
7.02

7.03

7.03

5.12

5.12

5.12

1

A600

2

A600

3

A600

1
/4

" 
/ 

1
2

"
1

/4
" 

/ 
1
2

"

ROOF GENERAL NOTES
1. FOR TYPICAL ROOF SYSTEM PROFILES, SEE DETAILS

2. ALL EXPOSED FERROUS METALS SHALL BE PAINTED. COORDINATE 

COLOR WITH ARCHITECT.

3. NOT ALL ROOF PENETRATIONS ARE SHOWN, COORDINATE WITH 

MECHANICAL, PLUMBING, & ELECTRICAL DRAWINGS.

4. COORDINATE WITH ELECTRICAL DRAWINGS FOR POWER J-BOXES 

MOUNTED AT ROOF FOR LIGHTNING STRIKE ARRESTORS.

5. FOR TYPICAL SHEET METAL FLASHING & JOINTS - SEE DETAIL

6. FOR TYPICAL EDGE METALS, SEE DETAIL

7. ROOF INSLULATION TO BE -30 HEAVY WEIGHT/PUNCTURE RESISTANT 

FIBERGLASS BATT INSULATION TIGHT TO ROOF DECKING ABOVE WITH 

WHITE SCRIM FABRIC AND BANDED METAL SUPPORTS. PATCH ALL 

PENETRATIONS. PROVIDED MFR TYPICAL SOFFIT PANEL AT ALL ROOF 

OVERHANGS. REFER TO SPECS 

8 / A301

12 / A301

3 / A301

ELEVATION MARKER

ROOF LEGEND

ROOF SLOPE SYMBOL
1/2" / 12"
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CD SET

1/8" = 1'-0" 
1

ROOF PLAN

KEY NOTES
5.12 METAL DECK CANOPY, REFER TO STRUCTURAL DRAWINGS

7.02 LINE OF EXTERIOR WALL BELOW, REFER TO FLOOR PLAN

7.03 STANDING SEAM METAL ROOF PER METAL BUILDING MANUFACTURER.
COLOR TO BE GALVALUME. VERIFY WITH OWNER AND ARCHITECT.

PLAN

NORTH

TRUE

NORTH
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EXPANSION JOINT
40' O.C. MAX - OPTION "A"

STATIC JOINT

G.I. SM FLASHING

4" G.I. BACKER PLATE

SOLDERED JOINT

G.I. SM FLASHING

BACK PAINTED 

GALV. SM

EXPANSION JOINT

SEALANT - 2 BEADS 

EACH SIDE

SM FLASHING

EXPANSION JOINT
40' O.C. MAX - OPTION "B"

SEALANT - 2 

BEADS

1 7/256" EXPANSION 2" LAP 1 1/256" EXPANSION

1"2 5/256" LAP1 1/64" 1" E.J.

BACKER PLATE

PROVIDE SEALANT BEAD

METAL COPING

PROVIDE PREFINISHED 4"

SNAP-LOK SEAM COVERS -

MATCH METAL COLOR

SEALANT
SEALANT

2" STANDING SEAM METAL ROOF 

PANEL PER METAL BUILDING MFR  

ROOF PURLIN PER METAL BUILDING MFR  

R-29 WHITE VINYL FACED BATT INSULATION 

1/2" ROOF SHEATHING AS REQ'D 

SHEET WATERPROOFING, 

REFER TO SPEC  

METAL DECK PER METAL BUILDING MFR  

TYPICAL ROOF 

EAVE CHANNEL 

PER M.B.M.

8" STEEL GIRTS BY 

M.B.M.

ROOF INSUL R-29 

BY M.B.M.

BATT-INSUL, R-13

1" DRIP EDGE BY M.B.M.

METAL ROOF PANEL 

PER M.B.M.

METAL WALL PANELS

BY M.B.M.

NOTE : METAL BUILDING MFR TO SUBMIT SHOP DRAWINGS FOR REVIEW

EAVE PURLIN
PER MFR 

ROOF METAL PANEL
PER MFR

HIGH EAVE FLASHING
PER MFR 

TOP  OF EAVE AND

TOP  OF PANEL

WALL PANEL PER MFR 

HIGH EAVE GIRT PER MFR 

EAVE PURLIN PER MFR   

NOTE : METAL BUILDING MFR TO SUBMIT SHOP DRAWINGS FOR REVIEW

CONT. G.I. CLEAT SECURE 

AT 12" O.C.

FASTENER TO CONTINUOUS 

WOOD GROUND AT 3" 

O.C. U.N.O.

CONT. G.I. 20 GA EDGE 

METAL PREFINISHED

BASE PLY

CAP PLY OR REINF. PLY 

OVER CAP PLY AS 

OCCURS

VERIFY HEIGHT WITH 

ROOFING THICKNESS 

TO PROVIDE FLUSH 

EDGE

3 127/128"

1/4"

3
 2

5
1

/2
5

6
"

TRIM LAP NOTE:

CAULK ADJOINING SURFACES
LAP 1" AND FASTEN
WITH (5) POP RIVETS

FIELD CUT
A FORM 
AROUND RAKE 
FLASHING AS 
REQUIRED

FIELD MITER WALL PANELS AS REQUIRED

PURLIN PER MFR 

RAKE 
FLASHING W/ 
DRIP EDGE 
PER MFR 

FASTENER

ROOF PANEL

NOTE : METAL BUILDING MFR TO SUBMIT SHOP DRAWINGS FOR REVIEW

GRID

PURLIN PER MFR 

METAL WALL 
PANEL
PER MFR END WALL ROOF BEAM

ROOF PANEL PER
MTL BLDG MFR

EAVE 
STRUT 
PER MFR

TOP OF 
PANEL TRIM 
PER MFR

SOFFIT PANELS 
TRIM AT TOP 
OF WALL, TYP. 
PER MFR 

NOTE : METAL BUILDING MFR TO SUBMIT SHOP DRAWINGS FOR REVIEW
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CD SET

3" = 1'-0" 
12

TYP SHEET MTL FLASHING JOINTS

3" = 1'-0" 
13

METAL COPING JOINTS

1 1/2" = 1'-0" 
8

TYP METAL INSUL ROOF PROFILE

1 1/2" = 1'-0" 
1

LOW EAVE DETAIL

1 1/2" = 1'-0" 
2

HIGH EAVE DETAIL

6" = 1'-0" 
3

TYP EDGE METAL

1 1/2" = 1'-0" 
4

ROOF RAKE OVERHANG

1 1/2" = 1'-0" 
5

END WALL AT ROOF RAKE
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FINISH FLOOR
4' - 0"

BUILDING LOW EAVE
16' - 0"

CFR

GROUND FLOOR
0"

1

A500

V

T.O. CANOPY HIGH EAVE
21' - 0"5.09

5.08

5.10

5.09

5.10

5.08
5.05 5.05

5.11

B ASTU L

26.05

26.05 26.05

5.06
5.03

5.06

5.06

5.06

T.O. SCREEN WALL
7' - 6"

5.11

5.13

1

A600

2

A600
23.08

FINISH FLOOR
4' - 0"

BUILDING LOW EAVE
16' - 0"

13678 2

GROUND FLOOR
0"

2

A500

3

A500

T.O. CANOPY HIGH EAVE
21' - 0"

5.09

5.08

5.10

5.09

5.08

5.10

8.01

5.05

5.05

45

26.05

26.05 26.05

5.03

5.06

5.06

T.O. SCREEN WALL
7' - 6"

26.07
5.11

5.13

3

A600

GENERAL NOTES

1. ALL ROOFTOP EQUIPMENT AND SATELLITE DISHES SHALL BE SCREENED 

TO THE HEIGHT OF THE TALLEST EQUIPMENT.

2. ALL SERVICE AREAS SHALL BE SCREENED TO CONCEAL TRASH 

CONTAINERS, LOADING DOCKS, TRANSFORMERS, BACKFLOW 

PREVENTERS AND OTHER MECHANICAL OR ELECTRICAL EQUIPMENT 

FROM EYE LEVEL TO ALL PUBLIC STREETS.

3. ROOF DRAINS SHALL BE PIPED INSIDE THE BUILDING AND CONNECTED 

TO STORMWATER SYSTEM. ROOF DRAIN OVERFLOWS TO DAYLIGHT 

ABOVE FINISHED GRADE.

4. SIGNAGE TO BE PROVIDED BY SIGNAGE VENDER UNDER SEPARATE 
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KEY NOTES
5.03 TUBE STEEL COLUMN, REFER TO STRUCTURAL DRAWINGS

5.05 POWDER COATED METAL GUARDAIL, REFER TO ENLARGED PLANS

5.06 CANOPY FRAMING, REFER TO STRUCTURAL DRAWINGS

5.08 PRE-FINISHED METAL WALL PANEL PER METAL BUILDING MANUFACTURER.
COLOR TO BE GALVALUME. VERIFY WITH OWNER AND ARCHITECT.

5.09 PRE-FINISHED METAL EAVE MOLDING PER METAL BUILDING
MANUFACTURER, TYP

5.10 PRE-FINISHED SOFFIT PANEL PER METAL BUILDING MANUFACTURER, TYP

5.11 STAINLESS STEEL METAL HANDRAIL, REFER TO ENLARGED PLANS

5.13 PERFORATED METAL DECK SCREEN WALL

8.01 SECTIONAL DOOR, REFER TO DOOR SCHEDULE

23.08 DUCT WALL CAP, REFER TO MECHANICAL DRAWINGS

26.05 WALL MOUNTED LED FIXTURE, REFER TO ELETRICAL DRAWINGS

26.07 SWITCHBOARD, REFER TO ELECTRICAL DRAWINGS
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NORTH EXTERIOR ELEVATION

REVISIONS

MARK DATE DESCRIPTION

FOR R
EFERENCE



FINISH FLOOR
4' - 0"

BUILDING LOW EAVE
16' - 0"

1 3 6 7 82

GROUND FLOOR
0"

2

A500

3

A500

T.O. CANOPY HIGH EAVE
21' - 0"

5.09

5.08

5.10

5.09

5.10

5.08

5.05

4 5

26.05 26.05

5.06

5.06

T.O. SCREEN WALL
7' - 6"

5.06

5.03

26.06

5.11

5.13

3

A600

23.08
23.08

23.06

23.08

FINISH FLOOR
4' - 0"

BUILDING LOW EAVE
16' - 0"

C F P

GROUND FLOOR
0"

1

A500

V

T.O. CANOPY HIGH EAVE
21' - 0"

5.09

5.08
5.10

5.05

5.05

BA ULD

26.05
5.06

5.06

5.06

5.06

T.O. SCREEN WALL
7' - 6"

5.11

5.13

1

A600

2

A600
23.06

GENERAL NOTES

1. ALL ROOFTOP EQUIPMENT AND SATELLITE DISHES SHALL BE SCREENED 

TO THE HEIGHT OF THE TALLEST EQUIPMENT.

2. ALL SERVICE AREAS SHALL BE SCREENED TO CONCEAL TRASH 

CONTAINERS, LOADING DOCKS, TRANSFORMERS, BACKFLOW 

PREVENTERS AND OTHER MECHANICAL OR ELECTRICAL EQUIPMENT 

FROM EYE LEVEL TO ALL PUBLIC STREETS.

3. ROOF DRAINS SHALL BE PIPED INSIDE THE BUILDING AND CONNECTED 

TO STORMWATER SYSTEM. ROOF DRAIN OVERFLOWS TO DAYLIGHT 

ABOVE FINISHED GRADE.

4. SIGNAGE TO BE PROVIDED BY SIGNAGE VENDER UNDER SEPARATE 

PERMIT
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1/8" = 1'-0" 
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SOUTH EXTERIOR ELEVATION

1/8" = 1'-0" 
2

WEST EXTERIOR ELEVATION

KEY NOTES
5.03 TUBE STEEL COLUMN, REFER TO STRUCTURAL DRAWINGS

5.05 POWDER COATED METAL GUARDAIL, REFER TO ENLARGED PLANS

5.06 CANOPY FRAMING, REFER TO STRUCTURAL DRAWINGS

5.08 PRE-FINISHED METAL WALL PANEL PER METAL BUILDING MANUFACTURER.
COLOR TO BE GALVALUME. VERIFY WITH OWNER AND ARCHITECT.

5.09 PRE-FINISHED METAL EAVE MOLDING PER METAL BUILDING
MANUFACTURER, TYP

5.10 PRE-FINISHED SOFFIT PANEL PER METAL BUILDING MANUFACTURER, TYP

5.11 STAINLESS STEEL METAL HANDRAIL, REFER TO ENLARGED PLANS

5.13 PERFORATED METAL DECK SCREEN WALL

23.06 WALL MOUNTED EXHAUST FAN, REFER TO MECHANICAL AND KITCHEN
DRAWINGS

23.08 DUCT WALL CAP, REFER TO MECHANICAL DRAWINGS

26.05 WALL MOUNTED LED FIXTURE, REFER TO ELETRICAL DRAWINGS

26.06 TRANSFORMER BEYOND, REFER TO ELECTRICAL DRAWINGS
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GENERAL NOTES

1. ALL ROOFTOP EQUIPMENT AND SATELLITE DISHES SHALL BE SCREENED 

TO THE HEIGHT OF THE TALLEST EQUIPMENT.

2. ALL SERVICE AREAS SHALL BE SCREENED TO CONCEAL TRASH 

CONTAINERS, LOADING DOCKS, TRANSFORMERS, BACKFLOW 

PREVENTERS AND OTHER MECHANICAL OR ELECTRICAL EQUIPMENT 

FROM EYE LEVEL TO ALL PUBLIC STREETS.

3. ROOF DRAINS SHALL BE PIPED INSIDE THE BUILDING AND CONNECTED 

TO STORMWATER SYSTEM. ROOF DRAIN OVERFLOWS TO DAYLIGHT 

ABOVE FINISHED GRADE.

4. SIGNAGE TO BE PROVIDED BY SIGNAGE VENDER UNDER SEPARATE 

PERMIT
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KEY NOTES
3.08 CONCRETE SEAT WALL, REFER TO STRUCTURAL DRAWINGS

5.03 TUBE STEEL COLUMN, REFER TO STRUCTURAL DRAWINGS

5.05 POWDER COATED METAL GUARDAIL, REFER TO ENLARGED PLANS

5.06 CANOPY FRAMING, REFER TO STRUCTURAL DRAWINGS

5.08 PRE-FINISHED METAL WALL PANEL PER METAL BUILDING MANUFACTURER.
COLOR TO BE GALVALUME. VERIFY WITH OWNER AND ARCHITECT.

5.09 PRE-FINISHED METAL EAVE MOLDING PER METAL BUILDING
MANUFACTURER, TYP

5.10 PRE-FINISHED SOFFIT PANEL PER METAL BUILDING MANUFACTURER, TYP

5.11 STAINLESS STEEL METAL HANDRAIL, REFER TO ENLARGED PLANS

23.08 DUCT WALL CAP, REFER TO MECHANICAL DRAWINGS

26.05 WALL MOUNTED LED FIXTURE, REFER TO ELETRICAL DRAWINGS
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KEY NOTES
3.08 CONCRETE SEAT WALL, REFER TO STRUCTURAL DRAWINGS

5.03 TUBE STEEL COLUMN, REFER TO STRUCTURAL DRAWINGS

5.05 POWDER COATED METAL GUARDAIL, REFER TO ENLARGED PLANS

5.06 CANOPY FRAMING, REFER TO STRUCTURAL DRAWINGS

5.09 PRE-FINISHED METAL EAVE MOLDING PER METAL BUILDING
MANUFACTURER, TYP

5.10 PRE-FINISHED SOFFIT PANEL PER METAL BUILDING MANUFACTURER, TYP

5.11 STAINLESS STEEL METAL HANDRAIL, REFER TO ENLARGED PLANS

23.03 CONDENSING UNIT, TYP. REFER TO MECHANICAL DRAWINGS.

23.06 WALL MOUNTED EXHAUST FAN, REFER TO MECHANICAL AND KITCHEN
DRAWINGS
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BUILDING SECTION 2
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KEY NOTES
5.06 CANOPY FRAMING, REFER TO STRUCTURAL DRAWINGS

5.12 METAL DECK CANOPY, REFER TO STRUCTURAL DRAWINGS

7.03 STANDING SEAM METAL ROOF PER METAL BUILDING MANUFACTURER.
COLOR TO BE GALVALUME. VERIFY WITH OWNER AND ARCHITECT.

8.01 SECTIONAL DOOR, REFER TO DOOR SCHEDULE

23.07 EXPOSED DUCT WORK PAINTED BLACK, REFER TO MECHANICAL
DRAWINGS
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WALL SECTION 1
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GENERAL DOOR NOTES
1. EGRESS DOORS SHALL BE READILY OPENALBE FROM THE EGRESS SIDE 

WITHOUTH THE USE OF A KEY OR SPECIAL KNOWLEDGE.

2. THE FORCE REQUIRED TO OPEN AN EGRESS DOOR SHALL NOT EXCEED 

THE FOLLOWING:

A. INTERIOR DOORS: 5 POUNDS

B. EXTERIOR DOORS: 8.5 POUNDS

C. FIRE DOORS: 15 POUNDS

3. ROOMS OR SPACES WITH AN OCCUPANT LOAD OF 50 OR MORE IN 

GROUP A OR E OCCUPANCY SHALL NOT BE PROVIDED WITH A LATCH 

OR LOCK OTHER THAN THE PANIC HARDWARE OF FIRE EXIT 

HARDWARE.

4. REFER TO MECHANICAL PLANS FOR DOORS REQUIRING UNDERCUTS 

OR LOUVERS.

5. FIELD VERIFY WINDOW AND DOOR OPENINGS PRIOR TO 

FABRICATION.

6. PREPARE ALL DOORS AND FRAMES AS REQUIRED TO RECIEVE ALL 

SPECIFIED HARDWARE, INCLUDING ELECTRIFIED SYSTEMS WHERE 

APPLICABLE.

7. DOORS AND WINDOWS BETWEEN INTERIOR/EXTERIOR AND 

CONDITIONED/UNCONDITIONED SPACES SHALL BE DESIGNED TO 

LIMIT AIR LEAKAGE INTO OR FROM THE BUILDING ENVELOPE.

8. ALL GLAZING IN HAZARDOUS LOCATIONS AS DEFINED BY IBC 

SECTION 2406.4, INCLUDING BY NOT LIMITED TO DOORS, SIDELITES, 

AND OTHER LOCATIONS INDICATED ON THE DRAWINGS, SHALL BE 

SAFETY GLAZING. SAFETY GLAZING SHALL BE PERMANENTLY MARKED 

AS SUCH AS REQUIRED BY IBC SECTION 2406.3.

9. REFER TO SPECIFICATIONS FOR HARDWARE SETS AND ADDITIONAL 

DOOR AND FRAME INFORMATION.

10. CONTRACTOR SHALL PROVIDE SHOP DRAWINGS AND PRODUCT 

DATA FOR ALL NEW DOORS, FRAMES, AND HARDWARE.

11. ALL ALUMINUM DOORS AND FRAMES SHALL BE FACTORY FINISHED.

12. ALL EXTERIOR HOLLOW METAL DOORS SHALL HAVE A MAXIMUM U-

VALUE OF 0.42 WITH POLYSTRENE CORE.

13. ALL INTERIOR HOLLOW METAL DOORS SHALL HAVE A MINIMUM 

HONEYCOMB CORE, U.N.O.

14. ALL WOOD DOORS SHALL HAVE SOLID CORES.

GLAZING DOOR / WINDOW 
FRAME NOTES

1. FIELD VERIFY WINDOW AND DOOR OPENINGS PRIOR TO 

FABRICATION.

2. ALL GLAZING AT EXTERIOR DOORS AND WINDOWS SHALL BE 

INSULATED AND COMPLY WITH PROJECT COMCHECK AND 

SPECIFICATIONS.

3. ALL GLASS IN DOORS AND ADJACENT GLAZED OPENINGS AND 

WINDOWS SHALL COMPLY WITH IBC SECTION 2406.

4. ALL FRAMES TO BE CLEAR ANODIZED UNLESS NOTED OTHERWISE. 

DOOR SCHEDULE REMARKS

ABBREVIATIONS
AL ALUMINUM

HDW HARDWARE

HM HOLLOW METAL

PT PAINT FINISH

FAC FACTORY FINISH

MFR MANUFACTURER

SS STAINLESS STEEL

STL STEEL

T TEMPERED 

GLAZING LEGEND
REFER TO SPECIFICATIONS AND COMCHECK FOR ADDITIONAL 

INFORMATION.

G-1 1/4" CLEAR GLASS

G-2 1/4" CLEAR TEMPERED GLASS

G-4 1" TEMPERED INSULATED GLASS SOLARBAN 90 TINT (ALL EXTERIOR 

GLAZING U.N.O.) 

SEE
SCHEDULE

S
E
E
 S

C
H

E
D

U
LE

D01

FLUSH DOOR
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CD SET

DOOR AND FRAME SCHEDULE

DOOR #

DOOR FRAME FRAME DETAIL

FIRE
RATING

DOOR OPTIONS

HDW SET NOTESTYPE

SIZE DOOR FACE

GLASS
TYPE TYPE MATERIAL FINISH HEAD DETAIL JAMB DETAIL SILL DETAIL P

A
N

IC
 H

A
R

D
W

A
R

E

A
D

A
 O

P
E
R

A
TO

R

D
O

O
R
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LO

S
E
R

C
A

R
D

 R
E
A

D
E
R

K
E
Y

 P
A

D

WIDTH HEIGHT MATERIAL FINISH

101A D05 (1) 3' - 0" 6' - 10" ALUM MFR G-4 SF01 ALUM MFR 1/A702 1/A702 1/A702 X

101B 15' - 0" 10' - 0" MFR MFR G-4 ALUM MFR 9/A702 10/A702 11/A702 INSULATED, MOTORIZED

102A D05 (1) 3' - 0" 6' - 10" ALUM MFR G-4 SF01 ALUM MFR 1/A702 1/A702 1/A702 X

102B D05 (1) 3' - 0" 6' - 10" ALUM MFR G-4 SF01 ALUM MFR 1/A702 1/A702 1/A702

103A D01 (1) 3' - 0" 7' - 0" WD ST F000 HM PT 12/A702 12/A702 12/A702 X

103B D01 (1) 3' - 0" 7' - 0" WD ST F000 HM PT 12/A702 12/A702 12/A702 X

103C D06 (1) 3' - 0" 7' - 0" HM PT G-4 F000 HM PT 4/A702 3/A702 2/A702 X

104 D05 (1) 3' - 0" 7' - 0" ALUM MFR G-2 F001 ALUM MFR 1/A702 1/A702 1/A702

105 D05 (1) 3' - 0" 7' - 0" ALUM MFR G-2 F001 ALUM MFR 1/A702 1/A702 1/A702

106 D05 (1) 3' - 0" 7' - 0" ALUM MFR G-2 F001 ALUM MFR 1/A702 1/A702 1/A702

107 D05 (1) 3' - 0" 7' - 0" ALUM MFR G-2 F001 ALUM MFR 1/A702 1/A702 1/A702

108 D01 (1) 3' - 0" 7' - 0" HM PT F000 HM PT 4/A702 3/A702 2/A702

109 D01 (1) 3' - 0" 7' - 0" HM PT F000 HM PT 4/A702 3/A702 2/A702

110 D01 (1) 3' - 0" 7' - 0" WD ST F000 HM PT 12/A702 12/A702 12/A702

111A D05 (1) 3' - 0" 6' - 10" ALUM MFR G-4 SF01 ALUM MFR 1/A702 1/A702 1/A702 X

111B D05 (1) 3' - 0" 6' - 10" ALUM MFR G-4 SF01 ALUM MFR 1/A702 1/A702 1/A702 X

111C D01 (1) 3' - 0" 7' - 0" WD ST F000 HM PT 12/A702 12/A702 12/A702

112 D06 (2) 3' - 0" 7' - 0" HM PT G-4 F000 HM PT 4/A702 3/A702 2/A702 X

113 D01 (1) 3' - 0" 7' - 0" HM PT F000 HM PT 12/A702 12/A702 12/A702

114 D01 (1) 3' - 0" 7' - 0" HM PT F000 HM PT 4/A702 3/A702 2/A702

115 D01 (1) 3' - 0" 7' - 0" HM PT F000 HM PT 12/A702 12/A702 12/A702

116 G02 (1) 3' - 0" 3' - 4" STL PT GF01 STL PT 19/SP110 X TUBE STEEL FRAME WITH PERFORATED
STEEL DECK PANEL

117 G02 (1) 3' - 0" 7' - 6" STL PT GF01 STL PT 19/SP110 TUBE STEEL FRAME WITH PERFORATED
STEEL DECK PANEL

1/4" = 1'-0" 
1

DOOR TYPES

1/4" = 1'-0" 
2

DOOR FRAME TYPES

REVISIONS

MARK DATE DESCRIPTION
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1/4" = 1'-0" 
1

WINDOW TYPES

1/4" = 1'-0" 
2

TYPE A - MAKER SPACE / CLASSROOM

1/4" = 1'-0" 
3

TYPE B - OPEN OFFICES

1/4" = 1'-0" 
4

TYPE C - TRAINING ROOM

1/4" = 1'-0" 
5

TYPE D - KITCHEN

1/4" = 1'-0" 
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TYPE E - PANTRY / STORAGE
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 6" 

1
/2

"
2

"

1/2"

THICKNESS

MATCH WALL 1/2"

1
/2

"
2

"

18 GA. DRIP @ EXTERIOR

HEAD FRAMES - TYP.

OCCURS ONLY WHERE

THERE IS NO OVERHANG

JAMB  AS INDICATED PER

FRAME ELEVATIONS.

18 GA. DRIP @ EXTERIOR

HEAD FRAMES - TYP.

OCCURS ONLY WHERE

THERE IS NO OVERHANGSTUD WALL FRAME - TYP

SOLID GROUTED

C
HM FRAME IN STUD WALL FRAME

B
HM FRAME IN CMU

A
HM FRAME @ MASONRY HEAD CONDITION

5 7/8"

1
/2

"
4

"

18 GA. DRIP @ EXTERIOR

HEAD FRAMES - TYP.

OCCURS ONLY WHERE

THERE IS NO OVERHANG

SOLID GROUTED

JAMB  AS INDICATED PER

FRAME ELEVATIONS.

BATT INSULATION AS

SCHEDULED

BOX HEADER PER 

STANDARD FRAMING 

DETAILS

5/8" TYPE 'X' GYPSUM 

BOARD

HOLLOW METAL FRAME 

AS SCHEDULED 

DOOR AS SCHEDULED

DOOR AS SCHEDULED

DOOR FRAME BEYOND 

AS SCHEDULED

#SEE PLAN

#

SEE

PLAN

FLOOR FINISH AS 

SCHEDULED, TRANSITION 

@ CENTER OF DOOR 

PANELS, TYP.

Z-FRAME ANCHOR

A
HEAD @ FRAMED WALL

B
JAMB @ FRAMED WALL

C
SILL @ FRAMED WALL

BATT INSULATION AS

SCHEDULED

DOUBLE STUD FRAMING 

5/8" TYPE 'X' GYPSUM 

BOARD

HOLLOW METAL FRAME 

AS SCHEDULED 

DOOR AS SCHEDULED

1
/2

" 
M

IN
.

1
/2

" 
M

IN
.

1
/2

" 
M

IN
.

1
/2

" 
M

IN
.

SEALANT, CONTINUOUS 

ALL SIDES

SEALANT CONTINUOUS 

ALL SIDES

MUD BED @ 

CONCRETE

BLOCK OUT

1
 1

/2
"

DOOR AS SCHEDULED

STONE THRESHOLD 

W/ EASED EDGES

FLOOR FINISH AS 

SCHEDULED

DOOR FRAME BEYOND 

AS SCHEDULED

1
/2

"

1
"

RESTROOM SIDECORRIDOR SIDE

BATT INSULATION AS

SCHEDULED

BOX HEADER PER 

STANDARD FRAMING 

DETAILS

5/8" TYPE 'X' GYPSUM 

BOARD

HOLLOW METAL FRAME 

AS SCHEDULED 

DOOR AS SCHEDULED

#SEE PLAN

#

SEE

PLAN

Z-FRAME ANCHOR

A
HEAD @ FRAMED WALL

BATT INSULATION AS

SCHEDULED

DOUBLE STUD FRAMING 

1/2" WATER RESISTANT 

TYPE 'X' GYPSUM BOARD

HOLLOW METAL FRAME 

AS SCHEDULED 

DOOR AS SCHEDULED

1
/2

" 
M

IN
.

1
/2

" 
M

IN
.

1
/2

" 
M

IN
.

1
/2

" 
M

IN
.

SEALANT, CONTINUOUS 

ALL SIDES

C
SILL @ FRAMED WALL

B
JAMB @ FRAMED WALL

CEMENTITIOUS BACKER 

BOARD, SEE INTERIOR 

ELEVATIONS

5/8" TYPE 'X' 

GYPSUM BOARD

CERAMIC WALL TILE PER 

SPECIFICATIONS & 

INTERIOR ELEVATIONS

SEALANT, 

CONTINIUOUS 

ALL SIDES 

HEAD

JAMB

JAMB

A

B

C

OUTSIDE

OUTSIDE

OUTSIDE

INSIDE

INSIDE

INSIDE

CONT. SEALANT 

AND BACKER ROD

ALUMINUM DOOR 

PER SPECIFICATIONS

WALL AS

PER PLANS

ALUMINUM FRAME 

PROFILE PER 

SPECIFICATIONS

CONT. SEALANT 

AND BACKER ROD

ALUMINUM FRAME 

PROFILE PER 

SPECIFICATIONS

GASKET

GLAZING PER

SPECIFICATIONS

WALL PER PLANS

BULB GASKET

GASKET

GLAZING PER

SPECIFICATIONS

ALUMINUM FRAME 

PROFILE PER 

SPECIFICATIONS

WALL PER PLANS

VERTICAL MULLION

SILL

SILL

SILL

G

H

K

J

THRESHOLD AS OCCURSALUMINUM DOOR 

AS SCHEDULED

ALUMINUM FRAME 

PROFILE PER 

SPECIFICATIONS

CONT. SEALANT 

AND BACKER ROD

GLAZING PER

SPECIFICATIONS

SETTING BLOCK

GASKETS

OUTSIDE INSIDE

OUTSIDE INSIDE

SEALANT

GLAZING PER SPECIFICATIONS

GLAZING PER

SPECIFICATIONS

ALUMINUM FRAME 

PROFILE PER 

SPECIFICATIONS

OUTSIDE

INSIDE

SETTING BLOCK

ALUMINUM FRAME 

PROFILE PER 

SPECIFICATIONS

CONT. SEALANT AND 

BACKER ROD

GLAZING PER

SPECIFICATIONS

SETTING BLOCK

GASKETS

OUTSIDE

INSIDE

WALL PER PLANS

 1/2" 

 1/2" 

 1/2" 

2
"

 1/2" 

JAMB

TRANSOM

HORIZONTAL MULLION

D

E

F

OUTSIDE

OUTSIDE

OUTSIDE

INSIDE

INSIDE

INSIDE

SETTING BLOCK

GLAZING PER

SPECIFICATIONS

GLAZING PER

SPECIFICATIONS

GASKETS

CLIP

ALUMINUM FRAME

PROFILE PER

SPECIFICATIONS

BULB GASKET

STOREFRONT DOOR

AS SPECIFIED

SETTING BLOCK

ALUMINUM FRAME

PROFILE PER

SPECIFICATIONS

GLAZING PER

SPECIFICATIONS

ALUMINUM DOOR PER

SPECIFICATIONS

GASKET

GLAZING PER

SPECIFICATIONS

ALUMINUM FRAME

PROFILE PER 

SPECFICATIONS

CONC SLAB AS OCCURS

DOOR FRAME 

BEYOND

ADA THRESHOLD SET IN 

TRIPLE BEAD OF SEALANT

DOOR AS SCHEDULED

1/2" PREMOLD EXPANSION 

JOINT W/POURED SEALANT

FLOOR FINISH AS 

SCHEDULED 

CORNER TRIM 

BEYOND 

DOOR FRAME 

BEYOND

SECTIONAL DOOR 

TRACK BEYOND 

SECTIONAL DOOR AS SCHEDULED

1/2" PREMOLD EXPANSION 

JOINT W/POURED SEALANT

CONC SLAB AS OCCURS  

SLOPE 

CORNER TRIM 

BEYOND 

METAL BUILDING 

WALL PANEL PER 

MANUFACTURER

DOOR AS SCHEDULED

TYP HM FRAME - INSULATED

CONTINUOUS SEALANT

STEEL CHANNEL BY

METAL BUILDING 

MANUFACTURER

CONTINUOUS METAL 

CORNER TRIM

VINYL FACED BATT 

INSULATION

3 5/8" METAL STUDS, 

REFER TO WALL TYPE

A702

8

DRIP EDGE TRIM

@ HEAD

HEADER REINFORCING

PER METAL BUILDING 

MANUFACTURER

METAL WALL PANEL

PER METAL BUILDING

MANUFACTURER

8" STEEL GIRTS 
TRACK AND MOTOR 

PER SECTIONAL DOOR 

MANUFACTURER 

PRE-FINISHED METAL

CLOSURE BY METAL 

BLDG MFR. TYP. AT 

JAMBS & HEAD

DRIP EDGE TRIM

PRE-FINISHED METAL 

BUILDING WALL 

PANELS

CONTINUOUS SEALANT

METAL BUILDING 

WALL PANEL PER 

MANUFACTURER

DOOR AS SCHEDULED

TYP HM FRAME - INSULATED

CONTINUOUS SEALANT

STEEL CHANNEL BY

METAL BUILDING 

MANUFACTURER

CONTINUOUS METAL 

CORNER TRIM

VINYL FACED BATT 

INSULATION

3 5/8" METAL STUDS, 

REFER TO WALL TYPE 
SECTIONAL DOOR

AS SCHEDULED

JAMB REINFORCING

PER METAL BUILDING 

MANUFACTURER

METAL WALL PANEL

PER METAL BUILDING

MANUFACTURER

EDGE TRIM

@ JAMB
TRACK AND ROLLER 

PER SECTIONAL 

DOOR 

MANUFACTURER

METAL BUILDING 

WALL PANEL PER 

MANUFACTURER

GLAZING PER

SPECIFICATIONS

ALUMINUM FRAME PROFILE 

PER SPECIFICATIONS

CONTINUOUS SEALANT

STEEL CHANNEL BY

METAL BUILDING 

MANUFACTURER

CONTINUOUS METAL 

CORNER TRIM

VINYL FACED BATT 

INSULATION

3 5/8" METAL STUDS, 

REFER TO WALL TYPE

GASKET

A702

8

METAL BUILDING 

WALL PANEL PER 

MANUFACTURER

GLAZING PER 

SPECIFICATIONS 

ALUMINUM FRAME PROFILE 

PER SPECIFICATIONS 

CONTINUOUS SEALANT

STEEL CHANNEL BY

METAL BUILDING 

MANUFACTURER

CONTINUOUS METAL 

CORNER TRIM

VINYL FACED BATT 

INSULATION

3 5/8" METAL STUDS, 

REFER TO WALL TYPE
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GENERAL MOUNTING
HEIGHT NOTES

1. IT IS THE INTENT OF THE DESIGN THAT ALL ITEMS SHOWN MOUNTED AT 

TYPICAL HEIGHTS BE ACCESSIBLE TO PERSONS WITH DISABILITIES.

2. THE PURPOSE OF THIS SHEET IS TO ILLUSTRATE TYPICAL MOUNTING 

HEIGHTS AND - WHERE APPLICABLE - TYPICAL MINIMUM OR 

MAXIMUM CLEARANCES AND/OR TYPICAL MOUNTING 

CONFIGURATIONS FOR A VARIETY OF ITEMS. CAUTION: THIS SHEET 

MAY ILLUSTRATE ITEMS OR CONFIGURATIONS WHICH DO NOT 

OCCUR AS PART OF THE WORK OF THIS PROJECT. REFER TO THE 

PLANS, ELEVATIONS, SECTIONS, DETAILS, AND SCHEDULES TO 

DETERMINE WHICH ITEMS AND CONFIGURATIONS APPLY TO THE 

WORK OF THIS PROJECT.

3. THE MOUNTING HEIGHTS, CLEARANCES, AND CONFIGURATIONS 

SHOWN ON THIS SHEET ARE TYPICAL AND SHALL APPLY TO ALL 

INSTANCES OF THE ITEM (OR GROUP OF ITEMS) SHOWN UNLESS 

SPECIFICALLY NOTED OR DIMENSIONED OTHERWISE.

4. SPECIAL OR NON-TYPICAL MOUNTING HEIGHTS OCCUR ONLY WHERE 

INDICATED BY ANNOTATED SYMBOLS; BY KEY NOTES; BY NOTES ON 

PLANS, ELEVATIONS, OR DETAILS; OR BY UNIQUE DIMENSIONS ON 

ELEVATIONS OR DETAILS.

5. FOR ADDITIONAL INFORMATION REGARDING THE PRECEDENCE OF 

DRAWINGS FOR DETERMINING THE EXACT LOCATION OF EACH 

EXPOSED PART OF THE WORK, REFER TO THE "ARCHITECTURAL 

GENERAL NOTES" AND TO THE "TYPICAL RULES FOR DETERMINING 

MOUNTING HEIGHTS AND LOCATIONS" LOCATED PER THE INDEX OF 

DRAWINGS IN THIS SET.

6. TYPICAL MOUNTING HEIGHTS FOR ADDITIONAL ITEMS NOT SHOWN 

ON THIS SHEET MAY BE ILLUSTRATED BY OTHER SHEETS. REFER TO THE 

"INDEX OF DRAWINGS" FOR ADDITIONAL INFORMATION.

7. MOUNTING CONFIGURATION DIAGRAMS ARE ELEVATIONS WHICH 

ILLUSTRATE TYPICAL RULES GOVERNING THE RELATIONSHIPS BETWEEN, 

AND PLACEMENT OF, ITEMS WHICH OCCUR IN GROUPS OF RELATED 

ITEMS OR IN CLOSE PROXIMITY TO OTHER PARTS OF THE WORK (SUCH 

AS SWITCHES AND DOOR FRAMES). UNLESS OTHER MOUNTING 

CONFIGURATIONS ARE SPECIFICALLY NOTED, DIMENSIONED, OR 

ELEVATED, THE TYPICAL RELATIONSHIPS, ARRANGEMENTS, AND THE 

TYPICAL CONFIGURATION DIAGRAMS APPLY THROUGHOUT THE 

WORK OF THIS PROJECT.

8. TYPICAL MOUNTING CONFIGURATIONS FOR ADDITIONAL GROUPING 

NOT SHOWN ON THIS MAY BE SHOWN ON OTHER SHEETS. REFER TO 

THE "INDEX OF DRAWINGS" FOR ADDITIONAL INFORMATION.

9. A TACTILE EXIT SIGN STATING "EXIT" AND COMPLYING WITH ICC 

A117.1 SHALL BE PROVIDED ADJACENT TO EACH DOOR TO AN AREA 

OF REFUGE, AN EXIT STAIRWAY, AN EXIT RAMP, AN EXTERIOR AREA 

FOR ASSISTED RESCUE, AN EXIT PASSAGEWAY AND THE EXIT 

DISCHARGE.
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FEC OR FHV 

CABINET

CHALKBOARD, TACKBOARD, OR DRY 

MARKER BOARD
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D

LE
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8

"

LAVATORIES ADJCENT TO A SIDE WALL SHALL 

BE MOUNTED 15" MIN [18" PREFERRED], OR 

GREATER AS INDICATED ON PLANS FROM 

FACE OF WALL TO CENTERLINE OF FIXTURE.

LAVATORY 
(PLAN VIEW)

2
7

" 
 M

IN
.

30"  MIN.
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.
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A
X

.
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LAVATORY AND MIRROR 
(SIDE VIEW)

DRINKING FOUNTAIN 
OR WATER COOLER

(PLAN VIEW)

DRINKING FOUNTAIN 
OR WATER COOLER

(SIDE VIEW)
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.
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"

 MIN.

11" 6" MAX.

*** 30"  MIN.
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.
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"

FINISH FACE OF WALL
FINISH FACE 

OF WALL

 MIN.

11"6" MAX.

9
"

R
E
F
LE

C
TI

N
G

 S
U

R
F
A

C
E

*** ALCOVES SHALL BE 36" WIDE MINIMUM 

WHERE THE DEPTH EXCEEDS 24 INCHES.

3
4

" 
 M

A
X

. 
TO

 R
IM

8" MIN.

B
O

TT
O

M
 O

F
 M

IR
R

O
R

4
0

" 
 M

A
X

.

FINISH FACE OF WALL

FINISH FACE OF WALL

FINISH FACE 

OF WALL

PROVIDE ADA APRON 

ACCESSORY WHERE 

DRINKING FOUNTAINS 

ARE NOT IN A NICHE

7
4

" 
M

IN
IM

U
M

 A
.F

.F
.

WHERE EXPOSED, ALL SUPPLY AND DRAIN 

PIPES UNDER LAVAOTRY AND SINKS MUST 

BE INSULATED PER ADA 606.5.
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A. SHOWER SIDE WALL ELEVATION

36" CLEAR

SEAT WALLCONTROL 

SIDE WALL

18"

FINISH FACE 

OF WALL

SHOWER - PLAN VIEW

A

FINSH FACE OF 

BACK WALL

E
Q

E
Q

SHOWER SEAT AS SPECIFIED 

GRAB BARS AS SPECIFIED 

SHOWER HEAD, HAND 

SHOWER, AND CONTROLS 

3
" 

M
A

X

1
4

"-
1

5
"

22"-23"

15"-16"

M
A

X
.

 
 

1
 1

/
2

" 2 1/2" MAX.
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3
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6
"

T.
O

. 
 S

E
A

T

1
7

"-
1

9
"

GRAB BAR AS SPECIFIED

SHOWER SEAT AS SPECIFIED
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MAX.

15"

SHOWER CONTROLS AREA 

SHOWER HEAD 

FINISH FACE OF BACK WALL 

OPEN SIDE OF SHOWER SHOWER BACK WALL

HAND SHOWER 

48" MIN CLEAR

3
6

" 
M

IN
IM

U
M

 C
LE

A
R

3
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C

LE
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CORNER OR EDGE 

GUARD

6
" 

A
B

O
V

E
 S

P
E
C

IF
IE

D
 B

A
S
E

A
S
 S

P
E
C

IF
IE

D

WALL BASE AS 

SPECIFIED

CEILING LINE

EXIT

EXIT

TACTILE EXIT 

SIGN - REFER TO 

ENLARGED 

DETAIL

EXIT

ACCESSIBLE TACTILE 

ROOM SIGNAGE

LOW LEVEL EXIT SIGN 

(WHERE OCCURS) AT

EXIT DOOR

WALL-MOUNTED 

EXIT SIGN AT

EXIT DOOR

SIGN

TEXT

MIN.

9"

6
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.F
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M
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.F
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18"

CENTERED ON 

TACTILE 

CHARACTERS
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"

NOTE: 

1. ALL ROOMS TO RECEIVE ADA COMPLIANT SIGNAGE. 

ALSO REFER TO SPECIFICATIONS.

2. ALL TACTILE SIGNS TO COMPLY WITH ADA STANDARDS.

3. TACTICAL CHARACTERS OF SIGNAGE MUST BE 

CENTERED ON A  CLEAR FLOOR AREA OF 18"x18" 

MINIMUM

4. FOR TACTILE EXIT SIGNS, SEE CODE PLAN FOR 

LOCATIONS

5. SIGNS TO BE ADHESIVE MOUNTED, U.N.O.

ACCESSIBLE TACTILE 
SIGNAGE - PLAN

4"
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WALL BASE AS SPECIFIED
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"

TACTILE EXIT 

SIGN - REFER TO 

ENLARGED 

DETAIL

WALL BASE AS SPECIFIED

TACTILE ROOM 

SIGN - REFER TO 

ENLARGED 

DETAIL

3
"

5"

3
/8

" 
 M

IN
.

6
0

" 
M

A
X

IM
U

M
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.F
.F

.

3
/8
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ENGRAVED LETTERS 

WITH FLAT WHITE PAINT 

BLUE ON CENTER

FINISH FLOOR

4
8

" 
M
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U
M
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.F

.F
.

RAISED 1/4" WIDE PERIMETER

BOARDER. COLOR SELECTED

BY ARCHITECT

EGGSHELL MATTE FINISH 

PHOTOPOLYMER ONE PIECE 

SIGN PANEL.  COLOR SELECTED 

BY ARCHITECT

1/32" RAISED HELVETICA 

MEDIUM TEXT, CENTER 

JUSTIFIED. COLOR SELECTED 

BY ARCHITECT. TRANSLATION 

PROVIDED BY OWNER. 

PRECISION PHOTOPOLYMER 

GRADE 2 BRAILLE RAISED 

1/32", CENTER JUSTIFIED

8"  SQ.

8"

3
/4

"

4
 1

/4
"

(BRAILLE)

TEXT IN YAQUI

5
4

" 
A

.F
.F

.

4
8

" 
M

IN
IM

U
M

 A
.F

.F
.

TEXT IN ENGLISH

(BRAILLE)

6"

8
"

PRECISION PHOTOPLAY 

GRADE 2 BRAILLE 

RAISED 1/32" PER ADA

A
.F

.F
.

4
8

" 
M

IN
.

(REFER TO SIGNAGE MOUNTING HEIGHTS)

TEXT IN YAQUI

EGGSHELL MATTE FINISH

ZINC SIGN PANEL

INTERNATIONAL 

SYMBOLS

1/2" HIGH HELVETICA 

MEDIUM TEXT - RAISED 

1/32". OWNER TO 

PROVIDE 

TRANSLATION  

PRECISION PHOTOPLAY 

GRADE 2 BRAILLE 

RAISED 1/32" PER ADA

UNISEX RESTROOM 
TEXT IN ENGLISH 
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2X4 ACOUSTIC CEILING TILES 

GYPSUM HARDLID CEILING. 

PROVIDE FLAT FINISH AT ALL 

CEILINGS EXCEPT RESTROOMS 

AND KITCHEN WHERE SEMI 

GLOSS IS TO BE USED. 

CEILING CLOUDS

AC-1

MFR : ARMSTRONG

COLLECTION :  SOUNDSCAPES

COLOR : SKY, CONFIRM 

WITH OWNER AND 

ARCHITECT 

AC-2

MFR : ARMSTRONG

COLLECTION :  SOUNDSCAPES

COLOR : STONE, CONFIRM 

WITH OWNER AND 

ARCHITECT

AC-3

MFR : ARMSTRONG

COLLECTION :  SOUNDSCAPES

COLOR : LAGOON, CONFIRM 

WITH OWNER AND 

ARCHITECT 

CORRUGATED METAL ROOF 

DECK, REFER TO STRUCTURAL 

DRAWINGS  

R-30 HEAVY WEIGHT/PUNCTURE 

RESISTANT FIBERGLASS BATT 

INSULATION TIGHT TO ROOF 

DECKING ABOVE WITH BLACK 

SCRIM FABRIC AND BANDED 

METAL SUPPORTS. PATCH ALL 

PENETRATIONS. PROVIDED MFR 

TYPICAL SOFFIT PANEL AT ALL 

ROOF OVERHANGS. 

GENERAL FINISH NOTES
1. CONTRACTOR TO VERIFY ALL DIMENSIONS GIVEN ON THE 

PLANS/ELEVATIONS IN THE FIELD TO DETERMINE ACCURACY AND 

CONDITIONS BEFORE INSTALLATION AND/OR FABRICATION OF ANY 

SYSTEM.

2. SEE INTERIOR ELEVATIONS AND FINISH SCHEDULE FOR ADDITIONAL 

FINISH INFORMATION, TYP. TILE PATTERNS, ETC.

3. ALL FURNITURE SHOWN FOR REFERENCE ONLY AND IS N.I.C. UNLESS 

NOTED OTHERWISE.

4. CONTRACTOR TO VERIFY ELECTRICAL AND SPECIAL SYSTEM OUTLET 

HEIGHTS AND LOCATIONS BEFORE INSTALLATION OF FINISHES AND 

CASEWORK.

5. ALL PLUMBING FIXTURE FINISH SPECIFICATIONS ARE PER PLUMBING 

DRAWINGS AND/OR TO BE SELECTED BY ARCHITECT FROM 

MANUFACTURER'S STANDARD FINISH SELECTIONS AT TIME OF 

SUBMITTAL.

6. ALL FLOORING FINISHES ARE TO BE APPLED UNDER CENTER OF DOOR.

7. PROVIDE CONCRETE SCORE LINES WITH A MINIMUM DEPTH OF 1/4" AS 

REQUIRED TO PREVENT CRACKING WITH EPOXY FILL. CONCRETE 

SCORE LINES TO BE FINISHED WITH 1/8" ZINC STRIPS.

8. PROVIDE RUBBER WALL BASE AT ALL INTERIOR PARTITIONS AND TILE 

WALL BASE AT ALL INTERIOR PARTITIONS IN RESTROOMS, U.N.O.

9. PROVIDE IMPACT RESISTANT GYPSUM UP TO 4'-0" AND SEMI-GLOSS 

PAINT FINISH ON ALL STUD WALLS IN CORRIDOR AREAS.

10. ALL 90 DEGREE WALL EDGES WITH DRYWALL FINISH TO RECIEVE 48" 

HIGH PLASTIC CORNER GUARDS PER SPECIFICATIONS.

11. PROVIDE FLOORING TRANSITION STRIP WHERE INDICATED ON FINISH 

PLAN IN ACCORDANCE WITH FINISH LEGEND AND AT ALL TRANSITIONS 

BETWEEN EXISTING AND NEW FLOORING.

12. AT ROOMS WITH EXPOSED UNDERSIDE OF ROOF OR FLOOR 

STRUCTURE, ALL STRUCTURE DUCTWORK, CONDUITS, PIPING, AND 

OTHER EQUIPMENT SHALL BE PAINTED BLACK. PAINT COLOR SHALL 

EXTEND DOWN THE WALLS TO BOTTOM OF FRAMING OR BOTTOM OF 

SUSPENDED LIGHT FIXTURES. COORDINATE WITH ARCHITECT.

13. REFER TO SHEETS A800 FOR ENLARGED RESTROOM PLANS AND 

INTEIROR ELEVATIONS.

CONC-2

EXPOSED AGGREGATE CONCRETE 

FLOOR. REFER TO STRUCTURAL 

DRAWINGS FOR COMPRESSIVE 

STRENGTH PSI

CONC-1

SEALED CONCRETE FLOOR. REFER TO 

STRUCTURAL DRAWINGS FOR 

COMPRESSIVE STRENGTH PSI. 

PROVIDE SLIP RESISTANCE AT MAKER 

SPACE / CLASSROOM AND EXTERIOR 

LOCATIONS.   

EPOXY-1

EPOXY FLOOR COATING. REFER TO SPECIFICATIONS. 

MFR : WESTCOAT

STYLE : QUARTZ SAND 

COLOR : COLOR TO BE DETERMINED BY 

OWNER AND ARCHITECT. 

FLOOR TILE 
FT-1

MFR : DALTILE 

COLLECTION : CHORD

COLOR : FORTE GREY 

SIZE : 12" X 24", 5/16" THICK 

GROUT : 

INSTALL : STACKED  

LOCATON : UNISEX RESTROOMS, REFER TO FLOOR 

FINISH PLAN 

GENERAL RR FINISH NOTES
1. ALL FIXTURE AND ACCESSORY MOUNTING HEIGHT AND PLACEMENTS 

TO BE PER SHEET A810-A812.

2. GROUT JOINTS TO ALIGN WHERE VARYING TILE TYPES MEET (FLUSH OR 

90 DEGREE). REFER TO TILE SIZE AND ELEVATION HATH FOR COURSES 

OF TILE AND ALIGNMENT BASED ON MODULAR SIZES.

3. GROUT JOINTS OF MIRROR WALLS TO ALIGN WITH THE PLACEMENT 

OF MIRROR - REFER TO ELEVATION.

4. PROVIDE SCHLUTER STRIPS WHERE NOTED AND AS PER TRANSITION 

STRIP LEGEND.

FINISH PLAN LEGEND

CPT-1

RB-1

NAME
101

FLOOR FINISH

BASE FINISH

WT-1 WALL FINISH - SEE PLANS & ELEVATIONS FOR EXTENT

ROOM NAME/NUMBER
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CD SET

CEILING FINISH LEGEND

PAINT:

FINISH: (REFER TO SPECS)

FLAT: CEILINGS

SEMI-GLOSS: GENERAL WALLS, DOOR AND WINDOW TRIMS, RESTROOM/

PLUMBING WALLS & CEILINGS, METAL COLUMNS INTERIOR & EXTERIOR

EGGSHELL: FIELD PAINT FINISH

EPOXY: ANY FLOOR PAINT

EPOXY (FILL ON CMU): RESTROOMS, ELECTRICAL ROOM, ROOF ACCESS/IDF

ROOM, FIRE RISER ROOM, JANITOR CLOSET, REFER TO DRAWINGS.

PAINT FINISH LEGEND

WALL BASE LEGEND

WALL FINISH LEGEND

TRANSITION STRIPS LEGEND
TS-1 MFR :

STYLE :
COLOR :
SIZE :
LOCATION :

SCHLUTER
TRANSITION STRIP, JOLLY
SATIN ALUMINUM
REFER TO TILE SIZE
RESTROOM WALLS, REFER TO ELEVATIONS

WT-1 MFR: DALTILE 

COLLECTION : RETRO ROUNDS

COLOR : DENIM BLUE, GLOSS 

SIZE : 1" PENNY ROUND, 3/16" THICK 

GROUT : 

LOCATION : UNISEX RESTROOMS, REFER TO 

INTERIOR ELEVATIONS  

WT-2 MFR: DALTILE 

COLLECTION : STENCIL HALF MOON

COLOR : INDIGO SC38

SIZE : 4" X 12", 7/16" THICK 

GROUT : 

INSTALL : STACKED 

LOCATION : UNISEX RESTROOMS, REFER TO 

INTERIOR ELEVATIONS  

SSL-1 TYPE : STAINLESS STEEL WALL LINER 

LOCATION : REFER TO KITCHEN DRAWINGS

FRP-1 MFR: DALTILE 

COLLECTION : STENCIL HALF MOON

COLOR : INDIGO SC38

SIZE : 4" X 12", 7/16" THICK 

LOCATION : ALL KITCHEN WALLS U.N.O. 

REFER TO KITCHEN DRAWINGS  

   

PT-1 MFR: DUNN EDWARDS 

COLOR : DEW341 SWISS COFFEE  

LOCATION : FIELD COLOR 

PT-2 MFR: DUNN EDWARDS 

COLOR : DE5802 CHINA CLAY 

LOCATION : ACCENT WALLS AS 

INDICATED ON FINISH PLAN  

PT-3 MFR: --

TYPE : POWDER COAT 

COLOR : BASIS OF DESIGN DE6370 

CHARCOAL SMUDGE 

LOCATION : GUARDRAIL POSTS AND TOP 

RAIL  

PT-4 MFR: TNEMEC

TYPE : HIGH PERFORMANCE 

COATING 

COLOR : NO. 2 PENCIL AS BASIS OF 

DESIGN, CONFIRM WITH 

ARCHITECT 

LOCATION : EXTERIOR EXPOSED 

STRUCTURAL TUBE STEEL 

CANOPY FRAMING, 

STRUCTURAL METAL DECK 

CANOPY    

PT-5 MFR: DUNN EDWARDS 

COLOR : TO MATCH PEMB METAL 

PANELS, DE6366 SILVER 

SPOON AS BASIS OF DESIGN  

LOCATION : EXPOSED EXTERIOR 

DUCTWORK, HOLLOW METAL 

DOORS AND FRAMES, 

MECHANICAL YARD FENCE 

AND POSTS  

  

PT-6 MFR: DUNN EDWARDS 

COLOR : BLACK TO MATCH 

INSULATION SCRIM 

LOCATION : EXPOSED INTERIOR 

DUCTWORK  

REVISIONS

MARK DATE DESCRIPTION

WB-1 MFR: ROPPE

STYLE: PINNACLE STANDARD WALL BASE 

COLOR : 148 STEEL GREY 

PROFILE : STANDARD TOE, COVED

SIZE : 4" 

LOCATION : GYPSUM PARTITIONS AND 

FURRING U.N.O.

FOR R
EFERENCE



UP

FINISH PLAN LEGEND

CPT-1

RB-1

NAME
101

FLOOR FINISH

BASE FINISH

WT-1 WALL FINISH - SEE PLANS & ELEVATIONS FOR EXTENT

ROOM NAME/NUMBER

GENERAL FINISH NOTES
1. CONTRACTOR TO VERIFY ALL DIMENSIONS GIVEN ON THE 

PLANS/ELEVATIONS IN THE FIELD TO DETERMINE ACCURACY AND 

CONDITIONS BEFORE INSTALLATION AND/OR FABRICATION OF ANY 

SYSTEM.

2. SEE INTERIOR ELEVATIONS AND FINISH SCHEDULE FOR ADDITIONAL 

FINISH INFORMATION, TYP. TILE PATTERNS, ETC.

3. ALL FURNITURE SHOWN FOR REFERENCE ONLY AND IS N.I.C. UNLESS 

NOTED OTHERWISE.

4. CONTRACTOR TO VERIFY ELECTRICAL AND SPECIAL SYSTEM OUTLET 

HEIGHTS AND LOCATIONS BEFORE INSTALLATION OF FINISHES AND 

CASEWORK.

5. ALL PLUMBING FIXTURE FINISH SPECIFICATIONS ARE PER PLUMBING 

DRAWINGS AND/OR TO BE SELECTED BY ARCHITECT FROM 

MANUFACTURER'S STANDARD FINISH SELECTIONS AT TIME OF 

SUBMITTAL.

6. ALL FLOORING FINISHES ARE TO BE APPLED UNDER CENTER OF DOOR.

7. PROVIDE CONCRETE SCORE LINES WITH A MINIMUM DEPTH OF 1/4" AS 

REQUIRED TO PREVENT CRACKING WITH EPOXY FILL. CONCRETE 

SCORE LINES TO BE FINISHED WITH 1/8" ZINC STRIPS.

8. PROVIDE RUBBER WALL BASE AT ALL INTERIOR PARTITIONS AND TILE 

WALL BASE AT ALL INTERIOR PARTITIONS IN RESTROOMS, U.N.O.

9. PROVIDE IMPACT RESISTANT GYPSUM UP TO 4'-0" AND SEMI-GLOSS 

PAINT FINISH ON ALL STUD WALLS IN CORRIDOR AREAS.

10. ALL 90 DEGREE WALL EDGES WITH DRYWALL FINISH TO RECIEVE 48" 

HIGH PLASTIC CORNER GUARDS PER SPECIFICATIONS.

11. PROVIDE FLOORING TRANSITION STRIP WHERE INDICATED ON FINISH 

PLAN IN ACCORDANCE WITH FINISH LEGEND AND AT ALL TRANSITIONS 

BETWEEN EXISTING AND NEW FLOORING.

12. AT ROOMS WITH EXPOSED UNDERSIDE OF ROOF OR FLOOR 

STRUCTURE, ALL STRUCTURE DUCTWORK, CONDUITS, PIPING, AND 

OTHER EQUIPMENT SHALL BE PAINTED BLACK. PAINT COLOR SHALL 

EXTEND DOWN THE WALLS TO BOTTOM OF FRAMING OR BOTTOM OF 

SUSPENDED LIGHT FIXTURES. COORDINATE WITH ARCHITECT.

13. REFER TO SHEETS A800 FOR ENLARGED RESTROOM PLANS AND 

INTEIROR ELEVATIONS.

EPOXY -1

WB-1

KITCHEN
112

CONC-1

WB-1

PANTRY
113

CONC-1

WB-1

DATA ROOM
115

CONC-1

WB-1

STORAGE
110

CONC-1

WB-1

TRAINING ROOM
111

CONC-1

WB-1

MAKER SPACE / CLASSROOM
101

CONC-1

WB-1

OPEN OFFICES
102

CONC-1

WB-1

HALL
103

CONC-1

WB-1

OFFICE
107

CONC-1

WB-1

OFFICE
106

CONC-1

WB-1

OFFICE
105

CONC-1

WB-1

OFFICE
104

CONC-1

N/A

OUTDOOR MAKER SPACE

CONC-2

N/A

OUTDOOR CIRCULATION

CONC-1

N/A

OUTDOOR 'LOBBY'

FT-1

TS-1

UNISEX RR W/ SHOWER
108

FT-1

TS-1

UNISEX RR
109

PT-2

PT-2

PT-2

PT-2

PT-2

PT-2

PT-2

PT-2
PT-2

P
T-

2

CONC-1

WB-1

JAN
114

3.06
TYP.

3.06

CONC-2

EXPOSED AGGREGATE CONCRETE 

FLOOR. REFER TO STRUCTURAL 

DRAWINGS FOR COMPRESSIVE 

STRENGTH PSI

CONC-1

SEALED CONCRETE FLOOR. REFER TO 

STRUCTURAL DRAWINGS FOR 

COMPRESSIVE STRENGTH PSI. 

PROVIDE SLIP RESISTANCE AT MAKER 

SPACE / CLASSROOM AND EXTERIOR 

LOCATIONS.   

EPOXY-1

EPOXY FLOOR COATING. REFER TO SPECIFICATIONS. 

MFR : WESTCOAT

STYLE : QUARTZ SAND 

COLOR : COLOR TO BE DETERMINED BY 

OWNER AND ARCHITECT. 

FLOOR TILE 
FT-1

MFR : DALTILE 

COLLECTION : CHORD

COLOR : FORTE GREY 

SIZE : 12" X 24", 5/16" THICK 

GROUT : 

INSTALL : STACKED  

LOCATON : UNISEX RESTROOMS, REFER TO FLOOR 

FINISH PLAN 

SHEET:

DATE:

JOB No:

THIS DRAWING IS AN INSTRUMENT 

OF SERVICE & IS THE PROPERTY

OF SPS+ARCHITECTS LLP & MAY

NOT  BE REPRODUCED OR 

REPRODUCTIONS HEREOF USED 

WITHOUT WRITTEN PERMISSION.

REVIEWED BY:

DRAWN BY:
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1/8" = 1'-0" 
1

FINISH FLOOR PLAN

PAINT:

FINISH: (REFER TO SPECS)

FLAT: CEILINGS

SEMI-GLOSS: GENERAL WALLS, DOOR AND WINDOW TRIMS, RESTROOM/

PLUMBING WALLS & CEILINGS, METAL COLUMNS INTERIOR & EXTERIOR

EGGSHELL: FIELD PAINT FINISH

EPOXY: ANY FLOOR PAINT

EPOXY (FILL ON CMU): RESTROOMS, ELECTRICAL ROOM, ROOF ACCESS/IDF

ROOM, FIRE RISER ROOM, JANITOR CLOSET, REFER TO DRAWINGS.

PAINT FINISH LEGEND

PT-1 MFR: --

COLOR : --

LOCATION : ALL GYP WALLS U.N.O. 

PT-2 MFR: --

COLOR : --

LOCATION : ACCENT WALLS  

PT-3 MFR: --

TYPE : POWDER COAT 

COLOR : BLACK 

LOCATION : GUARDRAIL POSTS AND TOP 

RAIL  

PT-4 MFR: TNEMEC

TYPE : HIGH PERFORMANCE 

COATING 

COLOR : --

LOCATION : EXTERIOR EXPOSED 

STRUCTURAL TUBE STEEL 

CANOPY FRAMING   

PT-5 MFR: TNEMEC 

TYPE : HIGH PERFORMANCE 

COATING 

COLOR : --

LOCATION : STRUCTURAL METAL DECK 

CANOPY   

PT-6 MFR: --

TYPE : HIGH PERFORMANCE 

COATING 

COLOR : TO MATCH PEMB METAL 

PANELS 

LOCATION : EXPOSED EXTERIOR 

DUCTWORK   

  

REVISIONS

MARK DATE DESCRIPTION

KEY NOTES
3.06 CONCRETE CONTROL JOINT, TYP

WALL FINISH LEGEND

WT-1 MFR: DALTILE 

COLLECTION : RETRO ROUNDS

COLOR : SMOKY GREY, GLOSS 

SIZE : 1" PENNY ROUND, 3/16" THICK 

GROUT : 

LOCATION : UNISEX RESTROOMS, REFER TO 

INTERIOR ELEVATIONS  

WT-2 MFR: DALTILE 

COLLECTION : STENCIL HALF MOON

COLOR : INDIGO SC38

SIZE : 4" X 12", 7/16" THICK 

GROUT : 

INSTALL : STACKED 

LOCATION : UNISEX RESTROOMS, REFER TO 

INTERIOR ELEVATIONS  

SSL-1 TYPE : STAINLESS STEEL WALL LINER 

LOCATION : REFER TO KITCHEN DRAWINGS

FRP-1 MFR: --

COLOR : --

LOCATION : FULL HEIGHT AT ALL KITCHEN 

AND JAN WALLS U.N.O. REFER 

TO KITCHEN DRAWINGS  

   

FOR R
EFERENCE



GENERAL:

THE CONTRACT STRUCTURAL DRAWINGS AND SPECIFICATIONS
REPRESENT THE FINISHED STRUCTURE. THEY DO NOT INDICATE
THE MEANS OR METHOD OR SEQUENCE OF CONSTRUCTION.
THE CONTRACTOR IS RESPONSIBLE FOR SAFETY PRECAUTIONS
AND PROGRAMS IN CONNECTION WITH THE WORK THAT
CONFORMS WITH THE REGULATIONS OF THE OCCUPATIONAL
SAFETY AND HEALTH ADMINISTRATION (OSHA) SAFETY AND
HEALTH STANDARDS FOR THE CONSTRUCTION INDUSTRY.
CONSTRUCTION MATERIALS SHALL BE SPREAD OUT IF PLACED
ON THE STRUCTURE SO AS NOT TO EXCEED THE DESIGN LIVE
LOAD PER SQUARE FOOT.
WHERE REFERENCE IS MADE TO VARIOUS TEST STANDARDS
FOR MATERIALS, SUCH STANDARDS SHALL BE THE LATEST
EDITION AND/OR ADDENDUM.
ESTABLISH AND VERIFY ALL OPENINGS, INSERTS, OR
EQUIPMENT FOR ARCHITECTURAL, MECHANICAL, ELECTRICAL,
AND PLUMBING WITH APPROPRIATE TRADE. IT IS THE GENERAL
CONTRACTORS RESPONSIBILITY TO COORDINATE WITH THE
SUBCONTRACTORS AND EQUIPMENT SUPPLIERS.  EQUIPMENT
BEING SUPPORTED BY OR SUSPENDED FROM THE STRUCTURE
SHALL BE COORDINATED WITH THE MANUFACTURER OF ANY
PRE-ENGINEERED FRAMING OR COMPONENTS. ALL OPENINGS
SHALL BE PROPERLY REINFORCED AS APPROVED BY THE
ENGINEER. DO NOT PENETRATE ANY STRUCTURAL ELEMENTS
(BEAMS, COLUMNS, WALLS, STEEL DECK, SLABS, ETC.)
WITHOUT PRIOR WRITTEN APPROVAL OF THE STRUCTURAL
ENGINEER THROUGH THE ARCHITECT.
CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND COORDINATE
SITE CONDITIONS WITH THE DRAWINGS PRIOR TO
CONSTRUCTION.  ANY DISCREPANCIES AND OMISSIONS SHALL
BE RESOLVED WITH THE ARCHITECT PRIOR TO CONSTRUCTION
AND PRIOR TO PROCEEDING. DO NOT USE SCALED DIMENSIONS.
WHERE ANY DISCREPANCIES OCCUR BETWEEN PLANS, DETAILS,
STRUCTURAL NOTES AND SPECIFICATIONS, THE GREATER
REQUIREMENTS SHALL GOVERN.
TYPICAL DETAILS MAY OR MAY NOT BE CUT ON THE
DRAWINGS,  AND DETAILS MAY OR MAY NOT BE CUT AT ALL
SPECIFIC LOCATIONS, BUT SHALL APPLY UNLESS NOTED OTHERWISE.
APPROVED EQUAL OPTIONS ARE FOR THE CONTRACTOR'S
CONVENIENCE AND ARE SUBJECT TO APPROVAL BY THE
ARCHITECT. IF AN OPTION IS CHOSEN, THE CONTRACTOR
SHALL BE RESPONSIBLE FOR ALL CHANGES AND COSTS
NECESSARY AND FOR COORDINATION OF ALL DETAILS AS
REQUIRED TO INCORPORATE THE OPTION INTO THE WORK.
ANY ENGINEERING DESIGN PROVIDED BY OTHERS AND
SUBMITTED FOR REVIEW SHALL BEAR THE SEAL OF A
PROFESSIONAL CIVIL OR STRUCTURAL ENGINEER REGISTERED IN
THE STATE WHICH THE PROJECT IS LOCATED.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

DESIGN LOADS:

1. ALL CONSTRUCTION SHALL CONFORM TO THE 2018 EDITION OF
THE INTERNATIONAL BUILDING CODE.
ROOF:

WIND:

SEISMIC:

SITE CLASS - "D"
SEISMIC DESIGN CATEGORY - "B"

2.

3.

4.

ROOF LIVE LOAD  = 20 PSF (REDUCIBLE)
OR 300 lb CONCENTRATED LOAD

ROOF DEAD LOAD  = 10 PSF (AT PREFABRICATED METAL BUILDING
         AND STEEL CANOPY)

ROOF COLLATERAL LOAD = 10 PSF (AT PREFABRICATED METAL BUILDING)

ULTIMATE WIND SPEED - 110 MPH (3 SEC GUST.)
ASD WIND SPEED - 85 MPH (3 SEC GUST.)
EXPOSURE - "C"
RISK CATEGORY - III

RISK CATEGORY - III
IMPORTANCE FACTOR - "1.25"
SPECTRAL RESPONSE COEFFICIENTS:
  SDS - 0.281
  SD1 - 0.132

FOUNDATIONS:

GEOTECHNICAL CONSULTANT: ATEK ENGINEERING1.
REPORT NUMBER: 2201742.

REPORT DATE: OCTOBER 10, 20223.

DESIGN SOIL BEARING PRESSURE = 2000 PSF AT 1'-6" BELOW 
LOWEST ADJACENT FINISHED GRADE AND 2500 PSF AT 2'-0" 
BELOW LOWEST ADJACENT FINISHED GRADE. FOOTINGS 
SHALL BEAR ON ENGINEERED FILL PER THE GEOTECHNICAL 
REPORT AND TYPICAL EARTHWORK DETAIL. FOR BOTTOM OR 
TOP OF FOOTING ELEVATIONS, COORDINATE WITH 
FOUNDATION DETAILS AND/OR PLANS. 

4.

5. ALL CONSTRUCTION SHALL COMPLY WITH THE 
RECOMMENDATIONS OF THE GEOTECHNICAL REPORT. THE 
STRUCTURAL ENGINEER IS NOT RESPONSIBLE FOR ANY 
GEOTECHNICAL ASPECTS OF THIS PROJECT.

6. ABANDONED FOOTINGS, NEW OR EXISTING UTILITIES, ETC., THAT 
INTERFERE WITH NEW CONSTRUCTION SHALL BE REROUTED OR 
REMOVED AS COORDINATED WITH THE ARCHITECT AND AS 
DIRECTED BY THE SOILS ENGINEER.
ALL EXTERIOR FINISHED GRADES SHALL SLOPE AWAY FROM 
THE BUILDING TO ENSURE NO PONDING OF WATER OCCURS 
AROUND BUILDINGS.

7.

CAST-IN-PLACE CONCRETE:

CONCRETE WORK SHALL CONFORM TO ALL REQUIREMENTS OF 
ACI 301, "SPECIFICATIONS FOR STRUCTURAL CONCRETE FOR 
BUILDINGS" AND ACI 318, "BUILDING CODE REQUIREMENTS FOR 
REINFORCED CONCRETE".

1.

ADDITION OF WATER TO THE BATCH FOR MATERIAL WITH 
INSUFFICIENT SLUMP WILL NOT BE PERMITTED, UNLESS THE 
SUPPLIER HAS SPECIFICALLY WITHHELD WATER FROM THE BATCH AT 
THE PLANT. IN SUCH CASE THE MIX DESIGN AND TRUCK TICKET MUST 
CLEARLY STATE THE MAXIMUM AMOUNT OF WATER THAT CAN BE 
ADDED TO THE BATCH ON SITE. IN NO CASE SHALL THE DESIGN 
WATER TO CEMENTITIOUS MATERIAL RATIO BE EXCEEDED.

2.

CONCRETE SHALL BE READY MIXED CONCRETE IN ACCORDANCE 
WITH ASTM C94 WITH A MAXIMUM WATER/CEMENT RATIO = 0.50.

3.

CEMENT SHALL CONFORM TO ASTM C150, TYPE II. AGGREGATE PER 
ASTM C33. LIGHTWEIGHT AGGREGATE PER ASTM C330. MAXIMUM 5" 
SLUMP FOR ALL CONCRETE. CONCRETE CONTAINING 
SUPERPLASTICIZING ADMIXTURE SHALL HAVE 8" MAXIMUM SLUMP AT 
PLACEMENT. MIX DESIGNS SHALL BE DESIGNED BY THE CONCRETE 
PRODUCTION FACILITY IN ACCORDANCE WITH ACI 301 AND APPROVED 
BY THE STRUCTURAL ENGINEER PRIOR TO CONSTRUCTION. PROVIDE 
AIR-ENTRAINING ADMIXTURE AT ALL EXPOSED CONCRETE AT A RATE 
ADEQUATE TO PROVIDE 5.5% AIR AT POINT OF PLACEMENT.

4.

CONCRETE COMPRESSIVE STRENGTH AND SLUMP SHALL BE 
TESTED PER ASTM C31, C39 AND C143. PROVIDE 4 CYLINDERS 
PER TEST FOR EACH DAY'S CONCRETE PLACEMENT OR AS 
DIRECTED BY THE ENGINEER. TEST ONE CYLINDER AT
7 DAYS AND TWO AT 28 DAYS. ONE CYLINDER SHALL BE 
RETAINED AS A SPARE. TESTING SHALL BE DONE BY A 
QUALIFIED TESTING LABORATORY.

CURE EXPOSED CONCRETE FOR A MINIMUM OF 7 DAYS IN 
ACCORDANCE WITH ACI 301 PROCEDURES IN ORDER TO 
PREVENT CRACKING. CURE WITH CURING AND SEALING 
COMPOUND, MOIST CURING, MOISTURE-RETAINING COVER
CURING, OR COMBINATIONS THEREOF.  IF CURING COMPOUND IS 
USED, APPLY AT A RATE SPECIFIED BY THE MANUFACTURER.

CONCRETE WHICH HAS CONTAINED WATER FOR MORE THAN 
90 MINUTES (60 MINUTES IF AIR TEMPERATURE EXCEEDS 85°) 
SHALL NOT BE USED. RETEMPERING OF CONCRETE AFTER 
INITIAL SET HAS OCCURRED IS NOT PERMITTED.

CONCRETE SHALL BE FREE OF CHLORIDE. WHEN USED, FLY 
ASH SHALL CONFORM TO ASTM C618, CLASS F. FLY ASH SHALL 
NOT REPLACE MORE THAN 10% OF CEMENT BY WEIGHT.

5.

CONCRETE SHALL NOT BE DROPPED MORE THAN FIVE FEET 
VERTICALLY WITHOUT USE OF TREMIES.

6.

CONCRETE FOOTINGS AND PADS MAY BE POURED AGAINST 
NEAT EXCAVATIONS PROVIDED THAT FOOTING DIMENSION 
ARE ADHERED TO, AND THE REQUIRED CONCRETE 
COVERAGE FOR REINFORCING IS MAINTAINED.

7.

PROVIDE SLEEVES FOR UTILITY OPENINGS IN CONCRETE BEFORE 
PLACING CONCRETE. DO NOT CUT ANY CONFLICTING REINFORCING.

8.

9. PROVIDE 3/4" CHAMFER ON ALL EXPOSED EDGES OF BEAMS, 
COLUMNS, WALLS, ETC., U.N.O.

MECHANICALLY VIBRATE ALL CONCRETE WHEN PLACED, EXCEPT 
SLABS ON GRADE, 4" INCHES OR LESS IN THICKNESS, NEED BE 
VIBRATED ONLY AT AREA OF REINFORCEMENT, EMBEDDED 
ITEMS, THICKENED AREA, AND ADJACENT TO PENETRATIONS.

10.

CAST CLOSURE POUR AROUND COLUMNS AFTER COLUMN 
DEAD LOAD IS APPLIED.

11.

12.

13.

14.

CONCRETE USES: MIN. 28 DAY COMPRESSIVE STRENGTH

SLABS ON GRADE                        4,000 PSI (DESIGNED FOR 2,500 PSI)
FOUNDATIONS                              3,000 PSI (DESIGNED FOR 2,500 PSI)
CURBS AND SIDEWALKS                                   2,500 PSI
RETAINING WALLS AND
STEM WALLS                                 4,000 PSI (DESIGNED FOR 2,500 PSI)

ALL HOT WEATHER CONCRETING SHALL MEET THE REQUIREMENTS 
OF ACI 305; AND ACI 306 FOR COLD WEATHER CONCRETING.

15.

REINFORCING STEEL:

ALL REINFORCING STEEL, INCLUDING WELDED WIRE FABRIC IN SLAB 
ON GRADE, SHALL BE ACCURATELY PLACED AND SUPPORTED BY 
GALVANIZED METAL OR PLASTIC CHAIRS, SPACERS OR HANGERS.  
PROVIDE THE FOLLOWING MINIMUM CLEAR CONCRETE COVERAGE: 
CAST AGAINST AND PERMANENTLY EXPOSED TO EARTH:

ALL REINFORCING  . . . . . . . . . . . . 3"
EXPOSED TO EARTH OR WEATHER:

#6 AND LARGER . . . . . . . . . . . . . . . 2"
#5 AND SMALLER  . . . . . . . . . . 1  1/2"
COLUMNS (TO TIES) . . . . . . . . 1 1/2"
BEAMS (TO STIRRUPS) . . . . . . 1 1/2"
ALL OTHERS PER LATEST EDITION OF ACI 318

UNLESS NOTED OTHERWISE, LAP SPLICES IN CONCRETE SHALL BE 
CLASS "B" TENSION LAP SPLICES (2'-0" MINIMUM) PER THE LATEST 
EDITION OF ACI 318.  STAGGER ALTERNATE SPLICES A MINIMUM OF 
ONE LAP LENGTH.  LAP WELDED WIRE FABRIC SO THAT THE 
OVERLAP BETWEEN OUTERMOST CROSS WIRES OF EACH SHEET 
IS NOT LESS THAN THE CROSS WIRE SPACING PLUS 2 INCHES.  ALL 
SPLICE LOCATIONS SUBJECT TO APPROVAL AND SHALL BE MADE 
ONLY WHERE INDICATED ON THE DRAWINGS.  EXTEND ALL 
HORIZONTAL REINFORCING CONTINUOUS AROUND CORNERS AND 
INTERSECTIONS OR PROVIDE BENT CORNER BARS TO MATCH AND 
LAP WITH HORIZONTAL BARS AT CORNERS AND INTERSECTIONS 
OF FOOTINGS AND WALLS.

REINFORCING BAR SPACING GIVEN ARE MAXIMUM ON CENTERS. 
DOWEL ALL VERTICAL REINFORCING TO FOUNDATION.  SKEW HOOKS 
AS REQUIRED FOR CONCRETE COVER.  SECURELY TIE ALL BARS IN 
POSITION BEFORE PLACING CONCRETE. CONCRETE COLUMN DOWEL 
EMBEDMENT SHALL BE A STANDARD COMPRESSION DOWEL 
EMBEDMENT LENGTH PER THE LATEST EDITION OF ACI 318.
SPLICED BARS SHALL BE PLACED AT THE SAME EFFECTIVE 
DEPTH UNLESS NOTED OTHERWISE. REINFORCING BARS NOTED 
"CONTINUOUS" OR WITH LENGTH NOT SHOWN SHALL BE FULLY 
CONTINUOUS AND SPLICED ONLY AS SHOWN, OR WHERE 
APPROVED BY THE ENGINEER.
REINFORCING BAR HOOKS SHALL BE STANDARD ACI 
HOOKS UNLESS NOTED OTHERWISE.

7.

6.

5.

4.

REINFORCING STEEL SHALL CONFORM TO ASTM A615, GRADE 60
(Fy = 60 KSI) DEFORMED BARS FOR ALL BARS #5 AND LARGER.  
ASTM A615, GRADE 40 (Fy = 40 KSI) DEFORMED BARS FOR ALL BARS 
#4 AND SMALLER.  REINFORCING TO BE WELDED SHALL CONFORM 
TO ASTM A706, GRADE 60 (Fy = 60 KSI) LOW ALLOY DEFORMED 
BARS.  WELDED WIRE FABRIC PER ASTM A185, WIRE PER ASTM A82. 
WELDING OF REINFORCING SHALL BE ACCORDING TO AWS D1.4.  
NO TACK WELDING OF REINFORCING BARS ALLOWED.

ALL REINFORCING STEEL SHALL BE DETAILED AND PLACED IN 
CONFORMANCE WITH THE LATEST EDITIONS OF ACI 318 AND THE 
CRSI "MANUAL OF STANDARD PRACTICE FOR REINFORCED 
CONCRETE CONSTRUCTION", AND AS MODIFIED BY THE
DRAWINGS.  ALL REINFORCING BAR BENDS SHALL BE MADE COLD.

3.

2.

1.

MASONRY:

MASONRY WORK SHALL CONFORM TO ALL REQUIREMENTS OF
ACI 530, "BUILDING CODE REQUIREMENTS FOR MASONRY
STRUCTURES", AND ACI 531, "BUILDING CODE REQUIREMENTS
FOR CONCRETE MASONRY STRUCTURES".

1.

HOLLOW CONCRETE MASONRY UNITS SHALL CONFORM TO ASTM
C90 (NORMAL OR MEDIUM WEIGHT), GRADE N, TYPE I, F'm =
1500 PSI, NET COMPRESSIVE STRENGTH OF 1900 PSI PER
ASTM C140, RUNNING BOND.

2.

MORTAR SHALL CONFORM TO ASTM C270 AND SHALL
CONFORM TO THE PROPORTION SPECIFICATION OF TABLE
2103.7(1), TYPE S WITH 28 DAY COMPRESSIVE STRENGTH OF
1800 PSI. MASONRY CEMENT, AND RETARDANT ADDITIVES
SHALL NOT BE USED.

3.

4.

HORIZONTAL JOINT REINFORCING SHALL BE LADDER TYPE IN
MASONRY WALLS WITH No. 9 GAGE WIRE CONFORMING TO
ASTM A 951. PROVIDE MINIMUM 12" LAPS AT ALL SPLICES.

5.

6. SEE DETAILS AND NOTES ON DRAWINGS FOR SIZE AND
SPACING OF REINFORCING BARS (IN NO CASE SHALL WALLS
HAVE LESS THAN #5 VERTICAL BARS AT 48 INCHES O.C.) LAP
SPLICES OF REINFORCING IN MASONRY, UNLESS NOTED
OTHERWISE, SHALL BE AS FOLLOWS:

7. PROVIDE VERTICAL DOWELS FROM FOOTINGS CONTINUOUS 
THROUGH STEM WALLS INTO MASONRY ABOVE.  DOWELS SHALL 
MATCH SIZE AND SPACING OF ALL VERTICAL REINFORCING. EXTEND 
ALL HORIZONTAL BOND BEAM REINFORCING IN
MASONRY CONTINUOUS AROUND CORNERS AND INTERSECTIONS 
OR PROVIDE BENT CORNER BARS TO MATCH AND LAP HORIZONTAL 
BOND BEAM REINFORCING AT CORNERS AND INTERSECTIONS.  ALL 
REINFORCING IN MASONRY SHALL BE ACCURATELY LOCATED PRIOR 
TO GROUTING AND THE POSITION MAINTAINED DURING GROUTING.

BAR SIZE

#4

#5

#6

#7

(1) BAR
IN CELL
- GR 40

20"

N/A

N/A

N/A

N/A

24"

(2 )BARS
IN CELL
- GR 40

(2) BARS
IN CELL -

GR 60

60"

44" 74"

104"

30"

(1) BAR
IN CELL
- GR 60

40"

N/A

ALL CELLS AND COURSES WITH REINFORCING AND ADDITIONAL 
GROUT SPACES AS REQUIRED BY THE DRAWINGS SHALL BE 
FILLED SOLID WITH GROUT. LIMIT MAXIMUM GROUT LIFT TO 5'-0" 
WITH EACH GROUT POUR STOPPING 1-1/2 INCHES
BELOW THE TOP COURSE OF LIFT.  PLACE GROUT CONTINUOUSLY.  
DO NOT INTERRUPT GROUTING FOR MORE THAN ONE HOUR.  
MECHANICALLY VIBRATE GROUT IN VERTICAL SPACES 
IMMEDIATELY AFTER POURING AND AGAIN ABOUT 5
MINUTES LATER. RODDING OF GROUT IS NOT ACCEPTABLE.

8.

UNLESS NOTED OTHERWISE ON THE DRAWINGS, PROVIDE 
VERTICAL MASONRY CONTROL JOINTS SUCH THAT NO STRAIGHT 
RUN OF WALL EXCEEDS 24'-0". DO NOT LOCATE CONTROL JOINT 
WITHIN 2 FEET OF OPENING OR BEARING POINT OF ANY
FRAMING MEMBER. COORDINATE LOCATIONS WITH ARCHITECT.

9.

GROUT SHALL BE TESTED FOR THE FIRST THREE POURS 
AND FOR EVERY ADDITIONAL 5,000 SQUARE FEET OF WALL 
THEREAFTER UNLESS DIRECTED OTHERWISE BY THE 
ENGINEER. PROVIDE 3 SAMPLES PER GROUT TEST. TEST 
ONE SAMPLE AT 7 DAYS AND TWO AT 28 DAYS. ALL TESTING 
DONE BY A QUALIFIED TESTING LABORATORY.

10.

ERECTED MASONRY SHALL BE FOG SPRAYED EVERY 8 HOURS FOR 
72 HOURS FOLLOWING INSTALLATION WHEN THE MEAN DAILY 
TEMPERATURE EXCEEDS 100° OR WHEN THE MEAN DAILY 
TEMPERATURE EXCEEDS 90° AND THE WIND VELOCITY IS GREATER 
THAN 8 MPH DURING THE FIRST 72 HOURS AFTER ERECTION.

11.

WHERE SPECIAL INSPECTION IS SPECIFIED FOR A MASONRY 
WALL, THE ASSOCIATED CONCRETE FOOTING AND STEM 
WALL SHALL ALSO REQUIRE SPECIAL INSPECTION PRIOR TO 
PLACING ANY CONCRETE AND/OR GROUT.

12.

N/A N/A

GROUT SHALL CONFORM TO IBC TABLE 2103.12, FINE OR
COARSE GROUT, WITH 28 DAY COMPRESSIVE STRENGTH OF
2000 PSI, TESTED PER ASTM C 1019. GROUT SHALL BE FREE
OF CHLORIDE WITH AN 8" MINIMUM SLUMP.

N/A

EPOXY USED IN CONCRETE SHALL BE ONE OF THE FOLLOWING:

A. SIMPSON "SET-XP" EPOXY INSTALLED PER ICC REPORT 
#ESR-2508.

B. HILTI "HIT-HY 200" ADHESIVE INSTALLED PER ICC REPORT 
#ESR-3187.

C. POWERS "PE1000+" EPOXY ADHESIVE INSTALLED PER ICC 
REPORT #ESR-2583.

CONTRACTOR MAY SUBSTITUTE EXPANSION BOLTS OR EPOXY OF 
EQUAL VALUE IN THE SPECIFIED MATERIAL WITH A CURRENT ICC 
REPORT WHEN APPROVED IN WRITING BY THE ENGINEER.

1.

3.

6. USE OF EXPANSION ANCHORS OR EPOXY TYPE ADHESIVE SHALL BE 
ONLY WHERE SPECIFICALLY DETAILED OR NOTED, OR WHEN 
DIRECTED IN WRITING BY THE ENGINEER.

5.

EXPANSION ANCHORS USED IN CONCRETE SHALL BE ONE OF THE 
FOLLOWING:

A. KWIK BOLT TZ BY HILTI INSTALLED PER ICC REPORT #ESR-1917.

B. STRONG-BOLT WEDGE ANCHOR BY SIMPSON INSTALLED PER ICC 
REPORT #ESR-3037.

C. POWER-STUD+ SD1 BY POWERS INSTALLED PER ICC REPORT 
#ESR-2818.

EPOXY USED IN MASONRY SHALL BE ONE OF THE FOLLOWING:

A. SIMPSON "SET-XP" EPOXY INSTALLED PER IAPMO 
REPORT #265.

B. HILTI "HIT-HY 100" ADHESIVE INSTALLED PER 
UES REPORT #547.

2.

4. EXPANSION ANCHORS USED IN MASONRY SHALL BE ONE OF THE 
FOLLOWING:

A. KWIK BOLT 3 BY HILTI INSTALLED PER ICC REPORT #ESR-1385

B. WEDGE-ALL ANCHOR BY SIMPSON INSTALLED PER ICC REPORT 
#ESR-1396.

C. POWER-STUD+ SD1 BY POWERS INSTALLED PER ICC REPORT 
#ESR-2966.

POST INSTALLED ANCHORING
COMPONENTS "EPOXY AND
MECHANICAL ANCHORS":
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STRUCTURAL STEEL:

STRUCTURAL STEEL CONSTRUCTION SHALL CONFORM WITH THE 
LATEST AISC SPECIFICATION FOR THE DESIGN, FABRICATION, AND 
ERECTION OF STRUCTURAL STEEL FOR BUILDINGS.

1.

STRUCTURAL PROPERTIES:2.

BOLTS, ANCHOR BOLTS, EXPANSION BOLTS, ETC., SHALL BE 
INSTALLED WITH STEEL WASHERS AND TIGHTENED NUTS.

3.

WELDING ELECTRODES SHALL CONFORM TO AWS D1.1, GRADE 
E70XX. E80 SERIES ELECTRODES SHALL BE USED FOR ASTM A706 
REINFORCING BARS. ALL WELDING SHALL BE DONE BY WELDERS 
HOLDING VALID CERTIFICATES ISSUED BY AN
ACCEPTED TESTING AGENCY AND HAVING CURRENT 
EXPERIENCE IN TYPE OF WELDS SHOWN ON THE DRAWINGS OR 
NOTES. ALL WELDING PER AMERICAN WELDING SOCIETY 
STANDARDS. ALL WELDS ON DRAWINGS ARE SHOWN AS SHOP
WELDS. CONTRACTOR MAY SHOP WELD OR FIELD WELD AT THEIR 
DISCRETION.  SHOP WELDS OR FIELD WELDS SHALL BE SHOWN 
ON SHOP DRAWINGS.  FULL PENETRATION WELDS SHALL BE 
TESTED AND CERTIFIED BY AN INDEPENDENT
TESTING LABORATORY.

4.

IF IT IS NECESSARY TO SPLICE ANY MEMBER, SPLICE 
LOCATIONS ARE SUBJECT TO REVIEW TO THE STRUCTURAL 
ENGINEER. SPLICES SHALL BE FULL PENETRATION WELDED 
AND TESTED. INDICATE ALL SPLICE LOCATIONS, AND WELDING
PROCEDURES ON SHOP DRAWINGS FOR REVIEW PRIOR TO 
FABRICATION.

5.

HEADED STUDS SHALL BE NELSON GRANULAR FLUX-FILLED 
HEADED ANCHOR STUDS OR APPROVED EQUAL MADE FROM 
COLD FINISHED LOW CARBON STEEL, AND SHALL CONFORM TO 
ASTM A108, GRADES 1015 OR 1020 WITH A MINIMUM TENSILE 
STRENGTH OF 60,000 PSI.  STUD WELDING INSPECTION AND
TESTING SHALL CONFORM TO AWS D1.1.

6.

DEFORMED BAR ANCHOR STUDS SHALL BE NELSON D2L 
GRANULAR FLUX-FILLED REBAR STUDS OR APPROVED EQUAL 
MADE FROM LOW CARBON COLD ROLLED STEEL WITH A 
MINIMUM TENSILE STRENGTH OF 70,000 PSI. STUD WELDING 
INSPECTION AND TESTING SHALL CONFORM TO AWS D1.1.

7.

DRYPACK FOR COLUMN BASE PLATES AND BEARING PLATES 
SHALL BE FIVE STAR GROUT OR AN EQUAL NONMETALLIC 
SHRINKAGE-RESISTANT GROUT WITH MINIMUM 28 DAY 
COMPRESSIVE STRENGTH OF 5000 PSI.
PROVIDE FABRICATOR'S STANDARD RUST-INHIBITING PRIMER SHOP 
PAINT FOR ALL STEEL SURFACES EXCEPT SURFACES ENCASED IN 
CONCRETE, OR TO RECEIVE SPRAY-APPLIED FIREPROOFING.

8.

9.

CHANNELS, PLATES,
AND ANGLES -

STRUCTURAL TUBE
SHAPES -

BOLTS STEEL/STEEL -

ANCHOR RODS
(ANCHOR BOLTS) -

ASTM A36 (Fy = 36 KSI)

ASTM A500, GRADE B (Fy = 46 KSI)

ASTM A325N.  ALL HIGH-STRENGTH 
BOLTS SHALL BE TIGHTENED TO THE 
SNUG-TIGHT CONDITION AS DEFINED 
BY AISC UNLESS NOTED OTHERWISE

ASTM F1554 GR 55
(EMBEDMENT PER THE TYPICAL DETAIL)

STEEL ROOF DECK:

STEEL DECK SHALL CONFORM TO ASTM A1008 GRADE C FOR
PAINTED DECK AND ASTM A653 GRADE A FOR GALVANIZED
DECK. STEEL DECK SHALL HAVE A CURRENT ICC APPROVAL.

1.

ROOF DECK PROPERTIES:
DEPTH  --------- 1 1/2"
WIDTH  --------- 36"
GAGE   --------- 20
Fy min --------- 38,000 PSI
S+ min --------- 0.139 INCHES^3 PER FOOT OF WIDTH
I MIN. --------- 0.151 INCHES^4 PER FOOT OF WIDTH
SPAN MIN. ------ 2 SPAN
MIN. DIAPH. SHEAR CAPACITY - 400 PLF
FINISH --------- PAINTED/GALVANIZED

2.

ALL WELDING SHALL BE PERFORMED BY WELDERS 
EXPERIENCED IN LIGHT GAGE STEEL DECK WORK. ALL WELDING 
DONE BY E60 (MINIMUM) SERIES LOW HYDROGEN RODS.  ALL 
EXPOSED WELDS SHALL BE DE-SLAGGED, CLEANED AND PRIMED 
WITH A ZINC-RICH PRIMER AND TOUCHED-UP WITH PAINT.

3.

THE FIRST SHEET OF STEEL DECK ADJACENT AND PARALLEL 
TO WALLS, PERIMETER MEMBERS, OR MEMBERS IDENTIFIED AS 
CHORD, COLLECTOR, OR DRAG MEMBERS (ON ONE OR BOTH 
SIDES AS APPLICABLE) SHALL BE FULL PANEL WIDTH SHEETS.

4.

PROVIDE CONTINUOUS BENT PLATES (1/4" MINIMUM 
THICKNESS) AT ALL CONDITIONS WHERE DECK DOES NOT 
SIT FLAT ONTO SUPPORT MEMBER WITH 3/16" FILLET WELD, 
2" LONG AT 6" O.C., TYPICAL MINIMUM.

5.

PREFABRICATED METAL BUILDINGS:

PREFABRICATED METAL BUILDING DESIGN AND CONSTRUCTION SHALL CONFORM 
TO THE LATEST APPLICABLE STANDARDS AND SPECIFICATIONS OF THE METAL 
BUILDING MANUFACTURERS ASSOCIATION (MBMA) UNLESS NOTED OTHERWISE. 
THE METAL BUILDING MANUFACTURER SHALL HAVE AT LEAST 3 YEARS 
EXPERIENCE IN FABRICATION OF PREFABRICATED METAL BUILDINGS. THE 
ERECTOR SHALL BE LICENSED BY THE MANUFACTURER AND HAVE AT LEAST 3 
YEARS EXPERIENCE IN THE ERECTION OF PREFABRICATED METAL BUILDINGS.

1.

METAL BUILDINGS SHALL BE DESIGNED TO SUPPORT THEIR OWN WEIGHT PLUS 
SUPERIMPOSED DEAD, LIVE, WIND, OR SEISMIC LOADING IN WHICHEVER 
COMBINATIONS PRODUCE THE MOST SEVERE CONDITIONS IN ACCORDANCE 
WITH THE LATEST RECOMMENDATIONS OF THE MBMA. SUPERIMPOSED DEAD OR 
COLLATERAL LOADS SHALL NOT BE USED TO RESIST WIND UPLIFT LOADS. DEAD 
OR LIVE LOAD DEFLECTIONS SHALL BE LIMITED TO SPAN/180. LIVE LOAD 
DEFLECTIONS OF MEMBERS SUPPORTING STUCCO OR PLASTER SHALL BE 
LIMITED TO SPAN/360. WIND AND SEISMIC LOAD DEFLECTIONS OF MEMBERS 
SUPPORTING OR BRACING MASONRY WALLS SHALL BE LIMITED TO SPAN/600.

THE CONTRACTOR SHALL SUBMIT DESIGN CALCULATIONS AND SHOP 
DRAWINGS PRIOR TO MANUFACTURE. CALCULATIONS AND SHOP DRAWINGS 
SHALL BE SEALED BY A REGISTERED ENGINEER IN THE STATE WHERE THE 
PROJECT IS LOCATED. SHOP DRAWINGS SHALL SHOW ALL INFORMATION 
INCLUDING BUT NOT LIMITED TO DIMENSIONS, MEMBER SIZES AND 
PROPERTIES, FRAMING AND FOUNDATION PLANS, SECTIONS, AND ALL 
PERTINENT DETAILS. SHOP DRAWINGS AND CALCULATIONS SHALL CLEARLY 
SHOW ALL COMBINATIONS OF LOADS TO BE RESISTED BY THE FOUNDATIONS.

ROOF AND WALL SHEETING SHALL BE MINIMUM 26 GAGE GALVANIZED METAL.

FRAMING MEMBERS SHOWN ON DRAWINGS ARE SCHEMATIC AND ARE TO 
INDICATE THE DESIGN INTENT ONLY.  SEE METAL BUILDING MANUFACTURER'S 
APPROVED DRAWINGS FOR FRAMING AND CONNECTION DETAILS.

THE FOUNDATION DRAWINGS AND DETAILS ARE FOR A SPECIFIC PREFABRICATED 
METAL BUILDING.  THE GENERAL CONTRACTOR SHALL SUBMIT SHOP DRAWINGS 
WITH THE ACTUAL LOADS AND FOUNDATION DETAILS FOR THE BUILDING SYSTEM 
SELECTED WITH THE METAL BUILDING MANUFACTURER. IF VARIATIONS OCCUR IN 
THE REACTIONS, COLUMN LAYOUT, ETC., THE CONTRACTOR SHALL PROVIDE FOR 
THE  EQUIRED REDESIGN AND SUBMIT FINAL FOUNDATION PLANS, DETAILS AND 
DESIGN CALCULATIONS SEALED BY A REGISTERED ENGINEER IN THE STATE OF 
WHERE THE PROJECT IS LOCATED PRIOR TO CONSTRUCTION.

ANCHOR BOLT DIAMETERS AND LOCATIONS SHALL BE AS DESIGNED AND 
SPECIFIED BY THE METAL BUILDING MANUFACTURER. ANCHOR BOLT 
EMBEDMENT SHALL BE DESIGNED BY THE FOUNDATION ENGINEER.

ADDITIONAL FRAMING SHALL BE SUPPLIED AS REQUIRED TO SUPPORT 
MECHANICAL EQUIPMENT AND AT WALL AND ROOF PENETRATIONS. 
CONTRACTOR SHALL COORDINATE MECHANICAL EQUIPMENT LOADS AND 
LOCATIONS WITH THE METAL BUILDING MANUFACTURER.

8.

7.

6.

5.

4.

3.

2.

SHOP DRAWINGS, SUBMITTALS
AND DEFERRED SUBMITTALS:

SUBMITTALS AND SHOP DRAWINGS SHALL BE SUBMITTED FOR THE 
FOLLOWING STRUCTURAL ITEMS IN ADDITION TO ANY SUBMITTALS 
REQUIRED BY THE SPECIFICATIONS AND DEFERRED SUBMITTALS 
(LISTED BELOW).
  1) CONCRETE MIX DESIGN
  2) CONCRETE PRODUCT DATA AND MATERIAL TEST REPORTS
  3) FOUNDATION REINFORCING (DRAWINGS AND PRODUCT DATA)
  4) GROUT AND MORTAR MIX DESIGN
  5) MASONRY PRODUCT DATA AND MATERIAL TEST REPORTS
  6) MASONRY REINFORCING (DRAWINGS AND PRODUCT DATA)
  7) STRUCTURAL STEEL (DRAWINGS AND PRODUCT DATA)
CONSTRUCTION DOCUMENTS SHALL NOT BE REPRODUCED FOR USE 
AS SHOP DRAWINGS. THE CONTRACTOR SHALL NOT VARY FROM THE 
APPROVED MIX DESIGNS WITHOUT APPROVAL FROM THE 
STRUCTURAL ENGINEER.

DEFERRED SUBMITTALS - SUBMITTALS THAT ARE SUBMITTED DURING 
CONSTRUCTION AND REQUIRED BY THE STRUCTURAL NOTES OR 
SPECIFICATIONS WHICH CONTAIN SEALED DESIGN CALCULATIONS 
AND DRAWINGS BY A REGISTERED ENGINEER OTHER THAN THE 
ENGINEER OF RECORD. DEFERRED SUBMITTALS SHALL BE REVIEWED 
BY THE ENGINEER OF RECORD AND DETERMINED TO BE IN GENERAL 
CONFORMANCE WITH THE BUILDING DESIGN. DEFERRED SUBMITTAL 
ITEMS SHALL NOT BE INSTALLED UNTIL THEIR DESIGN AND SUBMITTAL 
DOCUMENTS HAVE BEEN APPROVED BY THE BUILDING OFFICIAL. 
DEFERRED SUBMITTALS SHALL INCLUDE THE FOLLOWING:
PRE-FABRICATED METAL BUILDING.

ALLOW A MINIMUM OF FIVE WORKING DAYS FOR REVIEW OF SHOP 
DRAWINGS BY THE STRUCTURAL ENGINEER.

REVIEWING IS INTENDED ONLY AS AN AID TO THE CONTRACTOR IN 
OBTAINING CORRECT SHOP DRAWINGS. RESPONSIBILITY FOR 
CORRECTNESS AND COMPLETENESS SHALL REST WITH THE 
CONTRACTOR.

SHOP DRAWINGS WILL BE RETURNED FOR RESUBMITTAL IF MAJOR 
ERRORS ARE FOUND DURING REVIEW.

ALL ENGINEERING DESIGNS AND LAYOUTS PERFORMED BY OTHERS 
SHALL BE SEALED BY A CIVIL OR STRUCTURAL ENGINEER 
REGISTERED IN THE STATE IN WHICH THE PROJECT IS LOCATED.

THE SHOP DRAWINGS DO NOT REPLACE THE ORIGINAL CONTRACT 
DRAWINGS. ITEMS OMITTED OR SHOWN INCORRECTLY AND WHICH 
ARE NOT NOTED AS ALLOWED BY THE STRUCTURAL ENGINEER OR 
ARCHITECT ARE NOT TO BE CONSIDERED CHANGES TO THE ORIGINAL 
CONTRACT DRAWINGS. IT IS THE CONTRACTOR'S RESPONSIBILITY TO 
ENSURE THAT ITEMS OMITTED OR SHOWN INCORRECTLY ARE 
CONSTRUCTED IN ACCORDANCE WITH THE ORIGINAL CONTRACT 
DRAWINGS.

THE STRUCTURAL ENGINEER RESERVES THE RIGHT TO ALLOW OR 
NOT ALLOW ANY CHANGES TO THE ORIGINAL CONTRACT DRAWINGS 
AT ANY TIME BEFORE OR AFTER SHOP DRAWING REVIEW.

ANY CHANGES, SUBSTITUTIONS, OR DEVIATIONS FROM THE 
ORIGINAL CONTRACT DRAWINGS SHALL BE CLOUDED BY THE 
MANUFACTURER OR FABRICATOR. ANY CHANGES, SUBSTITUTIONS, 
OR DEVIATIONS WHICH ARE NOT CLOUDED OR FLAGGED BY 
SUBMITTING PARTIES, SHALL NOT BE CONSIDERED ALLOWED AFTER 
THE ENGINEER'S REVIEW, UNLESS NOTED ACCORDINGLY BY THE 
STRUCTURAL ENGINEER.

THE GENERAL CONTRACTOR SHALL REVIEW AND STAMP ALL SHOP 
DRAWINGS AND PRODUCT DATA FOR CONFORMANCE WITH THE 
CONSTRUCTION DOCUMENTS PRIOR TO SUBMITTAL. ANY SHOP 
DRAWINGS OR PRODUCT DATA NOT REVIEWED AND STAMPED BY 
THE GENERAL CONTRACTOR WILL BE RETURNED WITHOUT REVIEW. 
THE CONTRACTOR SHALL CLOUD OR FLAG ALL ITEMS NOT IN 
ACCORDANCE WITH THE CONTRACT DOCUMENTS. VERIFY ALL 
DIMENSIONS WITH ARCHITECT.

10.

9.

8.

7.

6.

5.

4.

3.

1.

2.

SPECIAL INSPECTIONS:

UPON COMPLETION OF THE ASSIGNED WORK, THE SPECIAL 
INSPECTOR SHALL COMPLETE AND SIGN A FINAL REPORT 
CERTIFYING THAT TO THE BEST OF THE INSPECTOR'S 
KNOWLEDGE, THE WORK IS IN CONFORMANCE WITH THE 
APPROVED PLANS AND SPECIFICATIONS, AND THE APPLICABLE 
WORKMANSHIP PROVISIONS OF THE CODE.

THE SPECIAL INSPECTOR SHALL FURNISH INSPECTION 
REPORTS TO THE BUILDING OFFICIAL AND TO THE ENGINEER 
OR ARCHITECT OF RECORD. ALL DISCREPANCIES SHALL BE 
BROUGHT TO THE IMMEDIATE ATTENTION OF THE
CONTRACTOR FOR CORRECTION, THEN, IF UNCORRECTED, 
TO THE ENGINEER OR ARCHITECT OF RECORD AND THE 
BUILDING OFFICIAL.

THE SPECIAL INSPECTOR SHALL OBSERVE THE WORK 
ASSIGNED FOR CONFORMANCE WITH THE APPROVED DESIGN 
DRAWINGS AND SPECIFICATIONS.

DUTIES AND RESPONSIBILITIES OF THE SPECIAL INSPECTOR:

B.

C.

4.

A.

STRUCTURAL MASONRY: PLACEMENT OF REINFORCING 
STEEL IN WALLS AND ASSOCIATED FOOTINGS (PERIODIC), 
INSPECTION OF GROUT SPACE IMMEDIATELY PRIOR TO 
CLOSING OF CLEANOUTS (PERIODIC) AND DURING
PLACEMENT OF ALL GROUT (CONTINUOUS). SPECIAL 
INSPECTION FOR PLACING OF UNITS SHALL BE PERFORMED 
ON A PERIODIC BASIS.

SPECIAL INSPECTION IS REQUIRED DURING THE FOLLOWING 
OPERATIONS PER IBC CHAPTER 17:

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING A MINIMUM 
OF 24 HOURS NOTICE TO THE SPECIAL INSPECTOR AND THE TESTING 
LABORATORY PRIOR TO BEGINNING ANY WORK FOR WHICH SPECIAL 
INSPECTION OR TESTING IS REQUIRED.

SPECIAL INSPECTIONS SHALL BE PERFORMED BY BRODERICK 
ENGINEERING, LLC OR A QUALIFIED INSPECTOR AS APPROVED BY THE 
BUILDING OFFICIAL.

1.

3.

2.

D.

WELDING: DURING ALL STRUCTURAL FIELD WELDING AND SHOP 
WELDING (INCLUDING WELDING OF REINFORCING STEEL), 
EXCEPT WELDING PERFORMED IN THE SHOP OF A BUILDING 
OFFICIAL/APPROVED FABRICATOR - PERIODIC.

BY GEOTECHNICAL ENGINEER - GRADING, EXCAVATION AND 
FILLING: DURING EARTHWORK EXCAVATIONS, GRADING AND 
FILLING AS REQUIRED TO SATISFY REQUIREMENTS OF IBC 
CHAPTER 18, INCLUDING PLACEMENT OF ENGINEERED FILL. 
NOTE: THE GEOTECHNICAL ENGINEER WHO PERFORMED THE 
GEOTECHNICAL REPORT SHALL PROVIDE THESE INSPECTIONS.

A.

C.

EPOXY INSTALLATIONS: DURING INSTALLATION OF ALL REINFORCING 
BARS OR ALL THREAD RODS TO ENSURE THAT INSTALLATION AND 
EMBEDMENT REQUIREMENTS HAVE BEEN MET - CONTINUOUS.

E.

F.

HIGH STRENGTH BOLTING: REVIEW OF ALL BOLT INSTALLATIONS 
TO ENSURE THAT THE PLIES OF THE CONNECTED ELEMENTS 
HAVE BEEN BROUGHT INTO SNUG CONTACT AND DURING BOLT 
INSTALLATIONS AND TIGHTENING OPERATIONS - PERIODIC.

B.

ANCHOR BOLTS INSTALLED IN CONCRETE: INSPECT TIED IN 
PLACE PRIOR TO PLACEMENT OF CONCRETE OR INSPECT 
DURING "WET SET" PLACEMENT IN CONCRETE - CONTINUOUS.

G. CONCRETE: PLACEMENT OF REINFORCING STEEL (PERIODIC) 
AND DURING PLACEMENT OF ALL CONCRETE (CONTINUOUS).

2

SYMBOLS

TYPICAL DETAIL - SEE S100 SERIES SHEETS DETAILS MARKED 
"TYPICAL" MAY OR  MAY NOT BE CUT ON PLANS.

PLAN NOTE

OPENING IN FLOOR OR ROOF

TOF

TOB

BOB

TOW

WF 1-6

C 4-4

PLAN ABBREVIATIONS
REFERENCED FROM F.F.E. = 100'-0"TOP OF FOOTING

TOP OF BEAM

BOTTOM OF BEAM

TOP OF WALL

WALL FOOTING DESIGNATION

COLUMN DESIGNATION

MATERIAL

SYMBOL DESCRIPTION

SYMBOL DESCRIPTION

8" MASONRY WALL U.N.O.

8" CAST-IN-PLACE CONCRETE WALL U.N.O.

F 3-0 FOOTING DESIGNATION

FOUNDATION DETAIL CUT SHOWN ON PLAN

101

REFERENCED FROM F.F.E. = 100'-0"

REFERENCED FROM F.F.E. = 100'-0"

REFERENCED FROM F.F.E. = 100'-0"

TOL TOP OF LEDGER REFERENCED FROM F.F.E. = 100'-0"

S100

401

S400

FRAMING DETAIL CUT SHOWN ON PLAN
501

S500
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6

"

1
'-
6

"

TYPICAL DETAIL
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TYPICAL EARTHWORK DETAIL

EXTERIOR FOOTINGS

INTERIOR FOOTINGS

M
IN

IM
U

M

ENGINEERED FILL PER THE
GEOTECHNICAL REPORT -
FOR EXTENTS OF FILL SEE
THE GEOTECHNICAL
REPORT

FINISHED GRADE

SEE PLANS

CONCRETE SLAB OVER
BASE COURSE

ENGINEERED FILL PER
THE GEOTECHNICAL
REPORT - FOR EXTENTS
OF FILL SEE THE
GEOTECHNICAL
REPORT

M
IN

IM
U

M

3
0
°

TYPICAL DETAIL
102

MAXIMUM SLOPE BETWEEN ADJACENT FOOTINGS

NOTE:

MAXIMUM SLOPE BETWEEN BOTTOMS OF FOOTINGS

SHALL BE 30 DEGREES. STEP FOOTINGS AS REQUIRED.

SEE TYPICAL STEPPED FOOTING DETAIL.

CONCRETE FOOTING

CONCRETE
FOOTING

4
5
°

TYPICAL DETAIL
103

TRENCH PARALLEL TO FOUNDATION

NOTE:

CONTRACTOR IS RESPONSIBLE FOR ALL

SHORING AND BRACING NECESSARY TO

PROVIDE FOR THE SAFETY OF ALL

EXCAVATIONS IN ACCORDANCE WITH ALL

APPLICABLE CODES

NOTE:

DO NOT EXCAVATE A TRENCH CLOSER

THAN A 45° ANGLE BELOW BOTTOM OF

FOOTING OR FOUNDATION.

CONCRETE
FOOTING

BOTTOM OF
TRENCH

8"

M
IN

M
IN

8"

MIN

4
"

4
"

TYPICAL DETAIL
104

PIPE PASSING BELOW WALL FOOTING

CONCRETE WALL FOOTING

PIPE TO CLEAR SLEEVE BY
1/2" ALL AROUND

SLEEVE

CONCRETE FILL
(MINIMUM f'c = 500 PSI)

NOTE:

NO PIPES SHALL PASS BELOW

COLUMN FOOTINGS.

X

X

SECTION

6"
MIN

6"
MIN

"A
"

"B
"

1
" 

C
L
R

TYPICAL DETAIL
105

SLEEVE FOR PIPE AT SLAB OR WALL FOOTING

PIPE TO CLEAR SLEEVE
BY 1/2" ALL AROUND

#3 AT 12" O.C.

SLEEVE

NOTES:

1. DIMENSION "A" TO BE 2 1/2" MINIMUM.

2. DIMENSION "B" TO BE 6" MINIMUM.

3. SLEEVE NOT REQUIRED AT SLAB CONDITION.

FIRM UNDISTURBED SOIL OR
COMPACTED BASE

3
'-
1
" 

O
R

 M
O

R
E

TYPICAL DETAIL
106

UTILITY PASSING BELOW WALL FOOTING IN TRENCH

(2) #5 X 8'-0" ADDITIONAL
FOOTING REINFORCING
CENTERED AT TRENCH -
BEND AROUND CORNERS
WHERE NECESSARY

SHORING - SEE TYPICAL
TRENCH DETAIL

STEM WALL

CONCRETE WALL FOOTING

BACKFILL AND RECOMPACT
TRENCH - SEE GENERAL
STRUCTURAL NOTES

1'-6" MAXIMUM - WHERE
TRENCH EXCEEDS 1'-6"
NOTIFY STRUCTURAL
ENGINEER IN WRITING PRIOR
TO PLACEMENT OF FOOTING

BOTTOM OF TRENCH

PIPE, CONDUIT,
DUCT, OR OTHER
UTILITY

C
L
R3
"

NOTES:

1. FOR TRENCH DEPTH OF 3'-0" OR LESS, SEE TYPICAL UTILITY THROUGH/UNDER

FOUNDATION DETAIL. NO UTILITY SHALL PASS THROUGH CONTINUOUS FOOTINGS

OR THROUGH OR UNDER COLUMN FOOTINGS.

2. CONTRACTOR SHALL VERIFY THAT BURIED UTILITIES HAVE ADEQUATE STRENGTH

TO RESIST EARTH PRESSURE.

TYPICAL DETAIL

2"D" 2"D"

"D
"

"D
"

"D
"

107
TYPICAL CONCRETE STEPPED FOOTING

LAP PER STRUCTURAL NOTES

TOP OF WALL FOOTING

"D" = 24" MAXIMUM

TYPICAL DETAIL
108

CONCRETE FOOTING AND STEM WALL
CORNER REINFORCING IN

INTERSECTIONCORNER

2
4
"

     24"

CORNER BARS EACH SIDE SAME SIZE
AND SPACING AS HORIZONTAL
REINFORCING X

TYPICAL DETAIL

E
Q

 1 1/2"

E
Q

E
Q

109
TYPICAL KEY IN CONCRETE SLAB

CONTINUOUS
CONCRETE KEY

SLAB THICKNESS
PER PLAN

CONCRETE SLAB

EQUAL

E
Q

U
A

L4"

6"

RE-ENTRANT CORNER OR
DEPRESSED SLAB CORNER IN
CONCRETE SLAB

#4 X 4'-0" LONG LOCATED 1 1/2"
CLEAR FROM TOP OF SLAB

TYPICAL DETAIL
110

AND DEPRESSED SLAB CORNERS
SLAB REINFORCING AT RE-ENTRANT CORNERS

TYPICAL DETAIL
111

MINIMUM REINFORCING BAR SPLICE LENGTHS IN CONCRETE

SIZES SHOWN ON DRAWINGS

ARE INCH-POUND REBAR.

NOTES:

1. CENTER-TO-CENTER SPACING OF REINFORCING = < 3db.

2. CENTER-TO-CENTER SPACING OF REINFORCING = > 3db.

3. TOP BARS ARE HORIZONTAL BARS WITH MORE THAN 12 INCHES OF CONCRETE CAST BELOW THE BARS.

4. UNLESS NOTED OTHERWISE, LAP SPLICE IN CONCRETE BEAMS, SLABS, WALLS, STEM WALLS, CAISSONS AND FOOTINGS SHALL BE TENSION LAP

   SPLICES AND LAP SPLICES IN CONCRETE COLUMNS SHALL BE COMPRESSION LAP SPLICES.

5. LAP SPLICES SHOWN IN SCHEDULE ARE IN INCHES.

6. db = NOMINAL BAR DIAMETER.

7. < MEANS LESS THAN, < MEANS LESS THAN OR EQUAL TO, > MEANS GREATER THAN, > MEANS GREATER THAN OR EQUAL TO.

8. CONCRETE COLUMN DOWEL EMBEDMENT SHALL BE A STANDARD COMPRESSION DOWEL EMBEDMENT LENGTH ACCORDING TO THE LATEST EDITION

  OF ACI 318.

TOP BARS OTHER BARS

BAR
SIZE

GR 40

NOTE NOTE

GR 60 GR 40

NOTE NOTE

GR 60

TENSION BARS f'c = 2,500 PSI, NORMAL WEIGHT TENSION BARS f'c > 3,000 PSI, NORMAL WEIGHT

BAR
SIZE

TOP BARS OTHER BARS

GR 40

NOTE

GR 60

NOTE

GR 40

NOTE

GR 60

NOTE

COMPRESSION BARS f'c = ALL

BAR
SIZE

OPEN
ENCLOSED
WITH TIES

INCH-POUND
REBAR SIZE

EQUIVALENT
SOFT METRIC
REBAR SIZE

CROSS
SECTIONAL
AREA (IN)*2

CONVERSION CHART FOR SOFT
METRIC REINFORCING BARS

#8

#7

#6

#5

#4

#3 8

8

15
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21

24 18

16
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11

8

8
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0.31

0.20
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EMBEDMENT

EMBEDMENT

EMBEDMENT

EMBEDMENT

TYPICAL DETAIL
112

TYPICAL ANCHOR, ANCHOR BOLT, EXPANSION BOLT AND EPOXY ROD SCHEDULE

10"

9"

7"

6"

5"

5"

5"

12"

11"

9"

8"

8"

7"

7"

S

EXPANSION BOLT

ANCHOR

ANCHOR BOLT

1 1/2"

1 1/4"

1"

7/8"

3/4"

5/8"

1/2"

LENGTH

EMBEDMENT

HORIZ BOLT

LENGTH

EMBEDMENT

VERT BOLT

DIAMETER

BOLT
FILLET

WELD

SIZE S

1/4"

5/16"

3/8"

5/16"

5/16"

3/8"

3/8"

6 3/4"

6"

9"

8"

7"

6"

EPOXY ROD
1"

7/8"

3/4"

5/8"

1/2"

CONCRETE

BOLT EMBEDMENT LENGTH

VERTICAL AND HORIZONTAL

ROD/REBAR

THREADED

DIAMETER MASONRY

EPOXY ROD SCHEDULEANCHOR, ANCHOR BOLT AND

EXPANSION BOLT SCHEDULE

2" MINIMUM
STANDARD  HOOK

FACE OF WALL

PLATE, ANGLE,
CHANNEL - ETC

2" MINIMUM
STANDARD  HOOK

FACE OF WALL  OR
TOP OF  WALL,
COLUMN - ETC

PROVIDE EPOXY RODS PER THIS SCHEDULE UNLESS
NOTED OTHERWISE ON PLANS OR DETAILS.

EPOXY RODS USED IN MASONRY SHALL BE INSTALLED
IN GROUTED CELLS. IF GROUTED CELLS ARE NOT
ENCOUNTERED, BREAK INTO CELL AND GROUT SOLID
FOR 8" ABOVE AND BELOW BOLT LOCATION.

EPOXY RODS SHALL NOT BE INSTALLED UNTIL APPROVED
BY THE STRUCTURAL ENGINEER OF RECORD. EPOXY
SHALL BE PER THE STRUCTURAL NOTES. SPECIAL
INSPECTION IS REQUIRED FOR ALL EPOXY INSTALLATION.

RODS SHALL BE INSTALLED WITH STEEL WASHERS.

PROVIDE ANCHORS, ANCHOR BOLTS AND EXPANSION
BOLTS PER THIS SCHEDULE UNLESS NOTED
OTHERWISE ON PLANS OR DETAILS.

ANCHOR BOLTS AND ANCHORS USED IN  MASONRY
SHALL BE INSTALLED IN GROUTED CELLS. IF
GROUTED CELLS ARE NOT ENCOUNTERED, BREAK
INTO CELL AND GROUT SOLID FOR 8" MINIMUM
ABOVE AND BELOW BOLT LOCATION.

ANCHOR BOLTS AND EXPANSION BOLTS SHALL
BE INSTALLED WITH STEEL WASHERS.

ONE BOLT DIA

HOLE DEPTH

FACE OF WALL
OR TOP OF
WALL,
COLUMN, ETC.

6"6"

MIN

1
'-
8

" 
M

IN

1
'-
6

" 
M

IN

6"

TYPICAL DETAIL
113

TYPICAL EXTERIOR EQUIPMENT PAD

6" CONCRETE SLAB OVER 4"
A.B.C. WITH #5 REINFORCING
AT 12" O.C. EACH WAY
LOCATED 2" CLEAR FROM
TOP OF SLAB - TYP

TOOLED EDGE

FINISHED GRADE

CONCRETE SLAB WHERE
SHOWN ON PLAN

EXTERIOR EQUIPMENT PER
MECHANICAL, ELECTRICAL, AND
ARCHITECTURAL DRAWINGS

12" WIDE CONTINUOUS
CONCRETE TOEDOWN OR 8"
WIDE CONTINUOUS
CONCRETE RETAINING WALL
PER TYPICAL DETAIL 115

(2) #5 CONTINUOUS AT
TOEDOWN CONDITION

CONCRETE WALL CONTRACTION
AND CONSTRUCTION JOINTS

114
TYPICAL DETAIL

FIRST POUR SECOND POUR

3"

3"

NOTES:

1.

2.
3.

PROVIDE CONSTRUCTION JOINTS AT 72'-0" O.C. MAXIMUM.  BETWEEN CONSTRUCTION
JOINTS, PROVIDE CONTRACTION JOINTS AT 24'-0" O.C. MAXIMUM U.N.O.

JOINTS SHALL BE LOCATED AT LEAST 8'-0" FROM END OF WALL.

FINAL LOCATIONS OF ALL JOINTS SHALL BE APPROVED BY THE OWNER.

CUT EVERY OTHER
HORIZONTAL BAR AT
CONTRACTION JOINT
(ALTERNATE EACH
FACE WHERE OCCURS)

3/4" DEEP JOINT (1 1/2"
DEEP JOINT AT WALLS
THICKER THAN 10")
WITH SEALANT EACH
FACE

CONTINUOUS KEYALL HORIZONTAL BARS SHALL
BE CONTINUOUS THRU
CONSTRUCTION JOINT

TYPICAL VERTICAL BARS

TYPICAL VERTICAL BARS

3/4" DEEP JOINT (1 1/2"
DEEP JOINT AT WALLS
THICKER THAN 10")
WITH SEALANT EACH
FACE

CONTRACTION JOINT

CONSTRUCTION JOINT

1'-0" 6" 6" 1'-0"

1'-0" 6" 6" 1'-0"

2
'-
0

" 
M

IN

8"

2
'-
0
" 

M
A

X

2
'-
1

" 
T

O
 3

'-
4

" 8
"

8
"

2'-8"

1
'-
4

"
1

'-
0

" 
M

IN

8"

3
'-
5

" 
T

O
 4

'-
4

" 8
"

3'-8"

1
'-
4

"
1

'-
0

" 
M

IN

8"

A B

B

A

C

B

A

C

C

TYPICAL DETAIL
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TYPICAL CONCRETE RAMP ON GRADE

SLOPE UP

SLOPE DOWN

2
"

2
"

CONCRETE SLAB

CONTINUOUS KEY

CONTINUOUS KEY

CONCRETE RAMP SLAB

CONCRETE SLAB

CONCRETE RAMP SLAB

SECTION

#4 CONTINUOUS TOP AND BOTTOM
AND AT 10" O.C. FULL HEIGHT

8" CONCRETE WALL

#4 CONTINUOUS
TOP AND BOTTOM
AND AT 10" O.C.
FULL HEIGHT

OPTIONAL CONSTRUCTION JOINT

SECTION

8" CONCRETE WALL

#4 VERTICAL REINFORCING AT
12" O.C. - CENTERED IN WALL

OPTIONAL CONSTRUCTION JOINT

#4 VERTICAL REINFORCING
AT 12" O.C. - CENTERED IN
WALL

HANDRAIL PER
ARCHITECTURAL
DRAWINGS

(4) #4
CONTINUOUS

FINISHED
GRADE FINISHED

GRADE

5" CONCRETE SLAB OVER 4"
A.B.C. WITH #3 REINFORCING AT
12" O.C. EACH WAY - SEE
TYPICAL DETAIL 113 AT
MECHANICAL EQUIPMENT PADS

5" CONCRETE SLAB OVER 4"
A.B.C. WITH #3 REINFORCING AT
12" O.C. EACH WAY - SEE
TYPICAL DETAIL 113 AT
MECHANICAL EQUIPMENT PADS

2'-0" BEND

CONCRETE
FOOTING

ALTERNATE BENDS

2'-0" BENDHANDRAIL PER
ARCHITECTURAL
DRAWINGS

CONCRETE
SLAB WHERE
SHOWN ON
PLANS

#4 CONTINUOUS
TOP AND BOTTOM
AND AT 10" O.C.
FULL HEIGHT

OPTIONAL CONSTRUCTION JOINT

SECTION

8" CONCRETE WALL

#4 VERTICAL REINFORCING AT
12" O.C. - CENTERED IN WALL

(6) #4
CONTINUOUS

FINISHED
GRADE

5" CONCRETE SLAB OVER 4"
A.B.C. WITH #3 REINFORCING AT
12" O.C. EACH WAY - SEE
TYPICAL DETAIL 113 AT
MECHANICAL EQUIPMENT PADS

CONCRETE
FOOTING

ALTERNATE BENDS

2'-0" BENDHANDRAIL PER
ARCHITECTURAL
DRAWINGS

10"

2
'-
0

"
S

E
E

 A
R

C
H

IT
E

C
T

U
R

A
L

D
R

A
W

IN
G

S

SEE ARCHITECTURAL
DRAWINGS 2'-0"115

B

115
A

115
C

TYPICAL CONCRETE STAIRS ON GRADE
116

TYPICAL DETAIL

#4 AT 12" O.C. EACH WAY

#4 NOSING BAR - TYP

CONCRETE
SLAB WHERE
SHOWN ON
PLAN

2
" 

C
L
R

1 1/2" CLR

3" CLR

5" CONCRETE
SLAB OVER 4"
A.B.C. WITH #3
REINFORCING AT
12" O.C. EACH
WAY U.N.O.

3'-8"

4" - TYP

1
'-
0

"

1
'-
4

"

6
"

5
'-
4
" 

M
A

X
IM

U
M

 R
E

T
A

IN
IN

G

8
'-
0
" 

M
A

X
IM

U
M

 H
E

IG
H

T

4" - TYP

117
CONCRETE SITE RETAINING WALL 8'-0" MAX HEIGHT

TYPICAL DETAIL

NOTES:
1. FOR LOCATION AND DIMENSIONS OF WALLS, SEE

ARCHITECTURAL AND/OR CIVIL DRAWINGS.
2. PROVIDE CONTRACTION JOINTS PER TYPICAL

DETAIL AT 20'-0" O.C. MAXIMUM IN SITE WALLS.

FINISHED GRADE - TYP

CONTINUOUS 12"
SQUARE GRAVEL
ROCK POCKET

1"Ø WEEP HOLES
AT 6'-0" O.C.

CONCRETE FOOTING

(6) #4 CONTINUOUS

24" CONCRETE WALL
WITH #4 VERTICAL
REINFORCING AT 8" O.C.
EACH FACE AND #4
HORIZONTAL
REINFORCING AT 8" O.C.
EACH FACE

M
A

X
M

IN

CONCRETE SLAB
WHERE SHOWN
ON PLAN - TYP

3/4" CHAMFER - TYP

TYPICAL FENCE POST (7'-6" MAXIMUM HEIGHT)
118

TYPICAL DETAIL

HSS 3 X 3 X 1/8 STEEL
FENCE POST AT 3'-8"
MAXIMUM SPACING
(7'-6" MAXIMUM HEIGHT)

CONCRETE RETAINING
WALL PER TYPICAL
DETAIL 115 - TYP

5/8 X 7 X 0'-7"
STEEL BASE PLATE
WITH (4) 5/8"Ø X 12"
LONG WELDED
HEADED STUDS AT
4" O.C. EACH WAY

1/8

X

X

36" STANDARD SHEET WIDTH

1 3/4"

1
 1

/2
"

119
1 1/2" STEEL ROOF DECK ATTACHMENT

TYPICAL DETAIL

PLAN VIEW - MINIMUM DECK ATTACHMENTS

NOTES:

PERIMETER
MEMBER

CONNECTION
TO PERIMETER
MEMBER

CONNECTION TO SUPPORTING MEMBERS
- SEE SECTION  X  ABOVE

D
E

C
K

 S
P

A
N

PUDDLE WELD
LOCATIONS

TYPE = B, BI, BA, BIA PRIME
PAINTED OR G60 GALVANIZED

MIN.

CONNECTION TO
INTERMEDIATE
SUPPORT MEMBER

INTERMEDIATE
SUPPORT MEMBER

SIDE LAP
CONNECTION

SUPPORT
MEMBER

SECTION

1. MAXIMUM DECK SPAN = 6'-0"

CENTER TO CENTER (TWO OR

MORE CONTINUOUS SPANS). USE

HEAVIER GAGE WHERE DECK

REQUIRED TO SIMPLE SPAN.

2. PROVIDE (7) 5/8"Ø PUDDLE WELDS

PER SHEET TO ALL SUPPORTS

PERPENDICULAR TO DECK FLUTES.

3. PROVIDE 5/8"Ø PUDDLE WELDS AT

12" O.C. TO ALL STRUTS PARALLEL

TO DECK FLUTES AND TO BRACED

FRAME BEAMS. PROVIDE 5/8"Ø

PUDDLE WELDS AT 12" O.C. WHERE

DECK ORIENTATION CHANGES AND

OTHER SUPPORTS PARALLEL TO

DECK FLUTES.

4. CONNECT DECK SEAMS WITH #10

SELF TAPPING SCREWS AT 12" O.C.

OR BUTTON PUNCHES AT 12" O.C.

5. DECK TYPE MUST STRICTLY MEET

CRITERIA LISTED ABOVE,

INCLUDING I.C.B.O. RESEARCH

REPORT ALLOWABLE SHEAR

LOADS. SUBMIT DECK

INFORMATION TO ENGINEER

PRIOR TO BEGINNING SHOP

DRAWINGS.

6. REINFORCE MISCELLANEOUS

DECK OPENING PER TYPICAL

DETAILS.

1'-0" 6" 6" 1'-0"

1'-0" 6" 6" 1'-0"

2
'-
0

" 
M

IN

8"

2
'-
0
" 

M
A

X

2
'-
1

" 
T

O
 3

'-
4

" 8
"

8
"

2'-8"

1
'-
4

"
1

'-
0

" 
M

IN

8"

3
'-
5

" 
T

O
 4

'-
4

" 8
"

3'-8"

1
'-
4

"
1

'-
0

" 
M

IN

8"

A B

B

A

C

B

A

C

C
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TYPICAL CONCRETE RAMP ON GRADE

SLOPE UP

SLOPE DOWN

2
"

2
"

CONCRETE SLAB

CONTINUOUS KEY

CONTINUOUS KEY

CONCRETE RAMP SLAB

CONCRETE SLAB

CONCRETE RAMP SLAB

SECTION

#4 CONTINUOUS TOP AND BOTTOM
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FOOTING

DESIGNATION "W" "T"

"W"

FOOTING REINFORCING REMARKS

FOOTING (F) SCHEDULE

3" CLR

"T
"

DIMENSIONS

FOOTING REINFORCING

FOR CONSTRUCTION ABOVE

FOOTINGS, SEE DETAILS

5'-0" SQUARE 20"
T.O.F. = 

94'-6" U.N.O.

(6) #5 EACH WAY

TOP AN BOTTOM
F 5-0

10'-0" SQUARE 20"
(12) #5 EACH WAY

TOP AN BOTTOM
F 10-0

7'-0" SQUARE 20"
(8) #5 EACH WAY

TOP AN BOTTOM
F 7-0

12'-0" SQUARE 32"
(15) #5 EACH WAY

TOP AN BOTTOM
F 12-0

T.O.F. = 

94'-6" U.N.O.

T.O.F. = 

94'-6" U.N.O.

T.O.F. = 

94'-6" U.N.O.

FOOTING

DESIGNATION "W" "T"

"W"

FOOTING REINFORCING

3'-8" X CONT.
T.O.F. = 

94'-6" U.N.O.

REMARKS

WALL FOOTING (WF) SCHEDULE

3" CLR

"T
"

DIMENSIONS

FOOTING REINFORCING

FOR CONSTRUCTION ABOVE

FOOTINGS, SEE DETAILS

WF 3-8 20" (6) #4 CONTINUOUS

COLUMN

DESIGNATION
BASE CONNECTION REMARKS

COLUMN (C) SCHEDULE

FOOTING

DESIGNATION

SEE DETAIL 406 FOR 

STIFFENER PLATES
C 8-8 HSS 8  X 8 X 5/16

BASE PLATE 1 X 16 X 1'-4" 

WITH (4) 1"Ø ANCHOR BOLTS 

AT 12" O.C. EACH WAY

(16" MINIMUM EMBEDMENT)

BEAR ON SITE 

RETAINING WALL 

FOOTING - SEE 

DETAIL 406 FOR 

STIFFENER PLATES

C 8-8A HSS 8  X 8 X 5/16

BASE PLATE 1 X 16 X 1'-4" 

WITH (4) 1"Ø ANCHOR BOLTS 

AT 12" O.C. EACH WAY

(12" MINIMUM EMBEDMENT)

GENERAL FOUNDATION NOTES

A. SEE SHEETS S100 AND S101 FOR STRUCTURAL NOTES (MATERIALS, 

REQUIREMENTS, ETC.).

B. VERIFY ALL DIMENSIONS WITH PREFABRICATED METAL BUILDING 

MANUFACTURER'S DRAWINGS PRIOR TO CONSTRUCTION.

C. PROVIDE CONSTRUCTION JOINTS IN FOOTINGS IN ACCORDANCE 

WITH TYPICAL DETAILS.

D. ANCHOR BOLTS SHALL BE PLACED IN ACCORDANCE WITH 

PREFABRICATED BUILDING MANUFACTURERS DRAWINGS.

NOTES: 

1. THIS FOUNDATION DESIGN IS BASED ON 

ESTIMATED/PRELIMINARY FRAME REACTIONS AND 

LAYOUT - FINAL SEALED FRAME REACTIONS AND 

LAYOUT (TO BE PROVIDED BY THE METAL BUILDING 

SUPPLIER) SHALL BE VERIFIED PRIOR TO CONSTRUCTION.

2. ANCHOR BOLTS SHALL BE PLACED PRIOR TO 

FOUNDATION INSPECTION.

3. FOR ALL COLUMN DIMENSIONS COORDINATE WITH 

ARCHITECTRUAL DRAWINGS AND PREFABRICATED 

METAL BUILDING MANUFACTURER'S DRAWINGS.

FOUNDATION PLAN NOTES

1 SEE TYPICAL DETAIL AND STRUCTURAL NOTES FOR EARTHWORK
REQUIREMENTS.

2 6" CONCRETE SLAB OVER VAPOR BARRIER (15-MIL MINIMUM PER
ARCHITECTURAL DRAWINGS) OVER 4" A.B.C. - REINFORCE SLAB
WITH #4 REINFORCING AT 16" O.C. EACH WAY LOCATED 2" CLEAR
FROM TOP OF SLAB.

3 PROVIDE 1/2" PREFORMED JOINT FILLER AT ALL LOCATIONS WHERE
EXTERIOR SLABS ABUT THE BUILDING SLAB U.N.O. ON
ARCHITECTURAL DRAWINGS.

4 SEE ARCHITECTURAL AND CIVIL DRAWINGS FOR LOCATIONS AND
LIMITS OF SITE WORK, SIDEWALKS, FINISH, SLOPES, CURBS, SITE
WALLS, ETC.

5 CTJ - INDICATES SLAB CONTROL JOINT. CJ - INDICATES SLAB
CONSTRUCTION JOINT. CONTRACTOR SHALL PROVIDE CONTROL
JOINTS AT 12'-0" O.C. MAXIMUM.

6 EXTEND ALL HORIZONTAL REINFORCING CONTINUOUS AROUND
CORNERS AND THROUGH FOOTINGS - HOOK AROUND ANCHOR
BOLTS AT CORNER COLUMNS.

7 SEE TYPICAL DETAIL FOR SLAB REINFORCING AT RE-ENTRANT
CORNERS AND DEPRESSED SLAB CORNERS - TYPICAL.

8 CONTRACTOR SHALL COORDINATE CONSTRUCTION OF SITE WALLS
AND SITE RETAINING WALLS, INCLUDING FOOTING, WITH
ARCHITECTURAL DRAWINGS (FOR DIMENSIONS), SITE PLAN (FOR
GRADE ELEVATIONS), AND TYPICAL DETAILS (FOR STRUCTURAL
INFORMATION).

-

GRID LINE
V1

RIGID FRAME COLUMN REACTIONS

DL + (WL OR EQ) + (LL OR SL)  (KIPS)

WIND 

FORCE

0.6DL + (WL OR EQ)  (KIPS)

H1 V1

H1

V1

H1

V1

RIGID FRAME

NOTES:

1. SEE STRUCTURAL NOTES FOR DESIGN CRITERIA.

2. NEGATIVE SIGN INDICATES REACTION DIRECTION OPPOSITE TO 

DIRECTION SHOWN ON DIAGRAM.

20G,K,Q 10 -15

20D,H 10 -20

10E 5 -10

45N 10 -40

10U 5 -5

"W"

"W
"

CONCRETE PIER (CP) SCHEDULE

PIER

DESIGNATION

PLAN

DIMENSIONS

("W"X"W")

VERTICAL

REINFORCING 

(STANDARD 

HOOK EACH 

END)

TIES
TIE

SPACING

TIES AT

TOP 5"

OF

CONCRETE

PIER

REMARKS

(16) VERTICAL

REINFORCING

3/4" CHAMFER

EACH CORNER

4" CLR -

TYPICAL

135° HOOKS -

ALTERNATE SIDES

TIES

VERTICAL 

REINFORCING

- EQUALLY SPACED

INSIDE PERIMETER TIES

36" X 36" (16) #8
(2)

#4
10" O.C.

(3) SETS

OF (2) #4

(4) 3/4"∅

ANCHOR 

BOLTS

WITH 28"

MINIMUM

EMBEDMENT

36" X 36" (16) #8
(2)

#4
10" O.C.

(3) SETS

OF (2) #4

(8) 3/4"∅

ANCHOR 

BOLTS

WITH 28"

MINIMUM

EMBEDMENT

CP1

CP2

36" X 36" (16) #8
(2)

#4
10" O.C.

(3) SETS

OF (2) #4

(8) 1"∅

ANCHOR 

BOLTS

WITH 36"

MINIMUM

EMBEDMENT

CP3

1/8" = 1'-0" 
1

FOUNDATION PLAN
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1/8" = 1'-0" 
1

CANOPY FRAMING PLAN

GENERAL FRAMING NOTES

A. SEE SHEETS S100 AND S101 FOR STRUCTURAL NOTES (MATERIALS, 

REQUIREMENTS, ETC.).

B. SEE ARCHITECTURAL DRAWINGS FOR THE FOLLOWING:

DIMENSIONS, ELEVATIONS, SLOPES, AND ROOF DRAINS.

C. THE ARCHITECT IS RESPONSIBLE FOR ALL DIMENSIONS (INCLUDING 

THOSE SHOWN ON THIS DRAWING). ANY AND ALL DIMENSIONAL 

DISCREPANCIES SHALL BE COORDINATED WITH THE ARCHITECT.

CANOPY FRAMING PLAN NOTES

1 1 1/2" X 20 GAGE STEEL "B" DECK - TYPICAL. FOR DECK REQUIREMENTS
AND ATTACHMENT, SEE STRUCTURAL NOTES AND TYPICAL DETAILS.

2 WELD BEAM TO BEAM WITH 3/16" FILLET WELD ALL AROUND - TYPICAL.

3 CANTILEVER BEAM WHERE SHOWN ON PLAN - TYPICAL.

4 CONTINUOUS ROW OF HSS 4 X 2 X 3/16 BLOCKING AT 5'-6" MAXIMUM
SPACING (AND CENTERED OVER STEEL BEAM LINE WHERE NOTED)
WITH 3/16" FILLET WELD ALL-AROUND EACH END - TYPICAL.

5 PRE-ENGINEERED METAL BUILDING FRAMING BY METAL BUILDING
MANUFACTURER - TYPICAL.

6 CONTINUOUS 4" BUILDING JOINT - TYPICAL. COORDINATE WITH
ARCHITECTURAL DRAWINGS FOR EXPANSION JOINT DETAILS.

PLAN

NORTH

TRUE

NORTH
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SAW CUT JOINT

CONSTRUCTION JOINT

CONCRETE SLAB

KEYED CONSTRUCTION JOINT

3/16" MAX

SAW CUT - SHALL BE MADE SOON ENOUGH
TO PREVENT CRACKING, BUT NOT SO
SOON AS TO CAUSE SPALLING OF THE
CONCRETE WHILE SAWING FOR JOINT
FILLER, SEE ARCHITECTURAL DRAWINGS
AND SPECIFICATIONS

NOTE:

KEYED CONSTRUCTION JOINTS

NEED ONLY OCCUR AT EXPOSED

EDGES DURING POURING.

"H" = NOMINAL SLAB THICKNESS.

"T" = DEPTH OF SLAB AT THICKENED

PORTION.

2
"

CONCRETE SLAB

OPTIONAL
PLATE DOWEL

NOTE:

AT CONTRACTORS OPTION, USE 1/4 X 4 1/2"

DIAMOND PLATE DOWEL WITH POCKET FORMER

AT 24" O.C. FULL LENGTH OF JOINT IN LIEU OF

KEYED CONSTRUCTION JOINT.

1'-0"

2
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6
" 

M
IN

IM
U

M

(2) #4 CONTINUOUS
TOP AND BOTTOM

CONCRETE SLAB

#4 DOWELS AT 16" O.C.
X 4'-0"

CONCRETE SLAB WHERE
SHOWN ON PLANS

FINISHED GRADE

METAL BUILDING ANGLE AND
WALL PANEL BY METAL
BUILDING MANUFACTURER -
WHERE SHOWN ON PLAN

#4 CONTINUOUS
AT 10" O.C. FULL
HEIGHT OF STEM
WALL - TYP
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CONCRETE SLAB

CONCRETE SLAB WHERE
SHOWN ON PLANS

FINISHED GRADE

METAL BUILDING ANGLE AND
WALL PANEL BY METAL
BUILDING MANUFACTURER -
WHERE SHOWN ON PLAN

8" CONCRETE STEM WALL
WITH #5 VERTICAL
REINFORCING AT 12" O.C.
CENTERED IN WALL AND
#4 HORIZONTAL
REINFORCING AT 10" O.C.

CONTINUOUS KEY

ALTERNATE BENDS CONCRETE FOOTING

403

4
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M
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X
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M

IN

CONCRETE SLAB

CONCRETE SLAB
WHERE SHOWN
ON PLANS

FINISHED GRADE

PRE-ENGINEERED METAL
BUILDING COLUMN

8" CONCRETE STEM WALL
BEYOND WITH HORIZONTAL
REINFORCING CONTINUOUS
THRU PIER - TYP

CONTINUOUS KEY

CONCRETE FOOTING

CONCRETE PIER

ANCHOR BOLT WITH
EMBEDMENT PER
SCHEDULE - TYP

CENTERLINE OF PIER
EQUALS CENTERLINE
OF FOOTING (OFFSET
METAL BUILDING
COLUMN AS
REQUIRED) - TYP

PIER TIES - TYP

VERTICAL REINFORCING
WITH STANDARD HOOK
EACH END - TYP

404

CONCRETE SLAB

CONCRETE SLAB
WHERE SHOWN
ON PLANS

FINISHED GRADE

PRE-ENGINEERED METAL
BUILDING COLUMN

12" CONCRETE TOEDOWN
BEYOND WITH HORIZONTAL
REINFORCING CONTINUOUS
THRU PIER - TYP

CONTINUOUS KEY

CONCRETE FOOTING

ANCHOR BOLT WITH
EMBEDMENT PER
SCHEDULE - TYP

CENTERLINE OF PIER
EQUALS CENTERLINE
OF FOOTING (OFFSET
METAL BUILDING
COLUMN AS
REQUIRED) - TYP

PIER TIES - TYP

CONCRETE PIER

VERTICAL REINFORCING
WITH STANDARD HOOK
EACH END - TYP

405

2-12

TYP

501

STEEL COLUMN
3/16

STEEL BEAM WITH
3/16" WELDED STEEL
CAP PLATE AT
EXPOSED ENDS - TYP

STEEL BEAM

3/16

STEEL DECK

CONTINUOUS 3/16"
BENT STEEL PLATE
AS REQUIRED PER
ARCHITECTURAL
DRAWINGS - TYP

4

TYP

2-12

502

STEEL COLUMN WHERE
SHOWN ON PLAN

3/16

3/16

STEEL DECK

CONTINUOUS 3/16"
BENT STEEL PLATE
AS REQUIRED PER
ARCHITECTURAL
DRAWINGS - TYP

STEEL BEAM WITH
3/16" WELDED STEEL
CAP PLATE AT
EXPOSED ENDS - TYP

STEEL BLOCKING

STEEL BEAM

STEEL BEAM WITH
3/16" WELDED STEEL
CAP PLATE AT
EXPOSED ENDS - TYP

3/16

6"

8
"

406

1/4

STEEL COLUMN

CONCRETE CLOSURE
POUR AROUND COLUMN

STEEL BASE PLATE

CONTINUOUS KEY
PER TYPICAL DETAIL

CONCRETE SLAB - TYP

CONCRETE FOOTING

1 1/2" ± DRYPACK OR
NON-SHRINK,
NON-METALLIC POURABLE
GROUT WITH f'c TO MATCH
FOUNDATION CONCRETE

3/8 X 4 X 0'-4" STEEL
STIFFENER PLATE EACH
FACE CENTERED ON
STEEL COLUMN - TYP

ANCHOR BOLT WITH
DOUBLE NUTS - TYP

3" MINIMUM
CONCRETE COVER
AROUND ALL STEEL
BELOW GRADE

4

TYP

TYP

2-12

503

STEEL COLUMN WHERE
SHOWN ON PLAN

3/16

3/16

STEEL DECK

STEEL BEAM WITH
3/16" WELDED STEEL
CAP PLATE AT
EXPOSED ENDS - TYP

CONTINUOUS 3/16" BENT
STEEL PLATE AS REQUIRED
PER ARCHITECTURAL
DRAWINGS - TYP

STEEL BEAM

3/16

CONTINUOUS STEEL
BLOCKING WITH 3/16"
WELDED STEEL CAP PLATE
AT EXPOSED ENDS - TYP

3/16
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J JUNCTION BOX

DUPLEX RECEPTACLE OUTLET, NEMA 5-20R, MOUNTED 18" AFF

DUPLEX RECEPTACLE OUTLET, NEMA 5-20R, ABOVE 42" COUNTER

GFCI
GROUND FAULT CIRCUIT INTERRUPTER RECEPTACLE 20 
AMPERE FEED THROUGH TYPE

QUADRAPLEX - TWO DUPLEX RECEPTACLE UNDER A TWO 
GANG RING, MOUNTED 18" AFF

SPECIAL PURPOSE RECEPTACLE AS NOTED ON PLANS. 
COORDINATE EXACT NEMA CONFIGURATION WITH 
OWNER/EQUIPMENT PROVIDER.

EXTERNALLY OPERATED NON-FUSED DISCONNECT SWITCH. 
SIZE AND PHASE AS INDICATED. 3R INDICATES NEMA 3R TYPE 
ENCLOSURE, NO NUMBER INDICATES NEMA 1 TYPE 
ENCLOSURE.

EXTERNALLY OPERATED FUSED DISCONNECT SWITCH. SIZE, 
POLES, FUSE SIZE & QUANTITY AS INDICATED. 3R INDICATES 
NEMA 3R TYPE ENCLOSURE, NO NUMBER INDICATES NEMA 1 
TYPE ENCLOSURE.

COMBINATION MOTOR STARTER FUSED DISCONNECT. SIZE, 
FUSE SIZE, PHASE AND QUANTITY AS INDICATED ON PLANS.

POWER DEVICES

M TOGGLE SWITCH TYPE MANUAL MOTOR STARTER

M = MOTOR OR G = GENERATOR

30A/3P

3R

30A/3P
(3) 30A FU

3R

FLOOR BOX WITH DEVICES AS INDICATED ON PLANS. PROVIDE 
COMMUNICATIONS BARRIER KIT WHERE REQUIRED. PROVIDE 
INTERNAL DUPLEX BRACKET(S) FOR DUPLEX RECEPTACLE(S). 
COORDINATE COVER FINISH WITH ARCHITECT PRIOR TO 
ROUGH-IN.

PROVIDE (1) 1" EC WITH PULLSTRING FROM FLOOR BOX 
LOCATION ROUTED UNDER FLOOR TO NEAREAST WALL. 1" EC 
SHALL THEN BE ROUTED UP THROUGH WALL TO ABOVE 
NEAREAST ACCESSIBLE CEILING SPACE. 

LIGHT FIXTURES

STRIP LIGHT LUMINAIRE, SURFACE OR PENDANT

WALL MOUNTED LUMINAIRE

RECESSED OR SURFACE MOUNTED LUMINAIRE

SUSPENDED ROUND LUMINAIRE

LIGHT FIXTURES W/ BATTERY BACK UP

UNIVERSALLY MOUNTED EXIT SIGN WITH ARROWS AND 
SHADING AS INDICATED

STRIP LIGHT LUMINAIRE, SURFACE OR PENDANT

WALL MOUNTED LUMINAIRE
EM

EM

SUSPENDED ROUND LUMINAIRE
EM

RECESSED OR SURFACE MOUNTED LUMINAIREEM

SINGLE POLE SWITCH, 20 AMPERE OR LOW VOLTAGE TYPE. 
MAX. HEIGHT = 42" TO CENTER LINE UON.

THREE WAY SWITCH, 20 AMPERE

DIMMER SWITCH AS INDICATED ON DRAWINGS

WALL MOUNTED OCCUPANCY SENSOR SWITCH

LIGHTING CONTROL

3

D

OS

LIGHT FIXTURE DESIGNATION
FIXTURE TYPE DESIGNATION

A3a

SWITCH REFERENCE

CIRCUIT NUMBER

CONSTRUCTION PHASE LEGEND
EXISTING TO BE REMOVED/REPLACED

EXISTING TO REMAIN

NEW

HOMERUN TO PANEL. 'LP' INDICATES PANEL DESIGNATION. 
1,3,5 INDICATES CIRCUIT BREAKER NUMBER'LP'-1,3,5

NEW CONDUIT

UNDERGROUND CONDUIT

FLEXIBLE CONDUIT

HOT

NEUT.

NUMBER OF SLASHES INDICATE NUMBER OF WIRES 
(WHEN MORE THAN TWO). PROVIDE GROUND WIRE IN ALL 
CONDUITS (SIZE GROUND PER NEC 250.122, U.O.N.); 
GROUNDS ARE NOT SHOWN BY SLASHES. SLASHES 
WHERE SHOWN ARE FOR CONVENIENCE OF THE 
CONTRACTOR ONLY; PROVIDE NUMBER OF CONDUCTORS 
AS REQUIRED BY CIRCUIT FUNCTION.

WIRING SYMBOLS

NOTE: ALL BRANCH CIRCUITS TO HAVE DEDICATED NEUTRALS. 
SHARED NEUTRALS ARE NOT ALLOWED (NEC ARTICLE 200.4).

TELEPHONE/DATA SYSTEM OUTLET. FLUSH 4S BOX WITH 2 
GANG RING & BLANK COVER AND 1" C. STUBBED OUT ABOVE 
ACCESSIBLE CEILING WITH PLASTIC BUSHING, OR AS NOTED.

SPECIAL SYSTEMS DEVICES

TV OUTLET. FLUSH 4S BOX WITH 2 GANG RING & BLANK COVER 
AND 1" C. STUBBED OUT ABOVE ACCESSIBLE CEILING WITH 
PLASTIC BUSHING, OR AS NOTED.

SMOKE DETECTOR

HEAT DETECTOR

HORN/STROBE

FIRE ALARM SYMBOLS

MANUAL PULL STATION

STROBE LIGHT

TAMPER SWITCH

FLOW SWITCH

BELL HORN

SD

H

F

L

FS

TS

B

MM

CONTROL MODULE

MONITOR MODULE

CM

DUCT DETECTORDD

F

ABBREVIATIONS

AMPERES
AMERICANS WITH DISABILITES ACT (1990)
ABOVE FINISHED FLOOR
ABOVE FINISHED GRADE
AMPERES INTERRUPTING CAPACITY
AMPACITY
ALTERNATING CURRENT
AMERICAN WIRE GAUGE

A
ADA
AFF
AFG
AIC
AMP
AC
AWG

NUMBER OF CONDUCTORS
CONDUIT

#/C
C

ELECTRIC WATER COOLER
ELECTRICAL METALLIC TUBING
EXISTING

FUSE
FLEXIBLE METAL CONDUIT

GROUND FAULT INTERRUPTER
GROUND FAULT CIRCUIT INTERRUPTER
GROUND

HORSEPOWER

KILOWATTS
KILOVOLT AMPERES

MAIN CIRCUIT BREAKER
MOTOR CIRCUIT PROTECTOR
MAIN LUGS ONLY
MOTOR
MOTOR CONTROL CENTER
MANUFACTURER

NATIONAL ELECTRICAL CODE
NATIONAL MANUFACTURERS ASSOCIATION
NEUTRAL
NEW

PHASE
PAIR
POLYVINYL CHLORIDE

LIQUID TIGHT FLEXIBLE METAL CONDUIT

REMARK
RIGID GALVANIZED STEEL

STRANDED BARE COPPER
SHIELDED
SOLID NEUTRAL
SPARE
SHUNT TRIP
TYPICAL

UNDERWRITERS LABORATORIES
UNINTERRUPTABLE POWER SOURCE
UNLESS OTHERWISE NOTED

VOLTS

WATTS
WEATHERPROOF

EWC
EMC
(E)

FU
FMC

GFI
GFCI
G,GND

HP

kW
kVA

LFMC

MCB
MCP
MLO
M
MCC
MFG

NEC
NEMA
N, NEU
(N)

PH
PR
PVC

REM
RGS

SDBC
SHLD,SH
SN
SP
ST
TYP

UL
UPS
UON

V

W
WP

TRANSFORMERXFMR

DEMOLITION NOTES

1. ALL ITEMS SCHEDULED FOR RELOCATIONS SHALL BE CAREFULLY 
REMOVED IN REVERSE OF ORIGINAL ASSEMBLY OR PLACEMENT AND BE 
PROTECTED UNTIL RELOCATION. THE CONTRACTOR SHALL CLEAN, 
REPAIR AND PROVIDE NEW MATERIALS AND APPURTENANCES AS 
REQUIRED TO COMPLETE INSTALLATION AND RESTORE TO GOOD 
WORKING ORDER. ALL RELOCATIONS SHALL BE PERFORMED BY SKILLED 
WORKMEN IN ACCORDANCE WITH STANDARD PRACTICE OF THE TRADES 
INVOLVED.

2. ITEMS SCHEDULED FOR RELOCATION REQUIRED EXTENSION OF 
CIRCUITRY, SHALL HAVE THEIR WIRE AND CONDUIT EXTENDED TO THE 
NEW LOCATION.

3. EXTENDED WIRE AND CONDUIT SHALL BE ROUTED IN SUCH A MANNER SO 
AS NOT TO INTERFERE WITH THE USE OR ESTHETICS OF ANY AREA IN 
WHICH IT IS ROUTED. THE CONTRACTOR SHALL BE RESPONSIBLE FOR 
RELOCATING OR MODIFYING AND RECONNECTING ANY PANELBOARDS OR 
OTHER ELECTRICAL EQUIPMENT ASSOCIATED WITH ITEMS BEING 
RELOCATED.

4. CIRCUITS WITH ONLY A PORTION OF THE LOAD REMOVED SHALL HAVE 
THE REMOVED LOADS ASSOCIATED CIRCUITRY REMOVED ONLY TO A 
POINT OR IN SUCH A MANNER THE REMAINING LOAD IS ACTIVE AND IN 
FIRST CLASS WORKING ORDER.

5. ASSOCIATED CIRCUITRY IS DEFINED AS WALL WIRE, CONDUIT, J-BOXES, 
WIRING DEVICES, DEVICE BOXES, FUSES, DISCONNECT SWITCHES, ETC. 
ASSOCIATED WITH THE ITEM SCHEDULED FOR REMOVAL.

6. ITEMS SCHEDULED FOR REMOVAL WITH CONDUIT IN INACCESSIBLE AREAS 
SHALL ONLY HAVE THIS CONDUIT EMPTIED AND SEALED OR CAPPED IN A 
SAFE MANNER ACCEPTABLE TO THE OWNER.

7. WHERE ITEMS SCHEDULED FOR REUSE OR RELOCATION ARE FOUND TO 
BE IN DAMAGED CONDITION, THE CONTRACTOR SHALL CALL THE 
ATTENTION OF THE OWNER TO SUCH ITEMS AND RECEIVE FURTHER 
INSTRUCTIONS PRIOR TO REMOVAL. ITEMS DAMAGED DURING 
RELOCATION SHALL BE REPAIRED OR REPLACED BY THE CONTRACTOR AT 
NO ADDITIONAL COST TO THE OWNER.

8. ALL CUTTING AND PATCHING REQUIRED FOR INSTALLATION OF 
RACEWAYS OR EQUIPMENT SHALL BE PERFORMED BY A TRADESMAN 
EXPERIENCED IN THE WORK REQUIRED. ALL FINISHES SHALL MATCH 
EXISTING ADJACENT SURFACES.

9. ITEMS SALVAGED SHALL BE MOVED AND STORED IN A LOCATION AS 
DIRECTED BY THE OWNER. REFUSE MATERIALS AND ITEMS NOT TO BE 
SALVED SHALL BE REMOVED FROM THE SITE FOR DISPOSAL.

10. PROMPTLY REPAIR DAMAGE CAUSED TO ADJACENT FACILITIES BY 
DEMOLITION OPERATIONS AT NO COST TO THE OWNER.
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CD SET

LIGHT FIXTURE SCHEDULE

TYPE MANUFACTURER Model DESCRIPTION VOLTS LAMP MOUNTING FINISH

MAX

VA REMARKS

. LITHONIA LIGHTING LE-S-R-EL N-SD LED EXIT SIGN 120 V LED WALL/CEILING AS
REQUIRED

BRUSHED
ALUMINUM

2

A1 DELRAY LIGHTING IL793-W-W35-L-I-D SUSPENDED LED ROUND FIXTURE 120 V LED SUSPENDED @ 9'-0"
A.F.F.

PER
ARCHITECT

32 PROVIDE BATTERY BACK-UP WHERE SHOWN ON PLANS

A2 TGS LIGHTING SOLA-24-60-35K-U-D1-CM10-D 24" ROUND SUSPENDED LED FIXTURE 120 V LED SUSPENDED @ 9'-0"
A.F.F.

PER
ARCHITECT

60 PROVIDE BATTERY BACK-UP WHERE SHOWN ON PLANS

A3 TGS LIGHTING SOLA-36-80-35K-U-D1-CM10-D 36" ROUND SUSPENDED LED FIXTURE 120 V LED SUSPENDED @ 9'-0"
A.F.F.

PER
ARCHITECT

80 PROVIDE BATTERY BACK-UP WHERE SHOWN ON PLANS

L1 LITHONIA LIGHTING CLX-L48-5000-SEF-L/LENS-MVOLT-GZ1-35K-80CRI 4' LED INDUSTRIAL STRIP FIXTURE 120 V LED SURFACE/SUSPENDED
@ 9'-0" A.F.F.

WHITE 32 PROVIDE WITH WIREGUARD.

L2 LITHONIA LIGHTING EPANL-1X4-6000LM-80CRI-35K-ZT-MVOLT-DGA14 1X4 LED PANEL FIXTURE 120 V LED FLANGE STANDARD 51 PROVIDE FLANGE KIT

L3 LITHONIA LIGHTING 2BTL4-48L-ADP-EZ1-LP835 2X4 LED VOLUMETRIC FIXTURE 120 V LED GRID STANDARD 38

R1 LITHONIA LIGHTING LDN6-35/15-LO6-AR-LSS-MVOLT-GZ10 6" LED DOWNLIGHT 120 V LED RECESSED CLEAR 18

R2 GOTHAM LIGHTING EVO6SH-35/15-DFR-SMO-MVOLT-EZ1 6" WET LOCATION LED DOWNLIGHT 120 V LED RECESSED STANDARD 15

R3 LITHONIA LIGHTING LDN6CYL-35/20-LO6-AR-LSS-MVOLT-GZ10 6" LED SUSPENDED DOWNLIGHT 120 V LED SUSPENDED @ 9'-0"
A.F.F.

PER
ARCHITECT

23

W1 LITHONIA LIGHTING WPX1 LED P2-30K-MVOLT-DDBXD WALL MOUNT LED FIXTURE 120 V LED WALL @ 11'-0" A.F.F.
(U.O.N.)

DARK
BRONZE

24

SYMBOLS

REVISIONS

MARK DATE DESCRIPTION
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EFERENCE



OUTDOOR LIGHTING CALCULATION

LIGHTING AREA E1c OPTION 2

LUMEN CALCULATION

FULL CUTOFF FIXTURES

TYPE 'W1' FIXTURES 2900 LUMENS x 18 = 52,200 LUMENS

TOTAL FULL CUTOFF LUMENS 52,200 LUMENS

FULL CUTOFF LIGHT FIXTURES INSTALLED UNDER CANOPIES, OVERHANGS

OR ROOF EAVES SHALL NOT BE COUNTED PER SECTION 401.2.1(3). ALL
TYPE 'W1' LIGHT FIXTURES ARE INSTALLED UNDER A CANOPY, OVERHANG OR

ROOF EAVE AND THEREFORE ARE NOT COUNTED IN DETERMINING THE TOTAL
LIGHT OUTPUT FOR THE SITE; LUMEN CALCULATION ABOVE IS ONLY PROVIDED

PER THE REQUIREMENTS DESCRIBED IN THE EXCEPTION TO 104.2.1 (LIGHTING AREA

IS E1c).

LIGHT FIXTURE INSTALLATION COMPLIES WITH THE 2012 PIMA COUNTY OUTDOOR

LIGHTING CODE ORDINANCE No. 10963. A SPECIAL INSPECTION IS NOT REQUIRED

PER SECTION 106.2.
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SHOWER
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102

OFFICE
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OFFICE
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103
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X
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CD SET

PLAN

NORTH

TRUE

NORTH

1/8" = 1'-0" 
1

LIGHTING PLAN

GENERAL NOTES
A. MAINTAIN ALL NEC REQUIRED WORKING CLEARANCES FOR ALL 

ELECTRICAL EQUIPMENT.

B. ALL WIRING SHAL BE (2) #12 AWG, #12 AWG GND. (U.O.N.).

C. ALL BRANCH CIRCUITS TO HAVE DEDICATED NEUTRALS. 
SHARED NEUTRALS ARE NOT ALLOWED (NEC ARTICLE 200.4).

D. ACCESS AND WORKING SPACE OF ALL NEW ELECTRICAL 
EQUIPMENT SHALL COMPLY WITH ARTICLE 110.26 OF THE NEC. 
THERE SHALL NOT BE ANY PIPING, DUCTS, LEAK PROTECTION 
APPARATUS OR OTHER EQUIPMENT FOREIGN TO THE 
ELECTRICAL INSTALLATION 6'-0" ABOVE THE ELECTRICAL 
EQUIPMENT PER ARTICLE 110.26(E)(1).
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CD SET

1/8" = 1'-0" 
1

POWER PLAN

PLAN

NORTH

TRUE

NORTH

GENERAL NOTES
A. MAINTAIN ALL NEC REQUIRED WORKING CLEARANCES FOR ALL 

ELECTRICAL EQUIPMENT.

B. ALL WIRING SHAL BE (2) #12 AWG, #12 AWG GND. (U.O.N.).

C. ALL BRANCH CIRCUITS TO HAVE DEDICATED NEUTRALS. 
SHARED NEUTRALS ARE NOT ALLOWED (NEC ARTICLE 200.4).

D. ACCESS AND WORKING SPACE OF ALL NEW ELECTRICAL 
EQUIPMENT SHALL COMPLY WITH ARTICLE 110.26 OF THE NEC. 
THERE SHALL NOT BE ANY PIPING, DUCTS, LEAK PROTECTION 
APPARATUS OR OTHER EQUIPMENT FOREIGN TO THE 
ELECTRICAL INSTALLATION 6'-0" ABOVE THE ELECTRICAL 
EQUIPMENT PER ARTICLE 110.26(E)(1).

KEYNOTES 1

1 SWITCHBOARD 'SES-1'.

2 PANELBOARD 'P1'.

3 PANELBOARD 'P2'.

4 PANELBOARD 'P3'.

5 PANELBOARD 'K1'.

6 PROVIDE RECEPTACLE FOR CONNECTION OF KILN. PROVIDE
WEATHERPROOF COVER AS REQUIRED & COORDINATE
EXACT MOUNTING LOCATION WITH OWNER/ARCHITECT
PRIOR TO ROUGH-IN.

7 PROVIDE RECEPTACLE @ 72" A.F.F. FOR CONNECTION OF TV
SCREEN. COORDINATE EXACT MOUNTING LOCATION WITH
OWNER/ARCHITECT PRIOR TO ROUGH-IN.

8 PROVIDE JUNCTION BOX MOUNTED @ 24" A.F.F. FOR
CONNECTION OF WARE-WASHER. COORDINATE EXACT
MOUNTING LOCATION WITH KITCHEN EQUIPMENT PROVIDER
& MAKE CONNECTION PER MANUFACTURERS
REQUIREMENTS.

9 PROVIDE RECEPTACLE MOUNTED @ 60" A.F.F. FOR
CONNECTION OF REACH-IN FREEZER. COORDINATE EXACT
MOUNTING LOCATION WITH KITCHEN EQUIPMENT PROVIDER
PRIOR TO ROUGH-IN.

10 PROVIDE RECEPTACLE MOUNTED @ 60" A.F.F. FOR
CONNECTION OF REFRIGERATOR. COORDINATE EXACT
MOUNTING LOCATION WITH KITCHEN EQUIPMENT PROVIDER
PRIOR TO ROUGH-IN.

11 PROVIDE JUNCTION BOX MOUNTED @ 68" A.F.F. FOR
CONNECTION OF ICE MACHINE. COORDINATE EXACT
MOUNTING LOCATION WITH KITCHEN EQUIPMENT PROVIDER
& MAKE CONNECTION PER MANUFACTURERS
REQUIREMENTS.

12 PROVIDE RECEPTACLE MOUNTED @ 48" A.F.F. FOR
CONNECTION OF MICROWAVE. COORDINATE EXACT
MOUNTING LOCATION WITH KITCHEN EQUIPMENT PROVIDER
PRIOR TO ROUGH-IN.

13 PROVIDE JUNCTION BOX MOUNTED @ 36" A.F.F. FOR
CONNECTION OF OVEN. COORDINATE EXACT MOUNTING
LOCATION WITH KITCHEN EQUIPMENT PROVIDER & MAKE
CONNECTION PER MANUFACTURERS REQUIREMENTS.

14 TIMECLOCK 'TC1', CONTACTOR 'C1'.

15 PRE-WIRED EXHAUST HOOD ELECTRICAL PACKAGE
PROVIDED BY FOOD SERVICE CONTRACTOR.

16 HOMERUNS TO PANEL 'P1', CIRCUITS #40, #42, #46-48-50 &
#52.

17 PROVIDE 3/4" EC WITH PULLSTRING ROUTED TO DATA ROOM
115 FOR KITCHEN HOOD COMMUNICATIONS CONNECTION.

1/4" = 1'-0" 
2

ENLARGED KITCHEN POWER PLAN

KITCHEN NOTES
A. ALL RECEPTACLES LOCATED IN THE KITCHEN SHALL BE GFCI 

TYPE RECEPTACLES. 

B. COORDINATE ALL KITCHEN EQUIPMENT LOCATIONS WITH 
EQUIPMENT PROVIDER PRIOR TO ROUGH-IN.

C. COORDINATE ALL CONNECTION REQUIREMENTS, LOCATIONS, & 
HEIGHTS WITH EQUIPMENT PROVIDER PRIOR TO ROUGH-IN.

D. ALL EXPOSED CONDUITS EXPOSED TO WIDELY DIFFERENT 
TEMPERATURES SHALL BE SEALED TO PREVENT AIR 
CIRCULATION AND PROVIDED WITH EXPANSION JOINTS WHERE 
NECESSARY PER NEC 300.7.

E. SUBMIT FINAL KITCHEN EQUIPMENT ELECTRICAL 
REQUIREMENTS FOR REVIEW PRIOR TO ORDERING & 
INSTALLATION.

KITCHEN HOOD NOTE
ALL HOOD/FAN ELECTRICAL CONNECTIONS AND INTERCONNECTIONS 
TO BE PROVIDED AND INSTALLED BY ELECTRICAL CONTRACTOR. 
ELECTRICAL CONTRACTOR TO PROVIDE, INSTALL AND LAND WIRING 
BETWEEN HOOD LIGHT(S)/SWITCH(ES), HOOD TEMP SENSOR(S), 
ASNUL SYSTEM MICROSWITCH(ES) AND ANY OTHER COMPONENT 
REQUIRING AN ELECTRICAL CONNECTION TO THE HOOD ELECTRICAL 
PACKAGE. FAILURE BY THE ELECTRICAL CONTRACTOR TO MAKE ALL 
REQUIRED ELECTRICAL CONNECTIONS AND INTERCONNECTIONS WILL 
RESULT IN THE ELECTRICAL CONTROLS NOT WORKING PROPERLY. 
ANY LOSS OR FAILED TEST AS A RESULT OF ELECTRICAL CONTROLS 
NOT WORKING PROPERLY IS THE RESPONSIBILITY OF THE 
ELECTRICAL CONTRACTOR. REFER TO THE KITCHEN HOOD SHOP 
DRAWINGS FOR ADDITIONAL WIRE, RACEWAY, EQUIPMENT, ETC. TO 
BE PROVIDED & INSTALLED BY THE ELECTRICAL CONTRACTOR.
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CD SET

1/8" = 1'-0" 
1

HVAC POWER PLAN

GENERAL NOTES
A. MAINTAIN ALL NEC REQUIRED WORKING CLEARANCES FOR ALL 

ELECTRICAL EQUIPMENT.

B. ALL WIRING SHAL BE (2) #12 AWG, #12 AWG GND. (U.O.N.).

C. ALL BRANCH CIRCUITS TO HAVE DEDICATED NEUTRALS. 
SHARED NEUTRALS ARE NOT ALLOWED (NEC ARTICLE 200.4).

D. ACCESS AND WORKING SPACE OF ALL NEW ELECTRICAL 
EQUIPMENT SHALL COMPLY WITH ARTICLE 110.26 OF THE NEC. 
THERE SHALL NOT BE ANY PIPING, DUCTS, LEAK PROTECTION 
APPARATUS OR OTHER EQUIPMENT FOREIGN TO THE 
ELECTRICAL INSTALLATION 6'-0" ABOVE THE ELECTRICAL 
EQUIPMENT PER ARTICLE 110.26(E)(1).

KEYNOTES 1

PLAN

NORTH

TRUE

NORTH

1 ROUTE (1) 3/4"C WITH CONDUCTORS TO TIME WALL SWITCH
LOCATION. PROVIDE CONDUCTOR(S) PER MANUFACTURERS
REQUIREMENTS AND COORDINATE SWITCH MOUNTING
LOCATION WITH MECHANICAL CONTRACTOR PRIOR TO
ROUGH-IN.

2 ROUTE CIRCUIT THROUGH KITCHEN EXHAUST HOOD
PRE-WIRED ELECTRICAL PACKAGE. MAKE CONNECTION PER
EXHAUST HOOD MANUFACTURERS REQUIREMENTS.

3 KITCHEN EXHAUST HOOD EXHAUST FAN.

4 KITCHEN EXHAUST HOOD MAKE-UP AIR UNIT.

5 PROVIDE GFCI-TYPE RECEPTACLE FOR CONNECTION OF
RECIRC PUMP. COORDINATE EXACT MOUNTING LOCATION
WITH PLUMBING CONTRACTOR PRIOR TO ROUGH-IN.

6 PROVIDE GFCI-TYPE RECEPTACLE FOR CONNECTION OF
CONDENSATE PUMP. COORDINATE EXACT MOUNTING
LOCATION WITH PLUMBING CONTRACTOR PRIOR TO
ROUGH-IN.
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CD SET

NOTES:
# PROVIDE LOCK DOG.

KITCHEN kVA TOTAL EST. DEMAND CURRENT: 133 A
MOTOR kVA + 25% 7.8 125.00% 9.8 TOTAL CONN. CURRENT: 126 A
NON-CONTINUOUS kVAD 8.2 100.00% 8.2 TOTAL EST. DEMAND: 47.8 kVA
CONTINUOUS kVA @ 125% 1.7 125.00% 2.1 TOTAL CONN. LOAD: 45.4 kVA
LOAD CLASSIFICATION CONN. LOAD DEMAND FACTOR EST. DEMAND PANEL TOTALS

TOTAL AMPS 146 A 126 A 111 A

TOTAL CONNECTED KVA 17.2 14.9 13.3

59 1.4 0.4 1 20 A 3/4" #12 IT RECEPT 60

57
HPCU-6 #12 1" 15 A 2

1.4 0.4 1 20 A 3/4" #12 IT RECEPT 58

55 3.9 0.4 1 20 A 3/4" #12 IT RECEPT 56

53
HPCU-5 #4-#10 1-1/4" 20 A 2

3.9 0.2 1 15 A 3/4" #12 EF-1,2,3 54

51 3.9 1.4 1 15 A 1" #12 HOOD EXHAUST FAN 52

49
HPCU-4 #4-#10 1-1/4" 60 A 2

3.9 0.7 50

47 0.9 0.7 48

45
FC-5 #12 3/4" 15 A 2

0.9 0.7
3 15 A 1" #12 MAKE-UP AIR UNIT

46

43 0.9 0.5 1 20 A SPARE 44

41
FC-4 #12 3/4" 15 A 2

0.9 0.5 1 20 A 3/4" #12 FIRE SUPPRESSION SYSTEM 42

39 RECIRC PUMP #12 3/4" 20 A 1 0.2 0.5 1 20 A 3/4" #12 EXHAUST HOOD LIGHTING 40

37 WH-1 IGNITOR #12 3/4" 20 A 1 0.1 0.0 1 20 A -- -- SPARE 38

35 CONDENSATE PUMP #12 3/4" 20 A 1 0.2 1.2 1 20 A 3/4" #12 FREEZER 36

33 SPARE -- -- 20 A 1 0.0 1.2 1 20 A 3/4" #12 REFRIGERATOR 34

31 SPARE -- -- 20 A 1 0.0 1.3 1 20 A 3/4" #12 ICE MACHINE 32

29 SPARE -- -- 20 A 1 0.0 0.4 1 20 A 3/4" #12 KITCHEN RECEPTS 30

27 SPARE -- -- 20 A 1 0.0 2.3 28

25 SPARE -- -- 20 A 1 0.0 2.3
2 30 A 3/4" #10 WARE-WASHER

26

23 SPARE -- -- 20 A 1 0.0 1.2 1 20 A 3/4" #12 WORK TABLE 24

21 SPARE -- -- 20 A 1 0.0 0.2 1 20 A 3/4" #12 EXT RECEPT 22

19 SPARE -- -- 20 A 1 0.0 0.5 1 20 A 3/4" #12 EWC 20

17 SPARE -- -- 20 A 1 0.0 0.4 1 20 A 3/4" #12 EXT RECEPTS 18

15 SPARE -- -- 20 A 1 0.0 0.5 1 20 A 3/4" #12 RMS 108,109,114 RECEPTS 16

13 SPARE -- -- 20 A 1 0.0 0.5 1 20 A 3/4" #12 RM 111 FLOOR RECEPTS 14

11 SPARE -- -- 20 A 1 0.0 0.5 1 20 A 3/4" #12 RM 111 FLOOR RECEPTS 12
9 SPARE -- -- 20 A 1 0.0 0.5 1 20 A 3/4" #12 RM 111 FLOOR RECEPTS 10
7 SPARE -- -- 20 A 1 0.0 0.5 1 20 A 3/4" #12 RM 111 FLOOR RECEPTS 8
5 SPARE -- -- 20 A 1 0.0 0.7 1 20 A 3/4" #12 RM 111 RECEPTS 6
3 EXTERIOR BLDG LTG/EM LTG #10 3/4" 20 A 1 0.4 0.5 1 20 A 3/4" #12 RM 111 TV RECEPT 4
1 WEST BLDG INTERIOR LTG/EM LTG #12 3/4" 20 A 1 1.3 0.5 1 20 A 3/4" #12 TC1, C1 2

# LOAD NAME WIRE CO... CB P A B C P CB CO... WIRE LOAD NAME #

CKT. kVA

MOUNTING: FLUSH PER NEC, BASE ON TYPE THWN/XHHW NEMA: 1

LOCATION: STORAGE 110 UNLESS OTHERWISE NOTED, SIZE CONDUITS AIC: 42,000

POLES: 60 NEUTRAL: 100%

SERVICE: 120/208 Wye FED FROM: MAINS: MLO

TYPE: PROJECT #: 22050 BUS AMPACITY: 400A

PANEL: P1

NOTES:

KITCHEN kVA TOTAL EST. DEMAND CURRENT: 113 A
MOTOR kVA + 25% TOTAL CONN. CURRENT: 112 A
NON-CONTINUOUS kVAD 6.4 100.00% 6.4 TOTAL EST. DEMAND: 40.6 kVA
CONTINUOUS kVA @ 125% 1.2 125.00% 1.5 TOTAL CONN. LOAD: 40.3 kVA
LOAD CLASSIFICATION CONN. LOAD DEMAND FACTOR EST. DEMAND PANEL TOTALS

TOTAL AMPS 103 A 92 A 144 A

TOTAL CONNECTED KVA 12.2 11.0 17.1

41 SPARE -- -- 20 A 1 0.0 5.8 42
39 SPARE -- -- 20 A 1 0.0 5.8

2 60 A 1" #4-#10 KILN
40

37 SPARE -- -- 20 A 1 0.0 5.8 38
35 SPARE -- -- 20 A 1 0.0 5.8

2 60 A 1" #4-#10 KILN
36

33 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 34
31 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 32
29 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 30
27 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 28
25 SPARE -- -- 20 A 1 0.0 0.4 1 20 A 3/4" #12 RM 103 RECEPTS 26
23 SPARE -- -- 20 A 1 0.0 0.5 1 20 A 3/4" #12 RM 107 RECEPTS 24
21 SPARE -- -- 20 A 1 0.0 0.5 1 20 A 3/4" #12 RM 106 RECEPTS 22
19 SPARE -- -- 20 A 1 0.0 0.5 1 20 A 3/4" #12 RM 105 RECEPTS 20
17 EXT RECEPTS #12 3/4" 20 A 1 0.4 0.5 1 20 A 3/4" #12 RM 104 RECEPTS 18
15 EXT RECEPTS #12 3/4" 20 A 1 0.4 0.2 1 20 A 3/4" #12 RM 101 TV RECEPT 16
13 RM 102 FLOOR RECEPT #12 3/4" 20 A 1 1.2 0.4 1 20 A 3/4" #12 EXT RECEPTS 14
11 RM 102 FLOOR RECEPT #12 3/4" 20 A 1 1.2 1.2 1 20 A 3/4" #12 RM 101 FLOOR RECEPT 12
9 RM 102 FLOOR RECEPT #12 3/4" 20 A 1 1.2 1.2 1 20 A 3/4" #12 RM 101 FLOOR RECEPT 10
7 RM 102 FLOOR RECEPT #12 3/4" 20 A 1 1.2 1.2 1 20 A 3/4" #12 RM 101 FLOOR RECEPT 8
5 RM 102 RECEPTS #12 3/4" 20 A 1 0.5 1.2 1 20 A 3/4" #12 RM 101 FLOOR RECEPT 6
3 RM 102 COPIER #12 3/4" 20 A 1 1.2 0.5 1 20 A 3/4" #12 RM 101 RECEPTS 4
1 EAST BLDG INTERIOR LTG/EM LTG #12 3/4" 20 A 1 1.2 0.4 1 20 A 3/4" #12 RM 101 RECEPTS 2

# LOAD NAME WIRE CO... CB P A B C P CB CO... WIRE LOAD NAME #

CKT. kVA

MOUNTING: FLUSH PER NEC, BASE ON TYPE THWN/XHHW NEMA: 1

LOCATION: HALL 103 UNLESS OTHERWISE NOTED, SIZE CONDUITS AIC: 22000

POLES: 42 NEUTRAL: 100%

SERVICE: 120/208 Wye FED FROM: MAINS: MLO

TYPE: PROJECT #: 22050 BUS AMPACITY: 200A

PANEL: P2

NOTES:

KITCHEN kVA TOTAL EST. DEMAND CURRENT: 56 A
MOTOR kVA + 25% TOTAL CONN. CURRENT: 56 A
NON-CONTINUOUS kVAD 1.2 100.00% 1.2 TOTAL EST. DEMAND: 20.1 kVA
CONTINUOUS kVA @ 125% TOTAL CONN. LOAD: 20.1 kVA
LOAD CLASSIFICATION CONN. LOAD DEMAND FACTOR EST. DEMAND PANEL TOTALS

TOTAL AMPS 63 A 53 A 53 A

TOTAL CONNECTED KVA 7.5 6.3 6.3

23 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 24

21 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 22

19 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 20

17 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 18

15 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 16

13 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 14

11 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 12
9 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 10
7 MICROWAVE #12 3/4" 20 A 1 1.2 0.0 1 20 A -- -- SPARE 8
5 6.3 0.0 1 20 A -- -- SPARE 6
3 6.3 0.0 1 20 A -- -- SPARE 4
1

OVEN #4-#10 1-1/4" 60 A 3

6.3 0.0 1 20 A -- -- SPARE 2

# LOAD NAME WIRE CO... CB P A B C P CB CO... WIRE LOAD NAME #

CKT. kVA

MOUNTING: FLUSH PER NEC, BASE ON TYPE THWN/XHHW NEMA: 1

LOCATION: PANTRY 113 UNLESS OTHERWISE NOTED, SIZE CONDUITS AIC: 22,000

POLES: 24 NEUTRAL: 100%

SERVICE: 120/208 Wye FED FROM: MAINS: MCB

TYPE: PROJECT #: 22050 BUS AMPACITY: 150A

PANEL: K1

NOTES:

KITCHEN kVA TOTAL EST. DEMAND CURRENT: 74 A
MOTOR kVA + 25% 6.2 125.00% 7.7 TOTAL CONN. CURRENT: 70 A
NON-CONTINUOUS kVAD TOTAL EST. DEMAND: 26.6 kVA
CONTINUOUS kVA @ 125% TOTAL CONN. LOAD: 25.1 kVA
LOAD CLASSIFICATION CONN. LOAD DEMAND FACTOR EST. DEMAND PANEL TOTALS

TOTAL AMPS 56 A 77 A 82 A

TOTAL CONNECTED KVA 6.7 8.9 9.5

41 3.6 0.0 1 20 A -- -- SPARE 42
39

WH2 #6-#10 1" 50 A 2
3.6 0.0 1 20 A -- -- SPARE 40

37 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 38
35 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 36
33 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 34
31 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 32
29 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 30
27 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 28
25 SPARE -- -- 20 A 1 0.0 0.0 1 20 A -- -- SPARE 26
23 0.6 0.0 1 20 A -- -- SPARE 24
21

FC-3 #12 3/4" 15 A 2
0.6 0.0 1 20 A -- -- SPARE 22

19 0.6 0.0 1 20 A -- -- SPARE 20
17

FC-2 #12 3/4" 15 A 2
0.6 0.0 1 20 A -- -- SPARE 18

15 0.6 0.0 1 20 A -- -- SPARE 16
13

FC-1 #12 3/4" 15 A 2
0.6 0.0 1 20 A -- -- SPARE 14

11 1.7 0.0 1 20 A -- -- SPARE 12
9

HPCU-3 #10 1" 25 A 2
1.7 0.0 1 20 A -- -- SPARE 10

7 3.1 0.0 1 20 A -- -- SPARE 8
5

HPCU-2 #6-#10 1" 50 A 2
3.1 0.0 1 20 A -- -- SPARE 6

3 2.5 0.0 1 20 A -- -- SPARE 4
1

HPCU-1 #8-#10 1" 40 A 2
2.5 0.0 1 20 A -- -- SPARE 2

# LOAD NAME WIRE CO... CB P A B C P CB CO... WIRE LOAD NAME #

CKT. kVA

MOUNTING: FLUSH PER NEC, BASE ON TYPE THWN/XHHW NEMA: 1

LOCATION: HALL 103 UNLESS OTHERWISE NOTED, SIZE CONDUITS AIC: 22,000

POLES: 42 NEUTRAL: 100%

SERVICE: 120/208 Wye FED FROM: MAINS: MLO

TYPE: PROJECT #: 22050 BUS AMPACITY: 200A

PANEL: P3

#
#
#

REVISIONS
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LOAD CALCULATIONS

SWITCHBOARD 'SES-1' (600A, 120/208V, 3-PHASE, 4-WIRE)

PANEL 'P1' 47.8 KVA

PANEL 'P2' 40.6 KVA

PANEL 'P3' 26.6 KVA

PANEL 'K1' 20.1 KVA

TOTAL CODE LOAD 135.1 KVA

135.1 kVA / (208 *1.732) = 375.0 A

FAULT CURRENT ANALYSIS
F0 = 75,100

CABLE

FAULT FAULT SOURCE SOURCE

E
(V

ol
ts

)

NO.
SETS

WIRE SIZE
MAG.
DUCT

C
 V

A
LU

E

LE
N

G
T

H FAULT

POINT
LOCATION POINT AMPS f M Isc POINT

F0 (E) TRICO XFMR 75,100 75,100 F0

F1 (N) SWITCHBOARD 'SES-1' F0 75,100 208 2 350 KCMIL 22,737 145 1.99 0.334 25,083 F1

F2 (N) PANEL 'P1' F1 25,083 208 2 3/0 AWG 13,923 25 0.19 0.842 21,122 F2

F3 (N) PANEL 'P2' F1 25,083 208 1 3/0 AWG 13,923 75 1.13 0.471 11,803 F3

F4 (N) PANEL 'P3' F1 25,083 208 1 3/0 AWG 13,923 76 1.14 0.467 11,721 F4

F5 (N) PANEL 'K1' F1 25,083 208 1 1/0 AWG 9,317 50 1.12 0.471 11,827 F5

Note: The above calculations are based on the "Point to Point" method.

Three Phase

C = Cable Conductance Factor Vs = Transformer Secondary Line to Line Voltage

E = Line to Line Voltage Z = Transformer Impedance f = 1.732 x L x Isc / ( C x n x E )
Vp = Transformer Primary Line to Line Voltage Isc = Short circuit current

f = I sc x Vp x 1.73 (% Z) / (100000 x kva )

M = 1 / ( 1 + f ) Isc = Isc x M Isc = Vp x M x Isc / Vs

M

N.T.S.
1

SINGLE LINE DIAGRAM

N.T.S.
2

GROUND BUS BAR DETAIL
N.T.S.

3
HOOD SHUTDOWN SCHEMATIC

'SES-1' GROUND BUS.

#6 COPPER GROUNDING CONDUCTOR

ELEVATION

LUG

1/4" PLATES STEEL
BACK PLATE.

SECTION

FINISHED WALL

NEW COMMUNICATIONS BACKBOARD

BLIND THREAD INSULATORS TYPICAL OF 2

TO BUILDING STRUCTURAL STEEL
#2/0 COPPER
GROUNDING
CONDUCTOR

COPPER BUS BAR PER SPECIFICATIONS

TO SWITCHBOARD

-

1. (2) PARALLEL SETS OF (4) #350 KCMIL, 4"C EACH SET.

2. (4) #3/0 AWG, #6 AWG GND., 2"C.

3. (2) PARALLEL SETS OF (4) #3/0 AWG, #2 AWG GND., 2"C EACH SET.

4. (4) #1/0 AWG, #6 AWG GND., 2"C.

1. INSTALL COPPER GROUNDING ELECTRODE CONDUCTOR SIZED

AS INDICATED AND BOND TO BUILDING STRUCTURAL STEEL,

STEEL GAS PIPING, COLD WATER PIPING, UFER, AND (2) 3/4" X

10'-0" COPPER CLAD GROUND RODS SEPARATED A MINIMUM OF

6'-0" PER ARTICLE 250 OF THE NEC.

2. METER PROVIDED AND INSTALLED BY TRICO. COORDINATE

UTILITY REQUIREMENTS WITH TRICO AND SUBMIT SERVICE

ENTRANCE METER AND UNDERGROUND PULL SECTIONS TO

UTILITY METER SHOP FOR APPROVAL.

3. SHUNT TRIP CIRCUIT FROM FIRE SUPPRESSION PANEL. SEE

HOOD SHUTDOWN SCHEMATIC DETAIL, THIS SHEET.

A. COORDINATE REQUIREMENTS WITH UTILITY AND SUBMIT
SWITCHBOARD METER AND UNDERGROUND PULL SECTIONS TO
UTILITY METER SHOP FOR APPROVAL.

N G

FACTORY BOND

TVSS

2
600
600
42K

SWITCHBOARD 'SES-1', 600A, 120/208V, 3∅, 4W, NEMA-3R,
42,000 SYMMETRICAL AMPS.

3
400
400
42K

600 AMP BUS

1

PANEL
'P1'

1 #3/0 AWG
PER NEC 250

3

2

2
4" HOUSEKEEPING
PAD.

SPARE

PANEL
'P2'

3
200
200
42K

3
200
200
42K

2

PANEL
'P3'

3
200
200
42K

4

PANEL
'K1'

3
150
200
42K

ST
150/3

-KEYNOTES

SINGLE LINE WIRE AND CONDUIT

GENERAL NOTES

120 VAC (CKT 'P1'-42)

AUX. CONTACTS IN
FIRE SUPPRESSION
PANEL.

GAS LINE SOLENOID
VALVES. VERIFY EXACT
QUANTITY AND
LOCATIONS PRIOR TO
ROUGH-IN.

ST

PANEL 'K1'

3

(E) TEP PADMOUNT
UTILITY XFMR

XF0

XF1

XF2 XF3 XF4 XF5
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N.T.S.
1

TYPICAL nLIGHT OCCUPANCY SENSOR BLOCK DIAGRAM
N.T.S.

2
TYPICAL nLIGHT WALLPOD LIGHTING CONTROL BLOCK DIAGRAM

N.T.S.
3

TIMECLOCK 'TC1' EXTERIOR LIGHTING CONTROL DIAGRAM

120V

LINE VOLTAGE
CONDUCTORS

TO ADDITIONAL
nLIGHT ENABLED
DEVICES/LIGHT
FIXTURES

CAT-5 PLENUM
RATED

nPP
16

NON-nLIGHT ENABLED
LIGHT FIXTURE(S)

nPOD NOTES:

1. 'a,b' INDICATES IN-ROOM ZONES
CONTROLLED. NO LETTER INDICATES SWITCH
TO CONTROL ALL IN-ROOM LIGHT
FIXTURES.

nLIGHT SYSTEM NOTES

1.

2.

3.

4.

5.

6.

COORDINATE WITH nLIGHT FOR EXACT MATERIAL AND
INSTALLATION
REQUIREMENTS PRIOR TO ORDERING/INSTALLATION.

FOR NON-nLIGHT ENABLED FIXTURES, PROVIDE PROPER
DEVICE INTERFACE. COORDINATE WITH MANUFACTURER FOR
REQUIREMENTS.

ALL CABLING SHALL BE ROUTED IN 1" CONDUIT. PROVIDE
BOXES, SIZED PER MANUFACTURERS RECOMMENDATIONS,
AND 1" CONDUIT FOR ALL DEVICES MOUNTED IN WALLS.

ALL CABLING SHALL BE PLENUM RATED.

PROVIDE ADDITIONAL J-BOXES & POWER PACKS WHERE
REQUIRED BY MANUFACTURER.

PROVIDE SHOP DRAWING FOR nLIGHT SYSTEM.

nLIGHT SYSTEM  OCCUPANCY SENSOR SYMBOLS LEGEND

nLIGHT
POWER PACK

TO ADDITIONAL
nLIGHT ENABLED
DEVICES/LIGHT
FIXTURES

CAT-5 PLENUM
RATED

120V

LINE VOLTAGE
CONDUCTORS

nPP
16

NON-nLIGHT ENABLED
LIGHT FIXTURE(S)

nLIGHT
POWER PACK

nLIGHT, nCM-PDT-10-RJB CEILING MOUNT SENSOR;
MICROPHONIC-DUAL TECHNOLOGY, 12 TO 24 VOLT VDC/VAC.

CP10

WV
nLIGHT ENABLE nWV-PDT-KIT-DX WIDE VIEW SENSOR
MICROPHONIC- DUAL TECHNOLOGY (PDT), 12 TO 24 VDC/VAC
USE OPTION WV-BR FOR CEILING MOUNTING.

nLIGHT, nWSX-PDT-LV-DX DUAL TECHNOLOGY WALL SENSOR,
RAISE/LOWER DIM CONTROL, 12 TO 24 VOLT VDC/VAC.
(SENSOR SHALL BE SET MANUAL 'ON', AUTO 'OFF').

WS
XPD

n

n

WS
X

n
nLIGHT, nWSX-LV PASSIVE INFRARED WALL SENSOR, 12 TO
24 VOLT VDC/VAC. (SENSOR SHALL BE SET MANUAL 'ON',
AUTO 'OFF').

n

WS
XPD

n

WS
X

n

OR

CAT-5 PLENUM
RATED

WV
n

OR

CP10
n

n$

n$ nLIGHT LOW-VOLTAGE PUSH BUTTON "nPODM".

2PD
nLIGHT LOW-VOLTAGE PUSH
BUTTON, TWO POLE  "nPODM-2PD-DX". (RAISE/LOWER DIMMING)

n$

2PD
n$

OR

CAT-5 PLENUM
RATED

LINE VOLTAGE
CONDUCTORS

LINE VOLTAGE
CONDUCTORS

D
nLIGHT LOW-VOLTAGE PUSH
BUTTON, FOUR POLE  "nPODM-DX". (RAISE/LOWER DIMMING)

n$

N

C1

120V FROM 'P1-2'

TC1

PH

TIME CLOCK, INTERMATIC
CAT No. ET279C IN SURFACE
MOUNT, NEMA-1 ENCLOSURE
OR APPROVED EQUAL.

PHOTOCELL, TORK K-4100 SERIES OR
APPROVED EQUAL. MOUNTED ON ROOF
POINTING NORTH OR APPROVED EQUAL.

30 AMP, ELECTRICALLY HELD LIGHTING
CONTACTOR MOUNTED IN RECESSED
MOUNTED, NEMA 1 ENCLOSURE,
SQUARE D CLASS 8903 OR EQUAL

D
n$

OR

BUILDING LTGP1-3
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1" = 20'-0" 
1

ELECTRICAL SITE PLAN

1 (E) UTILITY TRANSFORMER TO REMAIN.

2 (N) SERVICE ENTRANCE SWITCHBOARD 'SES-1'.

3 REFER TO SINGLE LINE DIAGRAM, SHEET EP701 FOR SIZE &
QUANTITY OF (N) CONDUIT(S) & CONDUCTOR(S).

4 SAWCUT & PATCH (E) CONCRETE FOR INSTALLATION OF (N)
CONDUIT(S). MATCH (E) CONDITIONS.

5 (E) LIGHT POLE TO REMAIN.

6 TELECOMMUNICATIONS PULLBOX PROVIDED & INSTALLED BY
OTHERS. COORDINATE EXACT LOCATION WITH OWNER.

7 PROVIDE (1) 2" EC WITH PULLCORD ROUTED TO DATA ROOM
115. COORDINATE EXACT REQUIREMENTS WITH OWNER
PRIOR TO INSTALLATION.

GENERAL NOTES
A. MAINTAIN ALL NEC REQUIRED WORKING CLEARANCES FOR ALL 

ELECTRICAL EQUIPMENT.

B. ACCESS AND WORKING SPACE OF ALL NEW ELECTRICAL 
EQUIPMENT SHALL COMPLY WITH ARTICLE 110.26 OF THE NEC. 
THERE SHALL NOT BE ANY PIPING, DUCTS, LEAK PROTECTION 
APPARATUS OR OTHER EQUIPMENT FOREIGN TO THE 
ELECTRICAL INSTALLATION 6'-0" ABOVE THE ELECTRICAL 
EQUIPMENT PER ARTICLE 110.26(E)(1).

C. PROVIDE A TRACER WIRE FOR ALL UNDERGROUND SITE 
CONDUITS PER ARIZONA STATE STATUTE REF. 40-360.22-M.

D. CONTRACTOR TO BLUE STAKE ALL (E) UTILITIES PRIOR TO 
INSTALLING (N) CONDUITS.

KEYNOTES 1

PLAN

NORTH

TRUE

NORTH
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1

1

2

3DATA ROOM

115

PANTRY

113

KITCHEN

112

TRAINING ROOM

111

UNISEX RR

109

JAN

114

UNISEX RR W/
SHOWER

108

OPEN OFFICES

102 OFFICE

107

OFFICE

106

OFFICE

105

OFFICE

104

HALL

103

MAKER SPACE /
CLASSROOM

101

4

4

5 5
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PLAN

NORTH

TRUE

NORTH

GENERAL NOTES
A. MAINTAIN ALL NEC REQUIRED WORKING CLEARANCES FOR ALL 

ELECTRICAL EQUIPMENT.

B. ALL WIRING SHAL BE (2) #12 AWG, #12 AWG GND. (U.O.N.).

C. ALL BRANCH CIRCUITS TO HAVE DEDICATED NEUTRALS. 
SHARED NEUTRALS ARE NOT ALLOWED (NEC ARTICLE 200.4).

D. ACCESS AND WORKING SPACE OF ALL NEW ELECTRICAL 
EQUIPMENT SHALL COMPLY WITH ARTICLE 110.26 OF THE NEC. 
THERE SHALL NOT BE ANY PIPING, DUCTS, LEAK PROTECTION 
APPARATUS OR OTHER EQUIPMENT FOREIGN TO THE 
ELECTRICAL INSTALLATION 6'-0" ABOVE THE ELECTRICAL 
EQUIPMENT PER ARTICLE 110.26(E)(1).

KEYNOTES 1

1/8" = 1'-0" 
1

SPECIAL SYSTEMS PLAN

1 PROVIDE TV OUTLET @ 72" A.F.F. FOR CONNECTION OF TV
SCREEN. COORDINATE EXACT MOUNTING LOCATION WITH
OWNER/ARCHITECT PRIOR TO ROUGH-IN.

2 8' HIGH X 3/4" TELEPHONE BACKBOARD PAINTED ON ALL
SIDES WITH TWO COATS OF FIRE RETARDANT PAINT.
PROVIDE GROUND CONDUCTOR(S) PER GROUND BUS BAR
DETAIL ON SHEET EP701.

3 PROVIDE (2) 3" EC WITH PULLSTRING ROUTED TO DATA
ROOM 115.

4 STUB CONDUIT(S) ABOVE NEAREST ACCESSIBLE CEILING
SPACE.

5 STUB CONDUIT(S) INTO DATA ROOM 115. COORDINATE
EXACT STUB-UP LOCATION WITH OWNER PRIOR TO
INSTALLATION.

REVISIONS

MARK DATE DESCRIPTION

FOR R
EFERENCE



A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



MASTER DRAWING

A
r
i
z
o

n
a

 
O

f
f
i
c

e

1
7
1
7
 
E

.
 
B

e
l
l
 
R

o
a
d
,
 
S

U
I
T

E
 
1
2
,
 
P

h
o
e
n
i
x
,
 
A

Z
,
 
8
5
0
2
2
 
P

H
O

N
E

:
 
(
4
8
0
)
 
9
2
6
-
6
8
1
0
 
F

A
X

:
 
(
8
7
7
)
 
7
1
9
-
2
2
2
7
 
E

M
A

I
L
:
 
r
e
g
9
3
@

c
a
p
t
i
v
e
a
i
r
e
.
c
o
m

CUSTOMER APPROVAL TO MANUFACTURE:

___'  -  ___"

VERIFY CEILING HEIGHT

HVAC DISTRIBUTION NOTE

GENERAL NOTES

FILTER DETAIL

ND-2 HANGING ANGLE DETAIL

HANGING ANGLE LOCATIONS

BUILDING CODES

CALCULATIONS UTILIZED

CLEARANCE TO COMBUSTIBLES

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



MASTER DRAWING

A
r
i
z
o

n
a

 
O

f
f
i
c

e

1
7
1
7
 
E

.
 
B

e
l
l
 
R

o
a
d
,
 
S

U
I
T

E
 
1
2
,
 
P

h
o
e
n
i
x
,
 
A

Z
,
 
8
5
0
2
2
 
P

H
O

N
E

:
 
(
4
8
0
)
 
9
2
6
-
6
8
1
0
 
F

A
X

:
 
(
8
7
7
)
 
7
1
9
-
2
2
2
7
 
E

M
A

I
L
:
 
r
e
g
9
3
@

c
a
p
t
i
v
e
a
i
r
e
.
c
o
m

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



MASTER DRAWING

A
r
i
z
o

n
a

 
O

f
f
i
c

e

1
7
1
7
 
E

.
 
B

e
l
l
 
R

o
a
d
,
 
S

U
I
T

E
 
1
2
,
 
P

h
o
e
n
i
x
,
 
A

Z
,
 
8
5
0
2
2
 
P

H
O

N
E

:
 
(
4
8
0
)
 
9
2
6
-
6
8
1
0
 
F

A
X

:
 
(
8
7
7
)
 
7
1
9
-
2
2
2
7
 
E

M
A

I
L
:
 
r
e
g
9
3
@

c
a
p
t
i
v
e
a
i
r
e
.
c
o
m

TOP VIEW

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



– 

MASTER DRAWING

A
r
i
z
o

n
a

 
O

f
f
i
c

e

1
7
1
7
 
E

.
 
B

e
l
l
 
R

o
a
d
,
 
S

U
I
T

E
 
1
2
,
 
P

h
o
e
n
i
x
,
 
A

Z
,
 
8
5
0
2
2
 
P

H
O

N
E

:
 
(
4
8
0
)
 
9
2
6
-
6
8
1
0
 
F

A
X

:
 
(
8
7
7
)
 
7
1
9
-
2
2
2
7
 
E

M
A

I
L
:
 
r
e
g
9
3
@

c
a
p
t
i
v
e
a
i
r
e
.
c
o
m

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



MASTER DRAWING

A
r
i
z
o

n
a

 
O

f
f
i
c

e

1
7
1
7
 
E

.
 
B

e
l
l
 
R

o
a
d
,
 
S

U
I
T

E
 
1
2
,
 
P

h
o
e
n
i
x
,
 
A

Z
,
 
8
5
0
2
2
 
P

H
O

N
E

:
 
(
4
8
0
)
 
9
2
6
-
6
8
1
0
 
F

A
X

:
 
(
8
7
7
)
 
7
1
9
-
2
2
2
7
 
E

M
A

I
L
:
 
r
e
g
9
3
@

c
a
p
t
i
v
e
a
i
r
e
.
c
o
m

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE



MASTER DRAWING

A
r
i
z
o

n
a

 
O

f
f
i
c

e

1
7
1
7
 
E

.
 
B

e
l
l
 
R

o
a
d
,
 
S

U
I
T

E
 
1
2
,
 
P

h
o
e
n
i
x
,
 
A

Z
,
 
8
5
0
2
2
 
P

H
O

N
E

:
 
(
4
8
0
)
 
9
2
6
-
6
8
1
0
 
F

A
X

:
 
(
8
7
7
)
 
7
1
9
-
2
2
2
7
 
E

M
A

I
L
:
 
r
e
g
9
3
@

c
a
p
t
i
v
e
a
i
r
e
.
c
o
m

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s
,
 
I
t
 
i
s
 
n

o
t
 

"
T

h
i
s
 
d

r
a

w
i
n

g
 
i
s
 
t
h

e
 
p

r
o

p
e

r
t
y
 
o

f

t
o

 
b

e
 
u

s
e

d
 
o

r
 
r
e

p
r
o

d
u

c
e

d
 
w

i
t
h

o
u

t
 

e
x
p

r
e

s
s
e

d
 
w

r
i
t
t
e

n
 
c
o

n
s
e

n
t
 
o

f
 
A

.
I
.
S

.
"

A
.
I
.
S

.
 
I
n

d
u

s
t
r
i
e

s

4
3

0
0

 
S

.
 
S

t
a

t
i
o

n
 
M

a
s

t
e

r
 
D

r
.

T
u

c
s

o
n

,
 
A

r
i
z
o

n
a

 
 
 
8

5
7

1
4

P
h

o
n

e
:
 
(
5

2
0

)
 
8

8
2

-
0

2
3

3

F
a

x
:
 
(
5

2
0

)
 
8

8
2

-
0

3
6

6

W
W

W
.
A

I
S

I
N

D
U

S
T

R
I
E

S
.
C

O
M

FOR R
EFERENCE


	Sheets
	G001 - COVER SHEET
	G100 - CODE PLAN OVERALL SITE
	G101 - CODE FLOOR PLAN
	G104 - CODE DETAILS
	AD100 - DEMOLITION SITE PLAN
	SP100 - OVERALL SITE PLAN
	SP110 - SITE DETAILS
	SP111 - SITE DETAILS
	A100 - FLOOR PLAN
	A101 - DIMENSION PLAN
	A104 - WALL TYPES
	A106 - FLOOR PLAN DETAILS
	A107 - FLOOR PLAN DETAILS
	A200 - OVERALL REFLECTED CEILING PLAN
	A201 - ENLARGED CEILING PLANS
	A202 - REFLECTED CEILING DETAILS
	A300 - OVERALL ROOF PLAN
	A301 - ROOF DETAILS
	A302 - ROOF DETAILS
	A400 - EXTERIOR ELEVATIONS
	A401 - EXTERIOR ELEVATIONS
	A402 - EXTERIOR ELEVATIONS
	A500 - BUILDING  SECTIONS
	A600 - WALL SECTIONS
	A700 - DOOR SCHEDULE, DOOR TYPES, & DOOR FRAME TYPES
	A701 - WINDOW & STOREFRONT TYPES
	A702 - DOOR AND WINDOW DETAILS
	A800 - ENLARGED PLANS & ELEVATIONS
	A801 - ENLARGED STAIR PLANS & ELEVATIONS
	A802 - ENLARGED STAIR PLANS & ELEVATIONS
	A810 - ACCESSIBILITY STANDARDS
	A811 - ACCESSIBILITY STANDARDS
	A812 - ACCESSIBILITY STANDARDS
	A900 - MASTER FINISH LEGEND
	A901 - OVERALL FINISH PLAN
	SP112 - SITE DETAILS

	A1 Site VE TRSC-PROG 082823.pdf
	Sheets and Views
	Model


	A3 VE Canopy Concepts for Tortuga Ranch Skills Center-PROG082823.pdf
	Sheets and Views
	Model


	A3 VE Concepts for Tortuga Ranch Skills Center-PROG 082823.pdf
	Sheets and Views
	Model





