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PART 1 - GENERAL 

1.1 WORK COVERED BY CONTRACT DOCUMENTS 

A. Work of this Contract comprises building, site work and related construction work to 
produce a complete and functional facility including but not limited to plumbing, 
mechanical, and electrical for the construction of  

1.2 CONTRACT METHOD 

A. Construct the work under a single lump sum contract (or as otherwise defined in bid 
documents). 

1.3 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 of elements of interrelated operating equipment are compatible; 
coordinate work of various Sections having interdependent responsibilities for installing, 
connecting to and placing in service, such equipment.  Differences shall be brought to the 
Owner’s attention during bid process or remain the responsibility of the Contractor. 

C. Coordinate space requirements and installation of items, such as, but not limited to, 
mechanical and electrical work which are indicated diagrammatically or otherwise 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. 

E. Execute cutting and patching to integrate elements of work, uncover ill timed, defective 
and nonconforming work, provide openings for penetrations of existing surfaces and 
provide samples as specified in individual sections for testing.  Seal penetrations of 
existing surfaces and provide samples as specified in individual sections for testing.  Seal 
penetrations through floors, walls and ceilings, and fire safe where necessary as part of 
the lump sum price. 

1.4 FIELD ENGINEERING SURVEYING 

A. Provide field engineering surveying services; establish grades, lines and levels, by use of 
engineering survey practices recognized as standard by the survey industry.  Said work 
shall be required to be provided by a Professional Land Surveyor, registered as such in 
the State of Florida. 
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B. Control datum for survey is that shown on Grading and Drainage Plan.  Locate and protect 
control and reference points, per requirements stated in Part F, Article 6 of the GENERAL 
CONDITIONS. 

1.5 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 when a specified date is specified. 

C. Obtain copies of referenced standards listed in individual specification sections.  Maintain 
copy at job site during progress of the specific work. 

END OF SECTION 01005 
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SECTION 01027 - APPLICATION FOR PAYMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements governing the 
Contractor’s Applications for Payment. 

B. The Contractor’s Construction Schedule and Submittal Schedule are included in Section 
01300 – SUBMITTALS 

1.3 SCHEDULE OF VALUES 

A. Coordinate preparation of the Schedule of Values with preparation of Contractor’s 
Construction Schedule. 

1. Submit the Schedule of Values to the Owner at the earliest feasible date, but in no 
case later than Preconstruction Meeting.  Refer to Section 01200. 

2. Sub-Schedules:    Where the Work is separated into phases that require separately 
phased payments, provide sub-schedules showing values correlated with each 
phase of payment. 

B. Format and Content: Use the Project Manual Table of Contents as a guide to establish the 
format for the Schedule of Values. 

1. Identification:   Include the following project identification on the Schedule of Values: 

a. Project name and location. 
b. Name of the Architect 
c. Project Number 
d. Contractor’s name and address 
e. Date of submittal 

2. Arrange the Schedule of Values in a tabular form with separate columns to indicate 
the following for each item listed: 

a. Generic name 
b. Related Specification Section 
c. Change Orders (numbers) that have affected value 
d. Dollar Value 
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e. Percentage of Contract Sum to the nearest one-hundredth percent, adjusted 
to total 100 percent 

3. Provide a breakdown of the Contract Sum in sufficient detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Break principal 
subcontract amounts down into several line items: 

a. A value will be given for at least every major specification section (subsections 
can logically be grouped together). 

b. A single material subcontractor (i.e. sod, window blinds) will not be required to 
be broken down into labor and material unless it is anticipated the materials 
will be stored and invoiced prior to installation. 

c. All multiple item subcontracts or work items (i.e. concrete, roofing, painting, 
mechanical, electrical items, etc.) will be shown broken down at least in labor 
and material (all taxes, burden and overhead and profit included). 

d. Mobilization (move-on, bond, insurance, temporary office and sanitary service 
installation) shall not exceed 2 1/2% of contract price. 

e. For multi-story work all items broken down per floor. 
f. f. Concrete broken down at least into foundation slab on grade, columns, 

beams and suspended slabs. 
g. Masonry divided into C.M.U. brick, stem walls, exterior walls, interior walls and 

elevator shaft. 
h. Plumbing broken down at least into underslab rough-in, vents and stacks 

supply piping, equipment items (each listed separately), fixtures and trim. 
i. HVAC:   Typically shown per specification section, labor and material, per 

floor. 
j. Electrical:   same as HVAC. 
k. Fire protection broken down at least into underground, rough-in and trim.  All 

per building and labor and material. 
l. Logical grouping of specification subsections is permitted. 

4. Round amounts off the nearest whole dollar, the total shall equal the Contract Sum. 
5. For each part of the Work where an Application for Payment may include materials 

or equipment, purchased or fabricated and stored, but not yet installed, provide 
separate line items on the Schedule of Values for initial cost of the materials, for 
each subsequent stage of completion, and for total installed value of that part of the 
Work. 

6. Margins of Cost: Show line items for indirect costs, and margins on actual costs, 
only to the extent that such items will be listed individually in Applications for 
Payment.  Each item in the Schedule of Values and Applications for Payment shall 
be complete including its total cost and proportionate share of general overhead and 
profit margin. 

a. At the Contractors’ option, temporary facilities and other major cost items that 
are not direct cost of actual work-in-place may be shown as separate line 
items in the Schedule of Values or distributed as general overhead expense. 

7. Schedule Updating: Update and resubmit the Schedule of Values when Change 
Orders or Construction Change Directives result in a change in the contract sum. 
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1.4 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be consistent with previous applications and payments 
as reviewed by the Owner representative and paid for by the Owner. 

1. The initial Application for Payment, the Application for Payment at time of 
Substantial Completion, and the Final Application for Payment involve additional 
requirements.  See items G, I, J and K of this section. 

B. Payment Application Times: The period of construction work covered by each Application 
of Payment is the period indicated in the Agreement. 

C. Payment Application Forms: Use the County’s most updated form as the form for 
Application for Payment.  Form given at the Preconstruction Conference. 

D. Application Preparation: Complete every entry on the form, including notarization and 
execution by person authorized to sign legal documents on behalf of the Owner.  
Incomplete applications will be returned without action. 

1. Entries shall match data on the Schedule of Values and Contractors’ Construction 
Schedule.  Use updated schedules if revisions have been made. 

2. Include amounts of Change Orders and Construction Change Directives issued prior 
to the last day of the construction period covered by the application. 

E. Transmittal:   Submit five (5) original executed copies of each Application for Payment to 
the Project Manager by means ensuring receipt within 24 hours; one copy shall be 
complete, including waivers of lien and similar attachments, when required. 

1. Transmit each copy with a transmittal form listing attachments, and recording 
appropriate information related to the application in a manner acceptable to the 
Project Manager. 

F. Payment will be processed once a month.  Payment for item will be based on percentage 
completed as determined and approved by the County Project Manager or invoice for 
stored materials.  Retainage (10%) will be held for all applications. 

G. Application for Payment at Substantial Completion: Following issuance of the Certificate of 
Substantial Completion, submit an Application for Payment; this application shall reflect 
any Certificates of Partial Substantial Completion issued previously for Owner occupancy 
of designated portions of the Work.  Application shall also include all items listed in Part H. 
above. 

H. Final Payment Application: Administrative actions and submittals, which must precede or 
coincide with submittal of the final payment.   Application for Payment includes the 
following: 

1. Completion of Project Close-Out requirements 
2. Completion of items specified for completion after Substantial Completion (Punch 

List) 
3. Contractor’s release of lien (on Owner’s form) 
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4. Subcontractor and material supplier release of lien 
5. Consent of Surety 
6. Power of attorney 
7. Asbestos-free letter 

PART 2 - PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION (NOT APPLICABLE) 

END OF SECTION 01027 
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SECTION 01035 - MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this section. 

1.2 SUMMARY 

A. This section specifies administrative and procedural requirements for handling and 
processing Contract modifications. 

B. Related Sections: The following sections contain requirements that relate to this section:  
1. Division 1 Section 01300 Submittals for requirements for the Contractor’s 

Construction Schedule 
2. Division 1 Section 01027 Application for Payment for administrative procedures 

governing applications for payment 
3. Division 1 Section 0161 Product Substitutions for administrative procedures for 

handling requests for substitutions made after award of the Contract. 

1.3 MINOR CHANGES IN THE WORK 

A. Supplemental instructions authorizing minor changes in the work, not involving an 
adjustment to the Contract Sum or Contract Time, will be issued by the Project Manager. 

1.4 CHANGE ORDER PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests: Proposed changes in the work that will require 
adjustment to the Contract Sum or Contract Time will be issued by the Project Manager, 
with a detailed description of the proposed change and supplemental or revised Drawings 
and Specifications, if necessary. 

1. Proposal requests issued by the Project Manager are for information only. Do not 
consider them instruction either to stop work in progress, or to execute the proposed 
change. 

2. Unless otherwise indicated in the proposal request, within 7 days of receipt of the 
proposal request, submit to the Project Manager from the Owner's review, an 
estimate of cost necessary to execute the proposed change. 

a. Include a list of quantities of products to be purchased and unit costs, along 
with the total amount of purchases to be made.  Where requested, furnish 
survey data to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts. 
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c. Include a statement indicating the effect the proposed change in the work will 
have on the Contract Time. 

d. Contractor and subcontractors will provide a complete detailed labor and 
material breakdown to justify change order request amount. 

B. Contractor-Initiated Change Order Proposal Requests: When latent or other unforeseen 
conditions in mutual accord with the Owner Representatives findings require 
modifications to the Contract, the Contractor may propose changes by submitting a 
request for a change to the Architect/Engineer. 

1. Include a statement outlining the 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 Contract Time. 

2. Include a list of quantities of products to be purchased and unit costs along with the 
total amount of purchases to be made.  Where requested, furnish survey data to 
substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

4. Comply with requirements in Section 01631 Product Substitutions- if the proposed 
change in the work requires that substitution of one product or system for a product 
or system not specified. 

5. Contractor and subcontractors will provide a complete detailed labor and material 
breakdown to justify change order request amounts. 

C. Proposal Request Form: Project Manager will transfer the information to the appropriate 
forms for approval.  Use AIA Document G 709 for Change Order Proposal Requests. 

D. Proposal Request Form: Use forms provided by the Owner for Change Order Proposals. 

1.5 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: When the Owner and Contractor are not in total 
agreement on the terms of a Change Order Proposal Request, the Project Manager may 
issue a Construction Change Directive instructing the Contractor to proceed with a change 
in the Work, for subsequent inclusion in a Change Order. 

1. The Construction Change Directive will contain a complete description of the change 
in the Work and designate the method to be followed to determine change in the 
Contract Sum or 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 the change, submit an itemized account and supporting data 
necessary to substantiate cost and time adjustments to the Contract. 
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1.6 CHANGE ORDER PROCEDURES 

A. Upon the Owner's approval of a Change Order Proposal Request, the Project Manager will 
issue a Change Order for signatures of the Owner and Contractor on County's Change 
Order form, as provided in the Conditions of the Contract. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 01035 
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SECTION 01040 - PROJECT COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and supervisory requirements necessary for project 
coordination including, but not necessarily limited to: 

1. Coordination 
2. Administrative and supervisory personnel 
3. General installation provisions 
4. Cleaning and protection 

B. Progress meetings, coordination meetings And Pre-installation conferences are included 
in Section 01200 - Project Meetings. 

C. Requirements for the Contractors Construction Schedule are included in Section 01300 
Submittals. 

1.3 COORDINATION 

A. Coordination:   Coordinate construction activities included under various Sections of these 
Specifications to ensure efficient and orderly installation of each part of the Work.  
Coordinate construction operations included under different Sections of the Specification 
that are dependent upon each other for proper installation, connection, and operation. 

1. Where installation of one part of the Work is dependent on installation of other 
components, either before or after its own installation, schedule construction 
activities in the sequence required to obtain the best results. 

2. Where availability of space is limited, coordinate installation of different components 
to assure maximum accessibility for required maintenance, service and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Where necessary, prepare memoranda for distribution to each party involved outlining 
special procedures required for coordination.  Include such items as required:  notices, 
reports, and attendance at meetings. 

1. Prepare similar memoranda for the Owner and separate Contractors where 
coordination of their Work is required. 
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C. Administrative Procedures:   Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and ensure orderly progress 
of the Work.  Such administrative activities include, but are not limited to, the following: 

 

1. Preparation of Schedules 
2. Installation and removal of temporary facilities 
3. Delivery and processing of submittals 
4. Progress meetings 
5. Project close-out activities 

D. Conservation:   Coordinate construction activities to ensure that operations are carried out 
with consideration given to conservation of energy, water, and materials. 

1. Salvage materials and equipment (if any) involved in performance of, but not 
actually incorporated in, the Work. 

E. Lack of coordination as specified in this and other sections of the contract documents are 
in grounds for assessment of back charges and/or termination in order to remediate the 
situation. 

1.4 SUBMITTALS 

A. Coordination Drawings:   Prepare and submit coordination Drawings where close and 
careful coordination is required for installation of products and materials fabricated off-site 
by separate entities, and where limited space availability necessitates maximum utilization 
of space for efficient installation of different components. 

1. Show the interrelationship of components shown on separate Shop Drawings. 
2. Indicate required installation sequences. 
3. Comply with requirements contained in Section - Submittals. 
4. Refer to Division-15 Section - Basic Mechanical Requirements, and Division-16 

Section - Basic Electrical Requirements for specific coordination drawing 
requirements for mechanical and electrical installations. 

B. Staff Names:   At the Preconstruction Conference submit a list of the Contractors principal 
staff assignments, including the Superintendent and other personnel in attendance at the 
site; identify individuals, their duties and responsibilities; list their addresses and telephone 
numbers. 

1. Post copies of the list in the project meeting room, the temporary field office, and 
each temporary telephone. 

PART 2 - PRODUCTS (NOT APPLICABLE) 
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PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION PROVISIONS 

A. Inspection of Conditions:   Require the Installer of each major component to inspect both 
the substrate and conditions under which work is to be performed.  Do not proceed until 
unsatisfactory conditions have been corrected in an acceptable manner. 

B. Manufacturers Instructions:   Comply with manufacturer’s installation instructions and 
recommendations, to the extent that those instructions and recommendations are more 
explicit or stringent than requirements contained in Contract Documents. 

C. Inspect materials or equipment immediately upon delivery and again prior to installation.  
Reject damaged and defective items. 

D. Provide attachment and connection devices and methods necessary for securing work.  
Secure work true to line and level.  Allow for expansion and building movement. 

E. Visual Effects:   Provide uniform joint widths in exposed work.  Arrange joints in exposed 
work to obtain the best visual effect.  Refer questionable choices to Project Manager for 
final decision. 

F. Recheck measurements and dimensions, before starting each installation. 

G. Install each component during weather conditions and Project status that will ensure the 
best possible results.  Isolate each part of the completed construction from incompatible 
material as necessary to prevent deterioration. 

H. Coordinate temporary enclosures with required inspections and tests, to minimize the 
necessity of uncovering completed construction for that purpose. 

I. Mounting Heights:   Where mounting heights are not indicated, install individual 
components at standard mounting heights recognized within the industry for the particular 
application indicated.  Refer questionable mounting height decisions to the 
Architect/Project Manager for final decision. 

3.2 CLEANING AND PROTECTION 

A. During handling and installation, clean and protect construction in progress and adjoining 
materials in place.  Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

B. Clean and maintain completed construction as directed by the Project Manager and as 
frequently as necessary to ensure its integrity and safety through the remainder of the 
construction period.  Adjust and lubricate operable components to ensure operability 
without damaging effects. 

C. Limiting Exposures:    Supervise construction activities to ensure that no part of the 
construction completed or in progress, is subject to harmful, dangerous, damaging, or 
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otherwise deleterious exposure during the construction period.  Where the applicable, 
such exposures include, but are not limited to, the following: 

1. Excessive static or dynamic loading 
2. Excessively high or low temperatures 
3. Excessively high or low humidity 
4. Air contamination or pollution 
5. Water 
6. Solvents 
7. Chemicals 
8. Soiling, staining and corrosion 
9. Rodent and insect infestation 
10. Combustion 
11. Destructive testing 
12. Misalignment 
13. Excessive weathering 
14. Unprotected storage 
15. Improper shipping or handling 
16. Theft 
17. Vandalism 

END OF SECTION 01040 
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SECTION 01044 - QUALITY CONTROL SERVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division -1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for quality control 
services. 

B. Quality control services include inspections and tests and related actions including reports, 
performed by independent agencies, governing authorities, and the Contractor.  They do 
not include Contract enforcement activities performed by the Architect. 

C. Inspection and testing services are required to verify compliance with requirements 
specified or indicated.  These services do not relieve the Contractor of responsibility for 
compliance with Contract Document requirements. 

D. Requirements of this Section relate to customized fabrication and installation procedures, 
not production of standard products. 

1. Specific quality control requirements for individual construction activities are 
specified in the Sections that specify those activities.  Those requirements, including 
inspections and test, cover production of standard products as well as customized 
fabrication and installation procedures. 

2. Inspection, test and related actions specified are not intended to limit the 
Contractor’s quality control procedures that facilitates compliance with Contract 
Document requirements. 

3. Requirements for the Contractor to provide quality control services required by the 
Architect, Owner, or authorities having jurisdiction are not limited by provisions of 
this Section. 

1.3 GENERAL QUALITY CONTROL 

A. The Contractor shall be responsible for maintaining and ensuring quality control over 
subcontractors, suppliers, manufacturers, materials, equipment, products, services, site 
conditions and workmanship to product work of specified quality.  The completed work 
shall be of high quality throughout. 
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1.4 WORKMANSHIP 

A. Comply with well-known standards recognized be each trade 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. Said 
qualifications shall be determined by well-known standards recognized by the trade for 
each respective portion of contract work. 

C. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration and racking. 

1.5 MANUFACTURER’S INSTRUCTIONS 

A. Comply with instructions in full detail, including each step in sequence.  Should 
instructions conflict with Contract Documents, request clarification from Architect before 
proceeding. 

1.6 MANUFACTURER’S CERTIFICATES 

A. When required by individual Specifications Section, submit manufacturer’s certificate and 
supporting documentation, in duplicate, that products meet or exceed specified 
requirements. 

B. ASBESTOS FREE MATERIALS - Manufacturer and/or supplier shall provide a written and 
notarized statement on manufacturer’s company letterhead to certify and warrant that 
product (s) utilized on project are asbestos free. 

1.7 MOCKUPS 

A. When required by individual Specifications Section, erect complete, full scale mockup of 
assembly at Project Site. 

1.8 MANUFACTURER’S FIELD SERVICES 

A. When specified in respective Specification Sections, require supplier and/or manufacturer 
to provide qualified personnel to observe field conditions, conditions of surfaces and 
installation, quality of workmanship, test, adjust and balance of equipment as applicable 
and to make appropriate recommendations. 

B. Representative shall submit written report to Owner listing observations, 
recommendations, and certifying full conformance and compliance with manufacturers 
standards or requirements. 
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1.9 TESTING LABORATORY SERVICES 

A. The County shall employ and pay for services of an Independent Testing Laboratory to 
perform inspections, tests for construction materials (soils, concrete) and threshold 
inspections. 

B. Services will be performed in accordance with requirements of governing authorities and 
with specified standards. 

C. Reports will be submitted to the County, Contractor and Architect giving observations and 
results of tests, indicating compliance or noncompliance with specified standards and with 
Contract Documents. 

D. Contractor shall cooperate with testing laboratory personnel; furnish tools, samples of 
materials, design, mix equipment, storage and assistance as requested. 

1. The contractor shall be responsible for notifying the testing laboratory at least 24 
hours prior to expected time for operations requiring testing services.  Longer length 
of notice to testing laboratory shall be provided by Contractor when required by the 
testing laboratory to ensure the timely scheduling and performance of all tests 
required. 

2. The Contractor is responsible for obtaining and paying tests including but not limited 
to test and balance, portable water bacteriological tests and test required in 
Divisions 7 through 16. 

E. The costs of any tests which fail will be paid for by the Contractor.  The amount to be 
reimbursed to the County by the Contractor, will be the amount invoiced to the County by 
the testing laboratory in accordance with the testing services fees set forth in its contract 
with the County. 

1.10 TEMPERATURE/HUMIDITY LOG 

A. The Contractor shall be responsible for preparing rain, temperature and humidity 
measuring devices at the project site and maintaining a log of temperature and humidity 
measurements. 

B. Said log shall contain a daily record of exterior temperature, rainfall amount and humidity 
conditions and where environmental conditions are specified in individual sections, a daily 
record of the temperature and humidity conditions where the work of those sections is 
stored and installed. 

C. The Temperature/Humidity Log shall be available to the Project Manager as part of the 
Contract Documents.  

1.11 RESPONSIBILITIES 
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A. The Owner shall provide inspections, tests and similar quality control services, specified in 
individual Specification Sections and these services include those specified to be 
performed by an independent agency and not by the Contractor. 

B. The Contractor shall cover all costs of tests or inspections to evaluate means and methods 
of installation performed as a substitution and not as originally specified. 

1. Re-testing:   The Contractor is responsible for re-testing where results of required 
inspections, test or similar services prove unsatisfactory and do not indicate 
compliance with Contract Documents requirements, regardless of whether the 
original test was the Contractor’s responsibility. 

a. Cost of re-testing construction revised or replaced by the Contractor is the 
Contractor’s responsibility, where required tests were performed on original 
construction. 

2. Associated Services:   The Contractor shall cooperate with agencies performing 
required inspections, tests and similar services and provide reasonable auxiliary 
services as requested.  Notify the agency sufficiently in advance of operations to 
permit assignment of personnel.  Auxiliary services required include, but are not 
limited to: 

a. Providing access to the work and furnishing incidental labor and facilities 
necessary to facilitate inspections and tests. 

b. aking adequate quantities of representatives samples of materials that require 
testing or assisting the agency in taking samples. 

c. Providing facilities for storage and curing the test samples. 
d. Providing the agency with a preliminary design mix proposed for use for 

materials mixes that require control by the testing agency. 
e. Security and protection of samples and test equipment at the Project site. 

C. Duties of the Testing Agency:   The independent testing agency engages to perform 
inspections, sampling and testing of materials and construction specified in individual 
Specification Sections shall cooperate with Architect and Contractor in performance of its 
duties, and shall provide qualified personnel to perform required inspections and tests. 

1. The agency shall notify the Architect and Contractor promptly of irregularities or 
deficiencies observed in the Work during performance of its services. 

2. The agency is not authorized to release, revoke, alter or  enlarge requirements of 
the Contract Documents, or approve or accept any portion of the Work. 

3. The agency shall not perform any duties of the Contractor. 

D. Coordination:   The Contractor and each agency engaged to perform inspection, tests and 
similar services shall coordinate the sequence of activities to accommodate required 
services with a minimum of delay.  In addition, the Contractor and each agency shall 
coordinate activities to avoid the necessity of removing and replacing construction to 
accommodate inspections and tests. 
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1. The Contractor is responsible for scheduling times for inspections, tests, taking 
samples and similar activities. 

1.12 SUBMITTALS 

A. Qualification for Service Agencies:   Engage inspection and testing service agencies, 
including independent testing laboratories, which are pre-qualified as complying with 
Recommended Requirements for Independent Laboratory qualification by the American 
Council of Independent Laboratories, and which specialize in the types of inspections and 
tests to be performed. 

1. Each independent inspection and testing agency engages on the Project shall be 
authorized by authorities having jurisdiction to operate in the State in which the 
Project is located. 

PART 2 - PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.1 REPAIR AND PROTECTION 

A. General:   Upon completion of inspection, testing, sample-taking and similar services, 
repair damaged construction and restore substrates and finished to eliminate deficiencies, 
including deficiencies in visual qualities of exposed finishes.  Comply with Contract 
Document requirements for Cutting and Patching. 

B. Protect construction exposed by or for quality control service activities, and protects and 
repaired construction. 

C. Repair and protection in the Contractor’s responsibility regardless of the assignment of 
responsibility for inspection, testing or similar services. 

 END OF SECTION 01044  
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for cutting and 
patching. 

B. Refer to other Sections for specific requirements and limitations applicable to cutting and 
patching individual parts of the Work. 

1. Requirements of this Section apply to mechanical and electrical installations.  Refer 
to Division-15 and Division-16 Sections for other requirements and limitations 
applicable to cutting and patching mechanical and electrical installations. 

1.3 SUBMITTALS 

A. Cutting and Patching Proposal:    Where approval of procedures for cutting and patching is 
required before proceeding, submit a proposal describing procedures well in advance of 
the time cutting and patching will be performed and request approval to proceed.  Include 
the following information, as applicable, in the proposal: 

1. Describe the extent of cutting and patching required and how it is to be performed; 
indicate why it cannot be avoided. 

2. Describe anticipated results in terms of changes to existing construction; include 
changes to structural elements and operating components as well as changes in the 
building appearance and other significant visual elements. 

3. List products to be used and firms or entities that will perform Work. 
4. Indicate dates when cutting and patching is to be performed. 
5. List utilities that will be disturbed or affected, including those that will be relocated 

and those that will be temporarily out-of-service.  Indicate how long service will be 
disrupted. 

6. Where cutting and patching involves addition of reinforcement to structural 
elements, submit details and engineering calculations to show how reinforcement is 
integrated with the original structure. 

7. Approval by the Architect to proceed with cutting and patching does not waive the 
Architect right to later require complete removal and replacement of a part of the 
Work found to be unsatisfactory. 
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1.4 QUALITY ASSURANCE 

A. Requirements for Structural Work:   Do not cut and patch structural elements in a manner 
that would reduce their load carrying capacity or load-deflection ratio. 

1. Obtain approval of the cutting and patching proposal before cutting and patching the 
following structural elements. 

a. Foundation construction 
b. Bearing and retaining walls 
c. Structural concrete 
d. Structural steel 
e. Lintels 
f. Timber and primary wood framing 
g. Structural decking 
h. Miscellaneous structural metals  
i. Stair systems 
j. Exterior curtain wall construction 
k. Equipment supports 
l. Piping, ductwork, vessels and equipment 
m. Structural systems of special construction in Division 13. 

B. Operational and Safety Limitations:    Do not cut and patch operating elements or safety 
related components in a manner that would result in reducing their capacity to perform as 
intended, or result in increased maintenance, or decreased operational life or safety.  
Refer to Divisions 15 and 16 regarding Fire Rated Penetrations. 

1. Obtain approval of the cutting and patching proposal before cutting and patching the 
following operating elements or safety related systems. 

a. Shoring, bracing and sheeting 
b. Primary operational systems and equipment 
c. Air or smoke barriers 
d. Water, moisture, or vapor barriers 
e. Membranes and flashings 
f. Fire protection systems 
g. Noise and vibration control elements and systems 
h. Control systems 
i. Communication systems 
j. Conveying systems 
k. Electrical wiring systems 
l. Special construction specified by Division-13 Sections 

C. Visual Requirements:    Do not cut and patch construction exposed on the exterior or in 
occupied spaces, in a manner that would, in the Architect opinion, reduce the building 
aesthetic qualities, or result in visual evidence of cutting and patching.  Remove and 
replace work cut and patched in a visually unsatisfactory manner. 

1. If possible retain the original installer or fabricator to cut and patch the following 
categories of exposed work, or if it is not possible to engage the original installer or 
fabricator, engage another recognized experienced and specialized firm: 
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a. Processed concrete finishes 
b. Preformed metal panels 
c. Window wall system 
d. Stucco and ornamental plaster 
e. Acoustical ceilings 
f. Carpeting 
g. Wall covering 
h. HVAC enclosures, cabinets or covers 
i. Roofing systems 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Use materials that are identical to existing materials.  If identical materials are not 
available or cannot be used where exposed surfaces are involved, use materials that 
match existing adjacent surfaces to the fullest extent possible with regard to visual effect 
unless otherwise indicated by Architect/Owner.  Use materials whose installed 
performance will equal or surpass that of existing materials. 

PART 3 - EXECUTION  

3.1 INSPECTION 

A. Before cutting existing surfaces, examine surfaces to be cut and patched and conditions 
under which cutting and patching is to be performed.  Take corrective action before 
proceeding, if unsafe or unsatisfactory conditions are encountered. 

1. Before proceeding, meet at the site with all parties involved in cutting and patching, 
including mechanical and electrical trades.  Review areas of potential interference 
and conflict.  Coordinate procedures and resolve potential conflicts before 
proceeding. 

3.2 PREPARATION 

A. Temporary Support:    Provide temporary support of work to be cut. 

B. Protection:    Protect existing construction during cutting and patching to prevent damage. 
 Provide protection from adverse weather conditions for portions of the Project that might 
be exposed during cutting and patching operations. 

C. Avoid interference with use of adjoining areas and interruption of free passage to adjoining 
areas. 

D. Take all precautions necessary to avoid cutting existing pipe, conduit or ductwork serving 
the building, but scheduled to be removed or relocated until provisions have been made to 
bypass them. 
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3.3 PERFORMANCE 

A. General:  Employ skilled workmen to perform cutting and patching.  Proceed with cutting 
and patching at the earliest feasible time and complete without delay. 

1. Cut existing construction to provide for installation of other components or 
performance of other construction activities and the subsequent fitting and patching 
required to restore surfaces to their original condition. 

B. Cutting:    Cut existing construction using methods least likely to damage elements to be 
retained or adjoining construction.  Where possible review proposed procedures with the 
original installer; comply with the original installer recommendations. 

1. In general, where cutting is required use hand or small power tools designed for 
sawing or grinding, not hammering and chopping.  Cut holes and slots neatly to size 
required with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use. 

2. To avoid marring existing finished surfaces, cut or drill from the exposed or finished 
side into concealed surfaces. 

3. Cut through concrete and masonry using a cutting machine such as a Carborundum 
saw or diamond core drill. 

4. Comply with requirements of applicable Sections of Division-2 where cutting and 
patching required excavating and backfilling. 

5. By-pass utility services such as pipe or conduit, before cutting, where services are 
shown or required to be removed.  Cap, valve or plug and seal the remaining portion 
of pipe or conduit to prevent entrance of moisture or other  foreign matter after by-
passing and cutting. 

C. Patching:   Patch with durable seams that are as invisible as possible.  Comply with 
specified tolerances. 

1. Where feasible, inspect and test patched areas to demonstrate integrity of the 
installation. 

2. Restore exposed finishes of patched areas and extend finish restoration into 
retained adjoining construction in a manner that will eliminate evidence of patching 
and refinishing. 

3. Where removal of walls or partitions extends one finished area into another, patch 
and repair floor and wall surfaces in the new space to provide an even surface of 
uniform color and appearance.  Remove existing floor and wall coverings and 
replace with new materials if necessary to achieve uniform color and appearance. 

a. Where patching occurs in a smooth painted surfaces, extend final coat over 
entire unbroken surfaces containing the patch, after the patched area has 
received primer and second coat. 

3.4 CLEANING 

A. Thoroughly clean areas and spaces where cutting and patching is performed or used as 
access.  Remove completely paint, mortar, oils, putty and items of similar nature.  
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Thoroughly clean piping, conduit and similar features before painting or other finishing is 
applied.  Restore damaged materials to their original condition. 

 

END OF SECTION 01045 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

1.2 DEFINITIONS 

A. General:   Basic Contract definitions are included in the Conditions of the Contract. 

B. Indicated:   The term indicated refers to graphic representations, notes or schedules on 
the Drawings, or other Paragraphs or Schedules in the Specifications, and similar 
requirements in the Contract Documents.  Where terms such as shown, noted, scheduled 
and specified are used, it is to help the reader locate the reference; no limitation on 
location is intended. 

C. Directed:   Terms such as directed, requested, authorized, selected, accepted, required, 
and permitted mean directed by the Project Manager, requested by the Architect/Project 
Manager and similar phrases. 

D. Reviewed:   This term approved means accepted, where used in conjunction with the 
Architect's action on the Contractor's submittals, applications, and requests, is limited to 
the Architect's duties and responsibilities as stated in the Conditions of the Contract. 

E. Regulations:   The term Regulations includes laws, ordinances, statutes, and lawful orders 
issued by authorities having jurisdiction, as well as rules, conventions, and agreements 
within the construction industry that control performance of the Work. 

F. Furnish:   The term furnish is used to mean supply and deliver to the Project site, ready 
for unloading, unpacking, assembly, installation, and similar operations. 

G. Install:   The term install is used to describe operations at project site including the actual 
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to 
dimension, finishing, curing, protecting, cleaning, and similar operations 

H. Provide:   The term provide means to furnish and install, complete and ready for the 
intended use. 

I. Installer:  An Installer is the Contractor or an entity engaged by the Contractor, either as an 
employee, subcontractor, or contractor of lower tier for performance of a particular 
construction activity, including installation, erection, application, and similar operations.  
Installers are required to be experienced in the operations they are engaged to perform. 

 
1. The term experienced, when used with the term Installer, means having a minimum 

of five previous projects similar in size and scope to this Project, being familiar with 
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the special requirements indicated, and having complied with requirements of the 
authority having jurisdiction. 

2. Trades:   Use of titles such as carpentry is not intended to imply that certain 
construction activities must be performed by accredited or unionized individuals of a 
corresponding generic name, such as carpenter.  It also does not imply that 
requirements specified apply exclusively to trades persons of the corresponding 
generic name. 

J. Project Site is the space available to the Contractor for performance of construction 
activities, either exclusively or in conjunction with others performing other work as part of 
the Project.  The extent of the Project Site is shown on the Drawings and may or may not 
be identical with the description of the land on which the Project is to be built. 

K. Testing Laboratories:   A testing laboratory is an independent entity engaged to perform 
specific inspections or tests, either at the Project sites or elsewhere, and to report on and, 
if required, to interpret results of those inspections or tests. 

1.3 SPECIFICATION FORMAT AND CONTENT EXPLANATION 

A. Specification Format:   These Specifications are organized into Divisions and Sections 
based on the Construction Specifications Institute's 16 Division format and MASTER 
FORMAT numbering system. 

B. Specification Content:   This Specification uses certain conventions in the use of language 
and the intended meaning of certain terms, words, and phrases when used in particular 
situations or circumstances.  These conventions are explained as follows: 

1. Abbreviated Language:   Language used in Specifications and other Contract 
Documents is the abbreviated type.  Words and meaning shall be interpreted as 
appropriate.  Words that are implied, but not stated shall be interpolated as the 
sense required.  Singular words will be interpreted as plural and plural words 
interpreted as singular where applicable and the context of the Contract Documents 
so indicates. 

2. Imperative and streamlined language is used generally in the Specifications.  
Requirements expressed in the imperative mood are to be performed by the 
Contractor.  At certain locations in the text, for clarity, subjective language is used to 
describe responsibilities that must be fulfilled indirectly by the Contractor, or by 
others when so noted. 

a. The words, shall be shall be included by inference wherever a colon (:) is 
used within a sentence or phrase. 

1.4 INDUSTRY STANDARDS 

A. Applicability of Standards: Except where the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect 
as if bound or copies directly into the Contract Documents to the extend reference.  Such 
standards are made part of the Contract Documents by reference. 
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B. Publication Dates: Comply with the standard in effect as of the date of the Contract 
Documents. 

C. Conflicting Requirements: Where compliances with two or more standards are specified, 
and the standards may establish different or conflicting requirements for minimum 
quantities or quality levels.  Refer requirements that are different, but apparently equal, 
and uncertainties to the Architect for a decision before proceeding. 

1. Minimum Quantity or Quality Levels:   The quantity of quality level shown or 
specified shall be 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.  In complying with these requirements, indicated 
numeric values are minimum or maximum, as appropriate for the context of the 
requirements.  Refer uncertainties to the Architect/Owner for a decision before 
proceeding. 

D. Copies of Standards:   Each entity engaged in construction on the Project is required to be 
familiar with industry standards applicable to that entity's construction activity.  Copies of 
applicable standards are not bound with the Contract Documents. 

1. Where copies of standards are needed for performance of a required construction 
activity.  The Contractor shall obtain copies directly from the publication source or 
any other authorized source. 

E. Abbreviations and Names:   Trade association names and titles of general standards are 
frequently abbreviated.  Where such acronyms or abbreviations are used in the 
Specifications or other Contract Documents, they mean the recognized name of the trade 
association, standards generating organization, authority having jurisdiction, or other entity 
applicable to the context of the text provision.  See Trade Reference List at the end of this 
Section refer to the Encyclopedia of Associations, published by Gale Research Co., 
available in most libraries. 

1.5 GOVERNING REGULATIONS/AUTHORITIES 

A. The Architect has contacted authorities having jurisdiction where necessary to obtain 
information necessary the preparation of Contract Documents.  Contact authorities having 
jurisdiction directly for information and decisions having a bearing on the work. 

1.6 SUBMITTALS 

A. Permits, Licenses, and Certificates:   For the Owner's records, submit copies of permits, 
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 
receipts for fee payments, judgments, and similar documents, correspondence, and 
records established in conjunction with compliance with standards and regulation bearing 
upon performance of the Work. 
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1.7 TRADE REFERENCES 
 
Acronyms for abbreviations used in the Specifications or other Contract Documents 
mean the recognized name of the trade association, standards generating organization, 
authority that have jurisdiction or other entity applicable to the context of the text 
provision. 
 
AA  Aluminum Association 
 
AABC  Associated Air Balance Council 
 
AAMA  American Architectural Manufacturers Association 
 
AAN  American Association of Nurserymen 
 
AASHTO American Association of State Highway and Transportation Officials 
 
ACI  American Concrete Institute 
 
ACIL  American Council of Independent Laboratories 
 
ACPA  American Concrete Pipe Association 
 
ADC  Air Diffusion Council 
 
AGA  American Gas Association 
 
AHA  American Hardboard Association 
 
AI  Asphalt Institute 
 
AIHA  American Industrial Hygiene Association 
  
AISC  American Institute of Steel Construction 
 
AISI  American Iron and Steel Institute 
 
AMCA  Air Movement and Control Association 
 
ANSI  American National Standards Institute 
 
APA  American Plywood Association 
 
ARI  Air Conditioning and Refrigeration Institute 
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ASA  Acoustical Society of America 
 
ASC  Adhesive and Sealant Council 
 
ASHRAE American Society of Heating, Refrigerating, and Air Conditioning 

Engineers 
 
ASME  American Society of Mechanical Engineers 
 
ASPE  American Society of Plumbing Engineers 
 
ASSE  American Society of Sanitary Engineers 
 
ASTM  American Society of Testing of Materials 
 
AWI  Architectural Woodwork Institute 
 
AWPB  American Wood Preservers Bureau 
 
AWS  American Welding Society 
 
AWWA American Water Works Association 
 
BHMA  Builders Hardware Manufacturers Association 
 
CISPI  Cast Iron Soil Pipe Institute 
 
CRSI  Concrete Reinforcing Steel Institute 
 
DHI  Door and Hardware Institute 
 
DLPA  Decorative Laminate Products Association 
 
EIMA  Exterior Insulation Manufacturers Association 
 
FGMA  Flat Glass Marketing Association 
 
FM  Factory Mutual Engineering and Research 
 
GA  Gypsum Association 
 
ICBO  International Conference of Building Officials 
 
IEEE  Institute of Electrical and Electronic Engineers 
 
IESNA Illuminating Engineering Society of North America 
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MBMA Metal Building Manufacturers Association 
 
ML/SFA Metal Lath/Steel Framing Association 
 
MSS  Manufacturers Standardization Society of the Valve and Fittings Industry 
 
NAAMM National Association of Architectural Metal Mfgs. 
 
NAPA  National Asphalt Pavement Association 
 
NAPF  National Association of Plastic Fabricators (Now DLPA) 
 
NBHA  National Builder's Hardware Association (Now DHI) 
 
NCMA  National Concrete Masonry Association 
 
NEC  National Electric Code 
 
NECA  National Electric Contractors Association 
 
NEII  National Elevator Industry, Inc. 
 
NFPA  National Fire Protection Association 
 
NHLA  National Hardwood Lumber Association 
 
NPA  National Particle board Association 
 
NPCA  National Paint and Coatings Association 
 
NRCA  National Roofing Contractors Association 
 
NSF  National Sanitation Foundation 
 
NWMA National Woodwork Manufacturers Association (Now NWWDA) 
 
NWWDA National Wood Window and Door Association (Formerly NWMA) 
 
PDI  Plumbing and Drainage Institute 
 
RFCI  Resilient Floor Covering Institute 
 
RMA  Rubber Manufacturers Association 
 
SDI  Steel Deck Institute 
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S.D.I.  Steel Door Institute 
 
SGCC  Safety Glazing Certification Council 
 
SHLMA Southern Hardwood Lumber Manufacturers Association (Now HMA) 
 
SIGMA Sealed Insulating Glass Manufacturers Association 
 
SMACNA Sheet Metal and Air Conditioning Contractors National Association 
 
SJI  Steel Joist Institute 
 
SPRI  Single Ply Roofing Institute 
 
SSPC  Steel Structures Painting Council 
 
SWI  Steel Window Institute 
 
TCA  Tile Council of America 
 
UL  Underwriters Laboratories 
 
WCMA Wall Covering Manufacturers Association 
 
WRI  Wire Reinforcement Institute 
 
WSFI  Wood and Synthetic Flooring Institute 

1.8 FEDERAL GOVERNMENT AGENCIES 

A. Names and titles of federal government standard or Specification producing agencies are 
frequently abbreviated.  The following acronyms or abbreviations referenced in the 
Contract Documents indicate names of standard of Specification producing agencies of 
the federal government.  Names and addresses are subject to change but are believed to 
be, but are not assured to be, accurate and up-to-date as of the date of the  Contract 
Documents. 

 
CE  Corps of Engineers 

(US Department of the Army) 
Chief of Engineers - Referral 
Washington, DC 20314   (202) 272-0660 

 
CFR  Code of Federal Regulations 

Available from the Government Printing Office 
North Capitol St. Between G and H Street, NW 
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Washington, DC 20402   (202) 783-3238 
 
 (MATERIAL IS USUALLY FIRST PUBLISHED IN THE FEDERAL REGISTER) 
 
CPSC  Consumer Product Safety Commission 

5401 Westbard Avenue 
Washington, DC 20816   (800) 638-2772 

 
CS  Commercial Standard 

(US Department of Commerce) 
Government Printing Office 
Washington, DC 20402   (202) 377-2000 

 
DOC  Department of Commerce 

14th Street and Constitution Ave., NW 
Washington, DC 20230   (202) 377-2000 

 
DOT  Department of Transportation  

400 Seventh St., SW 
Washington, DC 20590   (202) 426-4000 

 
EPA  Environmental Protection Agency 

401 M. St., SW 
Washington, DC 20460   (202) 382-2090 

 
FAA  Federal Aviation Administration 

(U.S. Department of Transportation) 
800 Independence Avenue SW 
Washington, DC 20590   (202) 366-4000 

 
FCC  Federal Communications Commission 

1919 M. Street NW 
Washington, DC 20554   (202) 632-7000 

 
NBS  National Bureau of Standards 

(U.S. Department of Commerce) 
Gaithersburg, MD 20899   (301) 921-1000 

 
OSHA  Occupational Safety and Health Administration 

(U.S. Department of Labor) 
Government Printing Office 
Washington, DC 20402   (202) 523-7001 

 
PS  Product Standard of NBS 

(U.S. Department of Commerce) 
Government Printing Office 
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Washington, DC 20402   (202) 783-3238 
 
USDA  U.S. Department of Agriculture 

Independence Avenue 
Between 12th and 14 Street, SW 
Washington, DC 20250   (202) 447-8732 

PART 2 - PRODUCTS  
 

(Not Applicable) 

PART 3 - EXECUTION  
 

(Not Applicable) 
 

END OF SECTION 01095 
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SECTION 01100 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Work covered by the Contract Documents. 
2. Type of the Contract. 
3. Use of premises. 
4. Specification formats and conventions. 

1.2 PROJECT INFORMATION 

A. Project Identification:  The Orange County Courthouse, Orange County, Florida.  The 
facility consists of a 25‐story courthouse tower, two 5‐story office buildings and a 1,500 
car garage parking garage. 

B. Owner:  Orange County Government 

C. Architect: Rhodes+Brito Architects, Orlando, FL 

D. Mechanical Engineer: Milan Engineering, Winter Park 

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of the Project is defined by the Contract Documents and consists of the 
following: 
1. Provide new intermediate duplex booster pump with VFD (BP‐2) at location 

convenient to facility. Verify desired location with facility. 
2. Replace Existing Booster Pump 
3. Connect Existing Booster Pump/BP‐2 system to facility BAS.  

1.4 TYPE OF CONTRACT 

A. Project will be constructed under a single prime contract. 

1.5 USE OF PREMISES 

A. General:  Contractor shall have limited use of premises for construction operations as 
indicated on Drawings by the Contract limits. 

B. Use of Site:  Limit use of premises to areas within the Contract limits indicated.  Do not 
disturb portions of Project site beyond areas in which the Work is indicated. 
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1. Limits:  Confine constructions operations to areas within the Contract limits 
indicated.  

2. Courthouse operates on a 24-hour a day 7-day a week basis. 
3. Minimize any disruption to all operating areas, including parking areas. 

a. Existing systems shall remain in operation during the construction period, 
excluding times required for installation of new work.  Schedule and 
coordinate all times of interrupted service with the OCCH. 

b. Schedule and coordinate with the OCCH any shut down or disruption to 
public services or any existing systems a minimum of 72 hours (3 business 
days excluding weekends and holidays) in advance. 

4. Provide all temporary directional signage, safety, and barricading required for 
passenger services.   

a. Submit a plan indicating signage, safety, and barricading, at the pre-
construction meeting. 

b. Directional signing at the access gate and or along the delivery route to the 
storage area or work site shall be as directed by the OCCH. 

5. Confine operations to areas within Contract limits indicated.  Portions of the site 
beyond areas in which construction operations are indicated are not to be 
disturbed. 

6. Access to site shall be shown on the plans or as directed by the OCCH.  Do not 
permit any unauthorized construction personnel or traffic on the site.  Provide for 
traffic control to and from the various construction areas.  Immediately clean-up 
any debris deposited along the access road as a result of construction traffic. 

a. Keep driveways and entrances serving the premises clear and available to 
the Owner, Tenant, their employees at all times, and the public.  Do not 
use these areas for parking or storage of materials.  Schedule deliveries to 
minimize space and time requirements for storage of materials and 
equipment on site. 

7. All material orders for delivery to the site will use as a delivery address the 
access point at the Contractor’s storage site.  

a. Delivery of materials and removal of demolished and discarded materials 
shall be scheduled as follows.  Coordinate with the OAR and allow for the 
least possible disruption of the facilities normal operations. 

 
1) Schedule and coordinate all deliveries and removal of debris 

between the hours of 10:00 PM and 6:00 AM each day of the work 
week. 

8. The limits of construction material storage areas, equipment storage areas, and 
parking areas shall be as indicated in the documents or as directed by the 
OCCH. Erect and maintain suitable fencing, marking and warning devices 
suitable for both day/night use to delineate the perimeter of all such areas. 



ORANGE COUNTY COURTHOUSE  SUMMARY 
DOMESTIC WATER BOOSTER PUMP  SECTION 01100 
 

RHODES + BRITO ARCHITECTS 01100 - 3 
R+B 12003.010 CONSTRUCTION DOCUMENTS 

1.6 WORK RESTRICTIONS 

A. Work Restrictions: As directed by the Owner. 

1. Comply with limitations on use of public streets and other requirements of 
authorities having jurisdiction. 

B. On-Site Work Hours:   

1. Work shall be performed after 9:00pm and the area shall be cleaned before 
6:00am. 

2. Weekend Hours: Coordinate with Owner. 
3. Early Morning Hours: Coordinate with Owner. 
4. Hours for Utility Shutdowns: Coordinate with Owner. 
5. No work can be performed during normal operations hours.  Coordinate with 

Owner. 

C. Deliveries:  All deliveries shall be to the construction site. 

D. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by 
Owner or others unless permitted under the following conditions and then only after 
providing temporary utility services according to requirements indicated: 

1. Notify Owner not less than 72 hours in advance of proposed utility interruptions. 
2. Obtain Owner's written permission before proceeding with utility interruptions. 

E. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of 
noise and vibration, odors, or other disruption to Owner occupancy with Owner. 

1. Notify Owner not less than two days in advance of proposed disruptive 
operations. 

2. Obtain Owner's written permission before proceeding with disruptive operations. 

1.7 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. Specification requirements are to be performed by Contractor unless specifically 
stated otherwise. 

1.8 SECURITY REQUIREMENTS FOR WORK AT THE ORANGE COUNTY 
COURTHOUSE 

A. Security and Identification 
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1. All costs for background investigations will be Contractor’s responsibility.  The 
County shall have the right to request any additional investigative background 
information including, but limited to, the employment record, Right-To-Know 
records, E-Verify system records (if the Contractor uses this service as a means 
to determine employment eligibility, available through www.uscis.gov), training 
records, payroll records, position for which hired including site location of any 
personnel assigned to perform the services.  The Contractor shall furnish, in 
writing, such information to the extent allowed by law, prior to commencement of 
services.  The County reserves the right to conduct its own investigation of any 
employee of the Contractor. 

2. Background Checks for the contractor’s staff must be approved by Orange 
County’s Security team prior to working in any County facility.  Contractors are 
responsible for obtaining the necessary forms for background checks for work at 
the Courthouse.  All contractor’s staff background checks will be sent to 
Stephanie.Soto@ocfl.net for approval.  For security purposes and to maintain 
privacy when submitting FDLE Background Checks via e-mail the subject line of 
the email must contain the following ***EXEMPT*** 

a. The Orange County Project Manager will inform the contractor of their 
Background Check results. 

b. Upon Background Check approval the contractor’s staff shall arrange an 
appointment with the Human Resources Division staff to obtain a Orange 
County photo ID badge.  An affidavit of Identity form (issued by the 
contractor) and a State of Florida ID or Drivers License will be required. 

3. Contractor’s employees will not be allowed in Orange County facilities without 
completed and approved background investigations. 

 
IOC1 - 450 E. South Street 

ID Badge Hours of Operation: 
Wednesday & Thursday 8:00a.m. - 11:30a.m. 

Friday 12:00p.m. - 2:30p.m. 

1.9 OWNER OCCUPANCY 

A. Full Owner Occupancy:  The Owner, its tenants, and the public will occupy the site and 
existing building and adjacent facilities (outside the limits of the construction area) 
during the entire construction period.  Cooperate with the Owner during construction 
operations to minimize conflicts, facilitate occupancy usage, and protect persons and 
property in the project area during the entire construction period.  Perform the Work so 
as not to interfere with the Owner's operations. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01100 
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SECTION 01200 - PROJECT MEETINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for project meetings 
including but not limited to: 

1. Pre-Construction Conference 
2. Pre-Installation Conference 
3. Coordination Meetings 
4. Progress Meetings 

B. Construction schedules are specified in Section 01300 Submittals. 

1.3 PRE-CONSTRUCTION CONFERENCE 

A. Schedule a pre-construction conference and organizational meeting at the project site or 
other convenient location no later than 20 days after execution of the agreement and prior 
to commencement of construction activities.  Conduct the meeting to review 
responsibilities and personnel assignments. 

B. Attends:   The OWNERS, Representative, the Contractor and its superintendent, major 
subcontractors, manufacturers, suppliers and other concerned parties shall each be 
represented at the conference by persons familiar with and authorized to conclude 
matters relating to the work. 

C. Agenda:   Discuss items of significance that could affect progress including such topics 
as: 

1. Tentative construction schedule 
2. Critical Work sequencing and/coordinating 
3. Designation of responsible personnel 
4. Procedures for processing field decisions and Change Orders 
5. Procedures for processing Applications for Payment 
6. Distribution of Contract Documents 
7. Submittal of Shop Drawings, Product Data and Samples 
8. Preparation of record documents 
9. Use of the Premises 
10. Office, Work and storage areas 
11. Equipment deliveries and priorities 
12. Safety procedures 
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13. First aid 
14. Security 
15. Housekeeping 
16. Working hours 

D. Contractor must submit at the time of the meeting at least the following items: 

1. Schedule of Values 
2. Listing of key personnel including project superintendent and subcontractors with 

their addresses, telephone numbers, and emergency telephone numbers. 
3. Preliminary Construction Schedule 
4. Submittal Schedule 

1.4 PRE-INSTALLATION CONFERENCE 

A. Conduct a Pre-installation conference at the site before each construction activity that 
requires coordination with other construction.  The 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 at least 48 hours in advance the Project Manager 
of scheduled meeting dates. 

1. Review the progress of other construction activities and preparations for the 
particular activity under consideration at each pre-installation conference, including 
requirements for: 

a. Contract Documents 
b. Options 
c. Related Change Orders 
d. Purchases 
e. Deliveries 
f. Shop Drawings, Product Data and Quality Control Samples 
g. Possible conflicts 
h. Compatibility problems 
i. Time schedules 
j. Weather limitations 
k. Manufacturer's recommendations 
l. Comparability of materials 
m. Acceptability of substrates 
n. Temporary facilities 
o. Space and access limitations 
p. Governing regulations 
q. Safety 
r. Inspection and testing requirements 
s. Required performance results   
t. Recording requirements 
u. Protection 

2. Record significant discussions and agreements and disagreements of each 
conference along with and approved schedule.  Distribute the record of the meeting 
to everyone concerned promptly including the Owner and Architect. 
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3. Do not proceed if the conference cannot be successfully concluded.  Initiate 
whatever actions are necessary to resolve impediments to performance of Work and 
reconvene the conference at the earliest feasible date. 

1.5 COORDINATION MEETINGS 

A. Conduct project coordination meeting at weekly intervals on day and time as established 
by the Project Manager or more frequently, if necessary convenient for all parties 
involved.  Project coordination meetings are in addition to specific meetings held for other 
purposes, such as regular progress meetings and special pre-installation meetings. 

B. Request representation at each meeting by every party currently involved in coordination 
or planning for the construction activities involved, to include subcontractors and 
representatives. 

C. Contractor shall record meeting results and distribute copies to everyone in attendance 
and to others affected by decisions or actions resulting from each meeting. 

1.6 PROGRESS MEETINGS 

A. Conduct progress meetings at the Project site at bimonthly intervals or more frequently if 
necessary as directed by the Project Manager.  Notify the Owner at least 48 hours in 
advance of scheduled meeting time and dates.  Coordinate dates of meetings with 
preparation of the payment request. 

B. Attendees: In addition to representatives of the Owner and Architect, each subcontractor, 
supplier or other entity concerned with current progress of involved in planning, 
coordination or performance of future activities with the project and authorized to 
conclude matters relating to progress. 

C. Agenda:   Review and correct or approve minutes of the previous progress meeting.  
Review other items of significance that could affect progress.  Include topics for 
discussion as appropriate to the current status of the Project. 

1. Contractor’s Construction Schedule:   Review progress since the last meeting.  
Determine where each activity is in relation to the Contractor’s Construction 
Schedule, whether on time, ahead, or behind 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. 

2. Review the present and future needs of each entity present, including such items as: 

a. Interface requirements 
b. Time 
c. Sequences 
d. Deliveries 
e. Off-site fabrication problems 
f. Access 
g. Site utilization 
h. Temporary facilities and services 
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i. Hours of work 
j. Hazards and risks 
k. Housekeeping 
l. Quality and work standards 
m. Change Orders 
n. Documentation of information for payment requests. 

D. Reporting:   No later than 3 days after each progress meeting date, distribute copies of 
minutes of the meeting to each party present and to other parties who should have been 
present.  Include a brief summary, in narrative form, or progress since the previous 
meeting and report. 

PART 2 - PRODUCTS  (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 01200 
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SECTION 01300 - SUBMITTALS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for submittals required 
for performance of the Work, including: 

1. Contractors Construction Schedule 
2. Submittal Schedule 
3. Daily Construction Reports 
4. Shop Drawings 
5. Product Data 
6. Samples 

B. Administrative Submittals:   Refer to other Division-1 Sections and other Contract 
Documents for requirements for administrative submittals.  Such submittals include, but 
are not limited to: 

1. Permits 
2. Applications for Payment 
3. Performance and Payment Bonds 
4. Insurance Certificates 
5. List of Subcontractors with start and finish dates (update as necessary) 
6. Schedule of Values 
7. Construction Schedule 

C. The Schedule of Values submittal is included in Section 01027 Applications for Payment. 

D. Inspection and test reports are included in Section 01044 Quality Control Services. 

1.3 SUBMITTAL PROCEDURES 

A. Coordination:   Coordinate preparation and processing of submittals with performance of 
construction activities.  Transmit each submittal sufficiently in advance of performance of 
related construction activities to avoid delay. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related elements of the 
Work so processing will not be delayed by the need to review submittals 
concurrently for coordination. 
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a. The Project Manager reserves the right to withhold action on a submittal 
requiring coordination with other submittals until related submittals are 
received. 

3. Processing:   Allow sufficient review time so that installation will not be delayed as a 
result of the time required to process submittals, including time for resubmittals. 

a. Allow two weeks for initial review.   Allow additional time if processing must be 
delayed to permit coordination with subsequent submittals.  The Project 
Manager will promptly advise the Contractor when a submittal being 
processed must be delayed for coordination. 

b. If an intermediate submittal is necessary, process the same as the initial 
submittal. 

c. Allow two weeks for reprocessing each submittal. 
d. No extension of Contract Time will be authorized because of failure to transmit 

submittals to the Architect sufficiently in advance of the Work to permit 
processing. 

B. Submittal Preparation:    Place a permanent label or title block on each submittal for 
identification.  Indicate the name of the entity that prepared each submittal on the label or 
title block. 

1. Provide a space approximately 4" x 5" on the label or beside the title block on Shop 
Drawings to record the Contractor's review and approval markings and the action 
taken. 

2. Include the following information on the label for processing and recording action 
taken. 

a. Project name 
b. Date 
c. Name and address of Architect 
d. Name and address of Contractor 
e. Name and address of subcontractor 
f. Name and address of supplier 
g. Name of manufacturer 
h. Number and title of appropriate Specification Section 
i. Drawing number and detail references, as appropriate. 

C. Submittal Transmittal:    Package each submittal appropriately for transmittal and handling. 
 Transmit each submittal from Contractor to Project Manager using transmittal form as 
provided by the Project Manager.  Submittals received from sources other than the 
Contractor will be returned without action. 

1. On the transmittal record relevant information and requests for data.  On the form, or 
separate sheet, record deviations from Contract Document requirements, including 
minor variations and limitation.  Include Contractors certification that information 
complies with Contract Document requirements. 

2. Transmittal Form: As provide by the Project Manager 

D. Contractor shall be responsible for cost of re-review of rejected submittals, shop drawing, 
etc.  Costs for re-review shall be reimbursed to the County by deducting the cost from the 
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Contractors monthly progress payments.  Costs to be determined by applying the 
consultant’s standard billing rates, plus 10% handling by the County. 

E. Substitution request to specified products will be made within 30 days of Notice to 
Proceed.  After the 30 day period, no requests for substitutions from the Contractor will be 
considered. 

1. Substitution submitted within the first 30 days will have product data from specified 
and requested substitute submitted together and demonstrate better quality, cost 
savings if of equal quality, or show benefit to the County for accepting the substitute. 

F. Once submittals are approved or approved as noted, they will be scanned and converted 
to PDF documents with OCR (optical character recognition) and given to the owner. 

1.4 CONTRACTORS CONSTRUCTION SCHEDULE 

A. Critical Path Method (CPM) Schedule:   Prepare a fully developed, horizontal bar-chart 
type Contractors construction schedule.  Submit in accordance with Section 01200 Project 
Meetings. 

1. Provide a separate time bar for each significant construction activity.  Provide a 
continuous vertical line to identify the first working day of each week.  Use the same 
breakdown of units of the work as indicated in the Schedule of Values. 

2. Within each time bar, indicate estimated completion percentage in 10 percent 
increments.  As work progresses, place a contrasting mark in each bar to indicate 
Actual Completion. 

3. Prepare the schedule on a sheet, series of sheets, stable transparency, or other 
reproducible media, of sufficient width to show data for the entire construction 
period. 

4. Secure time commitments for performing critical elements of the work from parties 
involved.  Coordinate each element on the schedule with other construction 
activities; include minor elements involved in the sequence of the work.  Show each 
activity in proper sequence.  Indicate graphically sequences necessary for 
completion of related portions of the work. 

5. Coordinate the Contractor's construction schedule with the schedule of values, list of 
subcontracts, submittal schedule, progress reports, payment request and other 
schedules. 

6. Indicate completion in advance of the date established for Substantial Completion.  
Indicate Substantial Completion on the schedule to allow time for the Architect's 
procedures necessary for certification of Substantial Completion. 

B. Phasing:   Provide notations on the schedule to show how the sequence of the work is 
affected by requirements for phased completion to permit work by separate Contractors 
and partial occupancy by the Owner prior to Substantial Completion. 

C. Work Stages:   Indicate important stages of construction for each major portion of the 
work, including testing and installation. 

D. Area Separations:   Provide a separate time bar to identify each major construction area 
for each major portion of the work.  Indicate where each element in an area must be 
sequenced or integrated with other activities. 
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E. Cost Correlation:   At the head of the schedule, provide a two item cost correlation line, 
indicating precalculated and actual costs.  On the line show dollar-volume of work 
performed as the dates used for preparation of payment requests. 

1. Refer to Section Applications for Payment for cost reporting and payment 
procedures. 

F. Distribution:   Following response to the initial submittal, print and distribute copies to the 
Architect, Owner, subcontractors, and other parties required to comply with scheduled 
dates. Post copies in the project meeting room and temporary field office. 

1. When revision are made distribute to the same parties and post in the same 
locations.  Delete parties from distribution when they have completed their assigned 
portion of the Work and are no longer involved in construction activities. 

G. Schedule Updating:   Revise the schedule monthly or activity, where revisions have been 
recognized or made.  Issue the updated schedule concurrently monthly pay request. 

1.5 SUBMITTAL LOG 

A. After development and acceptance of the Contractor's construction schedule, prepare a 
complete log of submittals. 

1. Coordinate submittals log with the list of subcontracts, schedule of values and the 
list of products as well as the Contractor's construction schedule. 

2. Prepare the log in chronological order; include all submittals required.  Provide the 
following information: 

a. Scheduled date for the first submittal 
b. Related Section number 
c. Submittal category 
d. Name of subcontractor 
e. Description of the part of the work covered 
f. Scheduled date for resubmittal 
g. Scheduled date the Architect's final release or approval. 

3. All submittals must be received within the first 25% of contract time. 

B. Distribution:   Following response to initial submittal, print and distribute copies to the 
Project Manager, subcontractors, and other parties required to comply with submittal dates 
indicated.  Post copies in the project meeting room and field office. 

1. When revisions are made, distribute to the same parties and post in the same 
locations.  Delete parties from distribution when they have completed their assigned 
portion of the Work and are no longer involved in construction activities. 

C. Log Updating:    Revise the log after each meeting or activity, where revisions have been 
recognized or made.  Issue the updated schedule concurrently with report of each 
meeting. 
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1.6 DAILY CONSTRUCTION REPORTS 
 

A. Prepare a daily construction report, recording the following information concerning events 
at the site; and submit duplicate copies to the Project Manager at weekly intervals: 

1. List of subcontractors at the site 
2. Approximate count of personnel at the site 
3. High and low temperatures, general weather conditions 
4. Accidents and unusual events 
5. Meetings and significant decisions 
6. Stoppages, delays, shortages, losses 
7. Meter readings and similar recordings 
8. Emergency procedures 
9. Orders and requests of governing authorities 
10. Change Orders received, implemented 
11. Services connected, disconnected 
12. Equipment or system tests and start-ups 
13. Partial completions, occupancies 
14. Substantial Completions authorized 

1.7 SHOP DRAWINGS 

A. Submit newly prepared information, drawn to accurate scale.   Highlight, encircle, or 
otherwise indicate deviations from the Contract Documents.  Do not reproduce Contract 
Documents or copy standard information as the basis of Shop Drawings.  Standard 
information prepared without specific reference to the Project is not considered a Shop 
Drawings and will be rejected. 

B. Shop Drawings include fabrication and installation drawings, setting diagrams, schedules, 
patterns, templates and similar drawings.  Include the following information: 

1. All required dimensions 
2. Identification of products and materials included 
3. Compliance with specified standards 
4. Notation of coordination requirements 
5. Notation of dimensions established by field measurement 
6. Sheet Size:   Except for templates, patterns and similar full-size Drawings on sheets 

at least 8 �" x 11" but no larger than 24" x 36". 
7. Initial Submittal: Submit one correctable translucent reproducible print and one blue-

or black-line print for the Project Managers review; the reproducible print will be 
returned. 

8. Initial Submittal: Submit 2 blue-or black-line prints for the Architect's review; one will 
be returned. 

9. Final Submittal: Submit 5 blue-or black-line prints; submit 7 prints where required for 
maintenance manuals.  3 prints will be retained; the remainder will be returned.  

10. Final Submittal: Submit 3 blue-or black-line prints; submit 5 prints where required for 
maintenance manuals.  2 prints will be retained; the remainder will be returned. 

a. One of the prints returned shall be marked-up and maintained as a Record 
Documents. 
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11. Do not use Shop Drawings without an appropriate final stamp indicating action taken 
in connections with construction. 

C. Coordination drawings are a special type of Shop Drawing that show the relationship and 
integration of different construction elements that require careful coordination during 
fabrication or installation to fit in the space provided or function as intended. 

1. Preparation of coordination Drawings is specified in section Project Coordination 
and may include components previously shown in detail on Shop Drawings or 
Product Data. 

2. Submit coordination Drawings for integration of different construction elements.  
Show sequence and relationships of separate components to avoid any conflict 
including conflicts in use of space. 

3. Contractor is not entitled to additional payments due to lack of compliance with this 
Section. 

1.8 PRODUCT DATA 

A. Collect Product Data into a single submittal for each element of construction or system.  
Product Data includes printed information such as manufacturer’s installation instructions, 
catalog cuts, standard color charts, roughing-in diagrams and templates, standard wiring 
diagrams and performance curves.  Where Product Data must be specially prepared 
because standard printed data is not suitable for use, submit as �Shop Drawing. 

1. Mark each copy to show applicable choices and options.  Where printed Product 
Data includes information on several products, some of which are not required, mark 
copies to indicate the applicable information.  Include the following information: 

a. Manufacturer's printed recommendations 
b. Compliance with recognized trade association standards 
c. Compliance with recognized testing agency standards 
d. Application of testing agency labels and seals 
e. Notation of dimensions verified by field measurement 
f. Notation of coordination requirements 
g. Manufacturer’s local representative and phone number. 

2. Do not submit Product Data until compliance with requirements of the Contract 
Documents has been confirmed. 

3. Preliminary Submittal:   Submit a preliminary single-copy of Product Data where 
selection of options is required.   

4. Submittals:   Submit six (6) copies of each required submittal.  The Project Manager 
will return two (2) sets to the Contractor marked with action taken and corrections or 
modifications required. 

a. Unless noncompliance with Contract Document provisions is observed, the 
submittal may serve as the final submittal. 

5. Distribution:   Furnish copies of final submittal to installers, subcontractors, 
suppliers, manufacturers, fabricators, and others required for performance of 
construction activities.  Show distribution on transmittal forms. 
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a. Do not proceed with installation until an applicable copy of Product Data 
applicable is in the Installers possession. 

b. Do not permit use of unmarked copies of Product Data in connection with 
construction. 

1.9 SAMPLES 

A. Submit full-size, fully fabricated Samples cured and finished as specified and physically 
identical with the material or product proposed.  Samples include partial sections of 
materials, color range sets, and swatches showing color, texture and pattern. 

1. Mount, display, or package Samples in the manner specified to facilitate review of 
qualities indicated.  Prepare Samples to match the Architect's/Owner's Sample.  
Include the following: 

a. Generic description of the Sample 
b. Sample source 
c. Product name or name of manufacturer 
d. Compliance with recognized standards 
e. Availability and delivery time 

2. Submit Samples for review of kind, color, pattern, and texture, for a final check of 
these characteristics with other elements, and for a comparison of these 
characteristics between the final submittal and the actual component as delivered 
and installed. 

a. Where variation in color, pattern, texture or other characteristics are inherent 
in the material or product represented, submit multiple units (not less than 3), 
that show approximate limits of the variations. 

b. Refer to other Specification Sections for requirements for Samples that 
illustrate workmanship, fabrication techniques, details of assembly, 
connections, operation and similar construction characteristics. 

3. Preliminary submittals:    Where Samples are for selection of color, pattern, texture 
or similar characteristics from a range of standard choices, submit a full set of 
choices for the material or product. 

a. Preliminary submittals will be reviewed and returned with the 
Architects/Owners mark indicating selection and other action. 

4. Submittals:   Except for Samples illustrating assembly details, workmanship, 
fabrication techniques, connections, operation and similar characteristics, submit 3 
sets; one will be returned marked with the action taken. 

5. Maintain sets of Samples, as returned, at the project site, for quality comparisons 
throughout the course of construction. 

a. Unless noncompliance with Contract Document provisions is observed, the 
submittal may serve as the final submittal. 

b. Sample sets may be used to obtain final acceptance of the construction 
associated with each set. 
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B. Distribution of Samples:    Prepare and distribute additional sets to subcontractors, 
manufacturers, fabricators, suppliers, installers, and others as required for performance of 
the Work.  Show distribution on transmittal forms. 

1. Field Samples specified in individual sections are special types of Samples.  Field 
Samples are full-size examples erected on site to illustrate finishes, coatings, or 
finish materials and to establish the standard by which the work will be judged. 

a. Comply with submittal requirements.  Process transmittal forms to provide a 
record of activity. 

1.10 ARCHITECT’S ACTION 

A. Except for submittals for record, information or similar purposes, where action and return 
is required or requested, the Architect/Project Manager will review each submittal, mark to 
indicate action taken, and return promptly. 

1. Compliance with specified characteristics is the Contractors responsibility. 

B. Action Stamp:   The Architect/Project Manager will stamp each submittal with a uniform, 
self-explanatory action stamp.  The stamp will be appropriately marked, similarly as 
follows, to indicate the action taken: 

1. REVIEWED:   Where submittals are marked �No Exceptions Taken, that part of the 
work covered by the submittal may proceed provided it complies with requirements 
of the Contract Documents; final acceptance will depend upon that compliance. 

2. FURNISHED AS MARKED:   When submittals are marked �Made Corrections 
Noted that part of the Work covered by the submittal may proceed provided it 
complies with notations or corrections on the submittal and requirements of the 
Contract Documents; final acceptance will depend on that compliance. 

3. REVISE AND RESUBMIT:   When submittal is marked �Revise and Resubmit, do 
not proceed with that part of the Work covered by the submittal, including 
purchasing, fabrication, delivery, or other activity.  Revise or prepare a new 
submittal in accordance with the notations; resubmit without delay.  Repeat if 
necessary to obtain a different action mark. 

a. Do not permit submittals marked �Revise and Resubmit to be used at the 
Project site, or elsewhere where work is in progress. 

4. REJECTED:    Submittal does not comply with requirements of the Contract 
Documents.  Submittal must be discarded and entirely new submittal shall be 
forward to the Project Manager without delay. 

5. NOT REVIEWED:  No action taken on this item. 
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PART 2 - PRODUCTS (NOT APPLICABLE) 

PART 3 - Execution (NOT APPLICABLE) 

END OF SECTION 01300 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including Contractual Conditions and other 
Division-1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. General:   This Section specifies administrative and procedural requirements for 
construction photographs. 

1.3 SUBMITTALS 

A. General:    Refer to Division 1 Section Submittals for general requirements for submitting 
photographs. 

B. Prints:  Submit 3 prints of each view directly to the Project Manager within 5 days of 
taking photographs.  The Project Manager will distribute prints as follows: 

1. One print to the Contractor shall be retained in the field office at the project site and 
available at all times for reference. 

2. One print to the Owner as the Owner’s permanent record. 
3. One print shall be retained in the Architect’s files. 

C. Extra Prints:    When requested by the Architect, the photographer shall submit extra 
prints of photographs, with distribution directly to designated parties who will pay the 
costs for the extra prints directly to the photographer. 

D. Negatives:    Retain the photographic negatives 3 years after date of Substantial 
Completion.  During this period, the photographer shall fill orders by the Architect for extra 
prints.  Extra prints shall be priced at prevailing local commercial prices. 

1.4 QUALITY ASSURANCE 

A. Engage a qualified commercial photographer to take photographs during construction. 

B. Photographer’s Qualifications:   Photographer shall be a firm or an individual of 
established reputation who has been regularly engaged as a professional photographer 
for not less than 3 years. 

C. Associated Services:   Cooperate with the photographer’s work.  Provide reasonable 
auxiliary services as requested, including access and use of temporary facilities including 
temporary lighting. 
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PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC COPIES 

A. Provide 8" x 10" smooth surface gloss color prints on single-weight commercial-grade 
stock, mounted on muslin.  Allow a 1" wide margin punched for standard 3-ring binder. 
Place margin on the left edge for vertical shots and at the top for horizontal shots. 

B. Identification:   Label each photograph on the front in the bottom margin with project 
name and date the photograph was taken.  On the back of each print provide an applied 
label or rubber stamped impression with the following information: 

1. Name of the Project 
2. Name and address of the photographer 
3. Name of the Architect 
4. Name of the Contractor  
5. Date the photograph was taken 
6. Architect Project No. 

C. Description of vantage point, in terms of location, direction (by compass point), and 
evaluation of story on construction. 

PART 3 - EXECUTION 

3.1 PHOTOGRAPHIC REQUIREMENTS 

A. Take three (3) color project photographs at monthly intervals, coinciding with the cutoff 
date associated with each Application for Payment.  The photographer shall select the 
vantage points for each shot each month to best show the status of construction and 
progress since the last photographs were taken. 

B. Additional Photographs: From time to time the Architect may issue requests for additional 
photographs, in addition to periodic photographs specified.  Additional photographs will 
be paid for by Change Order, and are not included in the Contract Sum or an Allowance. 

1. The Architect will give the photographer 3 days notice, where feasible. 
2. In emergency situations, the photographer shall take additional photographs within 

24 hours of the Architect request. 

C. Circumstances that could require additional photographs include, but are not limited to: 

1. Substantial Completion of a major phase or component of Work. 
2. Owner request for special publicity photographs. 
3. Special events planned at project site. 

D. Immediate follow-up when on-site events result in construction damage or losses.  
Photographs to be taken at fabrication locations away from project site; these are not 
subject to unit prices or unit-cost allowances.  Extra record photographs at time of final 
acceptance. 
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E. Construction projects over $1,000,000 shall include at least one of the photographs listed 
in 3.01.A be aerial. 

END OF SECTION 01380 
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SECTION 01600 - MATERIALS AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements governing the 
Contractor's selection of products for use in the Project. 

B. The Contractor's Construction Schedule and the Schedule of Submittals are included 
under Section 01300 -Submittals. 

C. Standards:   Refer to Section ��Definitions and Standards for applicability of industry 
standards to products specified. 

D. Administrative procedures for handling requests for substitutions made after award of the 
Contract are included under Section 01300 ‘Product Substitution’. 

1.3 DEFINITIONS 

A. Definitions used in this Article are not intended to change the meaning of other terms used 
in the Contract Documents such as ‘specialties’, ‘systems’, ‘structure’, ‘finishes’, 
‘accessories’, and similar terms.  Such terms are self-explanatory and have well 
recognized meanings in the construction industry. 

1. ‘Products’ are items purchased for incorporation in the Work, whether purchased for 
the Project or taken from previously purchased stock.  The term ‘product’ includes 
the term ‘material’, ‘equipment’, ‘system’ and terms of similar intent. 

 
a. ‘Named Products’ are items identified by manufacturer’s product name, 

including make or model designation, indicated in the manufacturer’s 
published product literature, that is current as of the date of the Contract 
Documents. 

b. ‘Foreign Products’, as distinguished from ‘domestic products’, are items 
substantially manufactured (50 percent or more of value) outside of the United 
States and its possessions; or produced or supplied by entities substantially 
owned (more than 50 percent) by persons who are not citizens nor  living 
within the United States and its possessions. 

2. ‘Materials’ are products that are substantially shaped, cut, worked, mixed, finished, 
refined or otherwise fabricated, processed, or installed to form a part of the work. 

3. ‘Equipment is a product with operational parts, whether motorized or manually 
operated, that requires service connections such as wiring or piping. 
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1.4 SUBMITTALS 

A. Product List Schedule:   Prepare a schedule showing products specified in a tabular form 
acceptable to the Project Manager.  Include generic names of products required.  Include 
the manufacturer’s name and proprietary product names for each item listed. 

1. Coordinate the product list schedule with the Contractor’s Construction Schedule 
and the Schedule of Submittals. 

a. Related Specification Section Number 
b. Generic name used in Contract Documents  
c. Proprietary name, model number and similar designations. 
d. Manufacturer’s name and address 
e. Supplier’s name and address 
f. Installer’s name and address 
g. Projected delivery date, or time span of delivery period. 

2. Initial Submittal:   Within 30 days after date of commencement of the work, submit 3 
copies of an initial product list schedule.  Provide a written explanation for omissions 
of data, and for known variations from Contract requirements. 

a. At the Contractor’s option, the initial submittal may be limited to product 
selections and designations that must be established early in the Contract 
period. 

3. Complete Scheduled:   Within 45 days after date of commencement of the Work, 
submit 3 copies of the completed product list schedule.  Provide a written 
explanation for omissions of data, and for known variations from Contract 
requirements. 

4. Architect’s Action:   The Architect will respond in writing to the Contractor within 2 
weeks of receipt of the completed product list schedule.  No response within this 
time period constitutes no objection to listed manufacturers on products, but does 
not constitute a waiver of the requirement that products comply with Contract 
Documents.  The Architect’s response will include the following: 

a. A list of unacceptable product selections, containing a brief explanation of 
reasons for this action. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:   To the fullest extent possible, provide products of the same kind, 
from a single source. 

B. Compatibility of Options:   When the Contractor is given the option of selecting between 
two or more products for use on the Project, the product selected shall be compatible with 
products previously selected, even if previously selected products were also options. 

C. Nameplates: Except for required labels and operating data, do not attach or imprint 
manufacturer’s or producer’s nameplates or trademarks on exposed surfaces of products 
which will be exposed to view in occupied spaces or on the exterior. 
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1. Labels:   Locate required product labels and stamps on a concealed surface or, 
where required for observation after installation, on accessible surface that is not 
conspicuous. 

2. Equipment Nameplates:   Provide a permanent nameplate on each item of service-
connected or power-operated equipment.  Locate on an easily accessible surface 
which is inconspicuous in occupied spaces.  The nameplate shall contain the 
following information and other essential operating data. 

a. Name of product and manufacturer 
b. Model and serial number 
c. Capacity 
d. Speed 
e. Ratings 
f. Additional pertinent information 

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING  

A. Deliver, store and handle products in accordance with the manufacturer’s 
recommendations, using means and methods that will prevent damage, deteriorating and 
loss, including theft. 

1. Schedule delivery to minimize long-term storage at the site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items 
that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft 
and other losses. 

3. Deliver products to the site in the manufacturer’s original sealed container of other 
packaging system, complete with labels and instructions for handling, storing, 
unpacking, protecting and installing. 

4. Inspect products upon delivery to ensure compliance with the Contract Documents 
and to ensure that products are undamaged and properly protected. 

5. Store products at the site in a manner that will facilitate inspection and measurement 
of quantity or counting of units. 

6. Store heavy materials away from the Project structure in a manner that will not 
endanger the supporting construction. 

7. Store products subject to damage by the elements above ground, under cover in a 
weather tight enclosure, with ventilation adequate in prevent condensation.  
Maintain temperature and humidity within range required by manufacturer’s 
instructions. 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION 

A. General Product Requirements:   Provide products that comply with the Contract 
Documents, that are undamaged and, unless otherwise indicated, unused at the time of 
installation. 
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1. Provide products complete with all accessories, trim, finish, safety guards and other 
devices and details needed for a complete installation and for the intended use and 
effect. 

 
2. Standard Products:   Where available, provide standard products of types that have 

been produced and used successfully in similar situation on other projects. 

B. Product Selection Procedures:   Product selection is governed by the Contract Documents 
and governing regulations, not by previous project experience.  Procedures governing 
product selection include the following: 

1. Proprietary Specification Requirements:   Where only a single product or 
manufacturer is named, provide the product indicated.  No substitutions will be 
permitted. 

a. Where products or manufacturers are specified by name, accompanied by the 
term ‘or equal’ or ‘or approved equal’ comply with the Contractor Document 
provisions concerning ‘substitutions’ to obtain approval for use of an unnamed 
product. 

2. Non-Proprietary Specifications: When the Specifications list products or 
manufacturers that are available and may be incorporated in the Work, but do not 
restrict the Contractor to use of those products only, the Contractor may propose 
any available product that complies with Contract requirements.  Comply with 
Contract Document provisions concerning ‘substitutions’ to obtain approval for use 
of an unnamed product. 

3. Descriptive Specification Requirements:   Where Specifications describe a product 
or assembly, listing exact characteristics required, with or without use of a brand or 
trade name, provide a product or assembly that provides the characteristics and 
otherwise complies with Contract requirements.  

4. Performance Specification Requirements:   Where Specifications require 
compliance with performance requirements, provide products that comply with these 
requirements, and are recommended by the manufacturer for the application 
indicated. 

a. Manufacturer’s recommendations may be contained in published product 
literature, or by the manufacturer’s certification of performance. 

5. Compliance with Standards, Codes and Regulations:   Where the Specifications 
only require compliance with an imposed code, standard or regulation, select a 
product that complies with the standards, codes or regulations specified. 

6. Visual Matching:   Where Specifications require matching an established Sample, 
the Architect’s decision will be final on whether a proposed product matches 
satisfactorily. 

a. Where no product available within the specified category matches 
satisfactorily and also complies with other specified requirements, comply with 
provisions of the Contract Documents concerning ‘substitutions’ for selection 
of a matching product in another product category, or for noncompliance with 
specified requirements. 
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7. Visual Selection:   Where specified product requirements include the phrase ‘... as 
selected  from manufacturer’s standard colors, pattern, textures...’ or a similar 
phrase, select a product and manufacturer that complies with other specified 
requirements.  The Architect will select the color,  pattern and texture from the 
product line selected. 

8. Asbestos free materials: No products containing asbestos shall be used for any part 
of the work for this product.  Provide verification. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PRODUCTS 

A. Comply with manufacturer’s instructions and recommendations for installation of products 
in the applications indicated.  Anchor each project securely in place, accurately located 
and aligned with other work. 

1. Clean exposed surfaces and protect as necessary to ensure freedom from damage 
and deterioration at time of Substantial Completion. 

2. All materials shall be procured by the contractor prior to start of construction. 
a. Exception.  Toilet Partitions, Thermoformed Sink & LED cove lighting. 

END OF SECTION 01600 
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SECTION 01631 - PRODUCT SUBSTITUTIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for handling 
requests for substitutions made during bidding and after award of the Contract. 

B. The Contractor’s Installation Schedule and the Schedule of Submittals are included 
under Section “Submittals”. 

C. Standards: Refer to Section “Definitions and Standards” for applicability of industry 
standards to products specified. 

D. Procedural requirements governing the Contractor's selection of products and product 
options are included under Section "Materials and Equipment." 

1.3 DEFINITIONS 

A. Definitions used in this Section are not intended to change or modify the meaning of 
other terms used in the Contract Documents. 

B. Substitutions:  The Contract will be awarded based on the design, methods, materials 
and/or equipment as addressed in the Contract Drawings and/or described in the 
Contract Specifications, without any consideration for substitution or "or-equal" 
replacement. Addressing, describing or naming an item is intended to establish the 
type, function, characteristics and quality required in order to establish a base for 
bidding.   

1. The following are not considered substitutions: 

a. Revisions to Contract Documents requested by the Owner or Designer(s). 
b. Specified options of products and construction methods included in 

Contract Documents. 
c. The Contractor's determination of and compliance with governing 

regulations and orders issued by governing authorities. 

2. Substitutions requested by Bidders during the bidding period, and accepted prior 
to award of Contract are subject to requirements specified in this Section for 
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substitutions, and will be incorporated into the Contract Documents by 
addendum.  

3. Within thirty (30) days after Contract award, the Contractor may submit for 
approval substitutes for any equipment and/or material. In addition to the product 
documents, a written certification shall accompany the documentation indicating 
that the proposed substitute will have the same characteristics, will perform in 
accordance with the design requirements and that complies with all the 
requirements set for in the Contract. Any additional information required by the 
Owner or County Representative shall be provided by the Contractor. Rejection 
of any proposed substitute will be considered final and the Contractor shall not 
get into any agreement with manufacturers or providers until the submittal has 
been finally approved. 

4. The submission of this documentation shall follow the requirements set quality 
required in order to establish a base for bidding. 

1.4 SUBMITTALS 

A. Substitution Request Submittal:  Requests for substitution will be considered if received 
within 14 calendar days before Bid date.  Requests received after this time may be 
considered or rejected at the discretion of the Designer(s).  Requests for substitutes 
after award of Contract will be considered if received within 20 days after issuance of 
the Notice to Proceed.  Requests received more than 20 days after the Notice to 
Proceed may be considered or rejected at the sole discretion of the OAR. 

1. Submit four (4) copies of each request for substitution for consideration.  Submit 
requests in the form and in accordance with procedures required for Change 
Order proposals. 

2. Identify the product, or the fabrication or installation method to be replaced in 
each request.  Include related Specification Section and Drawing numbers. 
Provide complete documentation showing compliance with the requirements for 
substitutions, and the following information, as appropriate: 

a. Product Data, including Drawings and descriptions of products, fabrication 
and installation procedures. 

b. Samples, where applicable or requested. 
c. A detailed comparison of significant qualities of the proposed substitution 

with those of the Work specified.  Significant qualities may include 
elements such as size, weight, durability, code compliance, maintenance 
requirements, energy usage, and environmental considerations, 
performance, key components and visual effect. 

d. Coordination information, including a list of changes or modifications 
needed to other parts of the Work and to construction performed by the 
Owner and separate Contractors, that will become necessary to 
accommodate the proposed substitution. 

e. A statement indicating the substitution's effect on the Contractor's 
Construction Schedule compared to the schedule without approval of the 
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substitution.  Indicate the effect of the proposed substitution on overall 
Contract Time. 

f. Cost information, including a proposal of the net change, if any in the 
Contract Sum. 

g. Certification by the Contractor that the substitution proposed is equal-to or 
better in every significant respect to that required by the Contract 
Documents, and that it will perform adequately in the application indicated. 
Include the Contractor's waiver of rights to additional payment or time, that 
may subsequently become necessary because of the failure of the 
substitution to perform adequately. 

h. A paragraph by paragraph comparison and analysis of the related 
specification section indicating compliance or variation from specification 
standard.  Each  variation shall be substantiated with necessary 
submission to validate products compliance with specifications. 

i. Failure to include the above requirements in the submittal may be cause for 
rejection of the submittal in its entirety. 

3. State the amount of credit, for cost and time, if any, the Owner will receive as the 
result of the substitution, if applicable. 

4. Designer(s)’/ Designer(s) Action:  Additional information or documentation 
necessary for evaluation of the request may be requested. Notification of 
approved substitutions will be made by Addendum prior to bid and by a Change 
Notice after bid. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Conditions:  The substitution request will be received and considered by the 
Designer(s)’/ Designer(s) when one or more of the following conditions are satisfied, as 
determined by the Designer(s); otherwise requests will be returned without action 
except to record noncompliance with these requirements. 

1. Extensive revisions to Contract Documents are not required. 
2. Proposed changes are in keeping with the general intent of Contract Documents. 
3. The request is timely, fully documented and properly submitted. 
4. The request is directly related to an "or approved equal" clause or similar 

language in the Contract Documents. 
5. The specified product or method of construction cannot be provided within the 

Contract Time.  The request will not be considered if the product or method 
cannot be provided as a result of failure to pursue the Work promptly or 
coordinate activities properly. 

6. The specified product or method of construction cannot receive necessary 
approval by a governing authority, and the requested substitution can be 
approved. 

7. A substantial advantage is offered the Owner, in terms of cost, time, energy 
conservation or other considerations of merit, after deducting offsetting 
responsibilities the Owner may be required to bear.  Additional responsibilities for 
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the Owner may include additional compensation to the OAR and Designer(s) for 
redesign and evaluation services, increased cost of other construction by the 
Owner or separate Contractors, and similar considerations. 

8. The specified product or method of construction cannot be provided in a manner 
that is compatible with other materials, and where certification is provided that 
the substitution will overcome the incompatibility. 

9. The specified product or method of construction cannot be coordinated with other 
materials, and where certification is provided that the proposed substitution can 
be coordinated. 

10. The specified product or method of construction cannot provide a warranty 
required by the Contract Documents and where certification is provided that the 
proposed substitution provide the required warranty. 

11. Where a proposed substitution involves more than one prime Contractor, each 
Contractor shall cooperate with the other Contractors involved to coordinate the 
Work, provide uniformity and consistency, and to assure compatibility of 
products. 

B. The submittal and Designer(s) acceptance of Shop Drawings, Product Data or 
Samples that relate to construction activities not complying with the Contract 
Documents does not constitute an acceptable or valid request for substitution, nor does 
it constitute approval. 

C. If the use of a substitute product requires additional work or modifications to new or 
existing facilities, all such additional work, including utility modifications shall be borne 
by the Contractor. 

D. Substitution request constitutes a representation that the Contractor: 

1. Has investigated proposed product and determined that it meets or exceeds, in 
all respects, specified product. 

2. Will provide the same warranty for substitution as for specified product. 
3. Will coordinate installation and make other changes which may be required for 

work to be complete in all respects. 
4. Waives claims for additional costs which may subsequently become apparent. All 

costs associated with the substitution will be paid by the Contractor regardless of 
approvals given, and regardless of subsequent difficulties experienced as a 
result of substitutions. 

2.2 PROCEDURES 

A. Product Selection Procedures: Options in product selection is governed by the 
Contract Documents and governing regulations, not by previous industry tradition or 
project experience.  Procedures governing product selection include, but are not limited 
to the following: 

1. Proprietary Specification Requirements: Where a single product or manufacturer 
is named, provide the product indicated.  Other products may be considered by 
the Designer(s) in compliance with the provisions concerning substitutions. 
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a. Advise the Designer(s) before proceeding when it is discovered that the 
named product is not a feasible solution. 

2. Semi-proprietary Specification Requirements: Where two or more products and 
manufacturers are names, provide one of the products indicated.  No 
substitutions will be permitted unless the specification indicates consideration of 
other products. 

a. When products are specified by one or more manufacturer's model 
numbers or performance criteria with reference to other acceptable 
manufacturers, products manufactured by acceptable manufacturers listed 
must meet minimum performance criteria specified or meet quality of 
models specified. 

b. Advise the Designer(s) before proceeding when it is discovered that the 
named product is not a feasible solution. 

3. Performance Specification Requirements: Where Specifications require 
compliance with performance requirements, provide products that comply with 
the requirements and are recommended by the manufacturer for the application 
indicated. General overall performance of a product is implied where the product 
is specified for a specific application. 

4. Compliance with Standards, Codes, and Regulations: Where the Specifications 
only require compliance with an imposed code, standard, or regulation, select a 
product that complies with the standards, codes or regulations specified. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF PRODUCTS 

A. Except as otherwise indicated in individual sections of these Specifications, comply 
with manufacturer's instructions and recommendations for installation of products in the 
applications indicated. 

B. Clean exposed surfaces and protect as necessary to ensure work is protected from 
damage and deterioration at time of Substantial Completion of the whole Work. 

END OF SECTION 01631 
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SECTION 01700 - PROJECT CLOSE-OUT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for project close-out, 
including but not limited to: 

1. Inspection procedures 
2. Project record document submittal.  (substantial completion requirements) 
3. Operating and Maintenance Manual Submittal (substantial completion 

requirements). 
4. Submittal of warranties (substantial completion requirement). 
5. Final cleaning 

B. Close-out requirements for specific construction activities are included in the appropriate 
Sections in Divisions 2 through 16. 

C. Final Payment to be made when the County has received all required close-out 
documents. 

1.3 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:   Before requesting inspection for Certification of Substantial 
Completion, complete the following:   List exceptions in the request. 

1. In the Application for Payment that coincided with, or first follows, the date 
Substantial Completion in claimed, show 100 percent completion for the portion of 
the Work claimed as substantially complete.  Include supporting documentation for 
completion as indicated in these Contract Documents and a statement showing an 
accounting of changes to the Contract Sum. 

a. If 100 percent completion cannot be shown, include a list of incomplete items, 
the value of incomplete construction, and reasons the work is not complete. 

2. Advise Owner of pending insurance change-over requirements. 
3. Submit specific warranties, workmanship bonds, maintenance agreements, final 

certifications and similar documents. 
4. Obtain and submit releases enabling the Owner unrestricted use of the work and 

access to services and utilities; include occupancy permits, operating certificates 
and similar releases. 
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5. Complete final clean up requirements, including touch-up painting.  Touch-up and 
otherwise repair and restore marred exposed finishes. 

B. Inspection Procedures:  On receipt of a request for inspection, the Project Manager will 
either proceed with inspection or advise the Contractor of unfilled requirements.  The 
Project Manager will prepare the Certificate of Substantial Completion following inspection, 
or advise the Contractor of construction that must be completed or corrected before the 
certificate will be issued. 

1. Results of the completed inspection will form the basis of requirements for final 
acceptance. 

2. Should the project fail to meet the standards required for Substantial Completion as 
defined in the documents, the Contractor will pay the expense of a second 
inspection by the Architect/Consultants and the Owner.  Cost will be deducted from 
the Contractor's retainage. 

1.4 FINAL ACCEPTANCE 

A. Preliminary Procedures:   Before requesting final inspection for certification of final 
acceptance and final payment, complete the following list exceptions in the request: 

1. Submit the final payment request with releases and supporting documentation not 
previously submitted and accepted.  Include certificates of insurance for products 
and complete operations where required. 

2. Submit an updated final statement, accounting for final additional changes to the 
Contract Sum. 

3. Submit a certified copy of the Architect or  Owner's final inspection list of items to be 
completed or corrected, stating that each item has been completed or otherwise 
resolved for acceptance, and the list has been endorsed and dated by the Project 
Manager. 

4. Submit final meter readings for utilities, a measured record of stored fuel and similar 
data as of the date of Substantial Completion, or when the Owner took possession 
of the responsibility for corresponding elements of the Work. 

5. Submit consent of surety to final payment. 
6. Submit a final liquidated damages settlement statement 
7. Submit evidence of final, continuing insurance coverage complying with insurance 

requirements. 

B. Reinspection Procedure: The Architect will reinspect the work upon receipt of notice that 
the work, including inspection list items from earlier inspections, has been completed, 
except items whose completion has been delayed because of circumstances acceptable 
to the Architect. 

1. Upon completion of reinspection, the Architect will prepare a certification of final 
acceptance, or advise the contractor of work that is incomplete or of obligations that 
have not been fulfilled but are required for final acceptance. 
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1.5 RECORD DOCUMENT SUBMITTALS 

A. General:   Do not use record documents for construction purposed; protect from 
deterioration and loss in a secure, fire-resistive location; provide access to record 
documents for the Architect’s reference during normal working hours. 

B. Record Drawings:   Maintain a clean, undamaged set of blue or black line white-prints of 
Contract Drawings and Shop Drawings.  Mark the set to show the actual installation; 
where the installation varies substantially from the work as originally shown.  Mark 
whichever drawing is most capable of showing conditions fully and accurately; where Shop 
Drawings are used, record a cross-reference at the corresponding location on the  

Contract Drawings.  Give particular attention to concealed elements that would be 
difficult to measure and record at a later date.  Provide for project photographs if 
deemed necessary by Owner’s representative. 

1. Mark record sets with red erasable pencil; use other colors to distinguish between 
variations in separate categories of the work. 

2. Mark new information that is important to the Owner, but was not shown on Contract 
Drawings or Shop Drawings. 

3. Note related Change Order numbers where applicable. 
4. Organize record drawing sheets, and print. suitable titles, dates and other 

identification on the cover of each set. 
5. Provide three (3) additional sets of black line drawing sets of As-Builts Drawings. 

C. Record Specifications:   Maintain one complete copy of the Project Manual, including 
addenda, and one copy of other written construction documents such as Change Orders 
and modifications issued in printed form during construction.  Mark these documents to 
show substantial variations in actual work performed in comparison with the text of the 
specifications and modifications.  Give particular attention to substitutions, selection of 
options and similar information on elements that are concealed or cannot otherwise be 
readily discerned later by direct observation.  Note related record drawing information and 
Project Data. 

1. Upon completion of the Work, submit record Specifications to the Architect for the 
Owner's records. 

D. Record Project Data:   Maintain one copy of each Product Data submittal.  Mark these 
documents to show significant variation in actual work performed in comparison with 
information submitted.  Include variations in products delivered to the site, and from the 
manufacturer's installation instructions and recommendations.  Give particular attention to 
concealed products and portions of the Work which cannot otherwise be readily discerned 
later by direct observation.  Note related Change Orders and mark-up of record drawings 
and Specifications. 

1. Upon completion of mark-up, submit complete set of record Product Data in the 
three ring binder (indexed) to the Architect for the Owner’s records. 

E. Record Sample Submitted: Immediately prior to the date or dates of substantial 
completion, the Contractor will meet at the site with the Architect and the Owner’s 
personnel to determine which of the submitted Samples that have been maintained during 
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progress of the work are to be transmitted to the Owner for record purposes.  Comply with 
delivery to the Owner’s Sample storage area. 

F. Miscellaneous Record Submittals:   Refer to other Specification Sections for requirements 
of miscellaneous record-keeping and submittals in connection with actual performance of 
the work.  Immediately prior to the date or dates of substantial completion, complete 
miscellaneous record and place in good order, properly identified and bound or filed, ready 
for continued use and reference.  Submit to the Project Manager for the Owner's records. 

G. Maintenance Manuals:   Organize operating and maintenance data into five (5) suitable 
sets of manageable size.  Bind properly indexed data in individual heavy-duty 2-inch, 3-
ring vinyl covered binders, with pocket folders for folded sheet information.  Mark 
appropriate identification on front and spine of each binder.  Include the following types of 
information: 

1. Emergency instructions 
2. Spare parts list 
3. Copies of warranties 
4. Wiring diagrams 
5. Recommended  turn-around  cycles 
6. Inspection procedures 
7. Shop Drawings and Product Data 
8. Fixture lamping schedule 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 CLOSE-OUT PROCEDURES 

A. Operating and Maintenance Instructions:   Arrange for each installer of equipment that 
required regular maintenance.  If installers are not experienced in procedures, provide 
instruction by manufacturer’s representatives.  All items to be provided or competed prior 
to Certificate of Substantial Completion being issued by the Owner.  Include a detailed 
review of the following items: 

1. Maintenance manuals 
2. Record documents 
3. Spare parts and materials 
4. Tools 
5. Lubricants 
6. Fuels 
7. Identification systems 
8. Control sequences 
9. Hazards 
10. Cleaning  
11. Warranties and bonds 
12. Maintenance agreements and similar continuing commitments 
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13. On site instructions to County maintenance personnel on major systems operations 
such as HVAC as per technical specifications. 

B. As part of instruction for operating equipment, demonstrate the following procedures, prior 
to the Owner issuing Certificate of Substantial Completion: 

1. Start-up 
2. Shutdown 
3. Emergency operations 
4. Noise and vibration adjustments 
5. Safety procedures 
6. Economy and efficiency adjustments 

3.2 PROJECT CLOSE-OUT MANUALS AT SUBSTANTIAL COMPLETION 

A. Submit Project Close-out Manuals prior to issuance of final application for payment.  
Provide three (3) copies. 

B. Bind in commercial quality 8 1/2 x 11" three ring binder, indexed with hardback, cleanable, 
plastic covers. 

C. Label cover of each binder with typed title PROJECT CLOSE-OUT MANUAL, with title of 
project; name, address, and telephone number of Contractor and name of responsible 
Principal. 

D. Provide table of contents:   Neatly typed, in the following sequence: 

1. Final Certificate of Occupancy 
2. Warranty Service Subcontractors Identification List 
3. Final Lien Waivers and Releases 
4. Warranties and Guarantees 
5. Systems Operations and Maintenance Instruction 
6. Manufacturer’s Certificates and Certifications 
7. Maintenance Service Contracts 
8. Spare Parts Inventory List 
9. Special Systems Operating Permits or Approvals 
10. Asbestos free materials notarized statement 

E. Provide all documents for each section listed.  List individual documents in each section in 
the Table of Contents, in the sequence of the Table of Contents of the Project Manual. 

F. Identify each document listed in the Table of Contents with the number and title of the 
specification section in which specified, and the name of the product or work item. 

G. Separate each section with index to sheets that are keyed to the Table of Contents listing. 

H. Warranty Service Subcontractors List shall identify subcontractor supplier, and 
manufacturer for each warranty with name, address and emergency telephone number. 

I. Electronic Close-out DVD:  At the completion of the project, submit one copy of a DVD 
with entire project close out information below in PDF format.  All letter, legal and brochure 
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size sheets shall be portrait and the As-build drawings will be landscape.  All fonts will be 
Arial.  All items will be in PDF with OCR (Optical Character Recognition).  This will enable 
a search engine to identify words on the scanned documents. 

1. Contacts:  Set up a separate PDF for the contacts.  No bookmarks are needed for 
this section. 

2. As-Builts:  All as-built drawings will be landscape. 
3. Submittals:  All technical submittal items (approved and approved as noted) will be 

provided and sorted by the 16 standard divisions.   Bookmarks will be needed for 
the appropriate divisions. 

4. Operations and Maintenance Manual:  Specify the division name only in the 
bookmarks (1-16).  Please note that all items will be in PDF with OCR (Optical 
Character Recognition).  This will enable a search engine to identify works on the 
scanned documents. 

5. Permitting: This should include the Certificate of Occupancy and any other 
document that the Project Manager may include pertaining to the permitting for the 
project. 

3.3 FINAL CLEANING 

A. General:   General cleaning during construction is required by the General Conditions and 
included in Section - Temporary Facilities. 

B. Cleaning:   Employ experienced workers or professional cleaners for final cleaning.  Clean 
each surface or unit to the condition expected in a normal, commercial building cleaning 
and maintenance program.  Comply with manufacturer's instructions. 

1. Complete the following cleaning operations before requesting inspection for 
Certification of Substantial Completion. 

a. Remove labels that are not permanent labels. 
b. Clean transparent materials, including mirrors and glass in doors and 

windows.  Remove glazing compound and other substances that are 
noticeable vision-obscuring materials.  Replace chipped or broken glass and 
other damaged transparent materials. 

c. Clean exposed exterior and interior hard-surfaced finished to a dust-free 
condition, free of stains, films and similar foreign substances.  Restore 
reflective surfaces to their original reflective condition.  Leave concrete floors 
broom clean.  Vacuum carpeted surfaces. 

d. Wipe surfaces of mechanical and electrical equipment.  Remove excess 
lubrication and other substances.  Clean plumbing fixtures to a sanitary 
condition.  Clean light fixtures and lamps. 

e. Clean the site, including landscape development areas, of rubbish, litter and 
other foreign substances.  Sweep paved areas broom clean; remove stains, 
spills  and other foreign deposits.  Rake grounds that are neither paved nor 
planted, to a smooth even-textured surface.  Remove waste and surplus 
materials from the site in an appropriate manner. 

C. Pest Control:   Engage an experienced exterminator to make a final inspection, and rid the 
Project of rodents, insects and other pests. 
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D. Removal of Protection:   Remove temporary protection and facilities installed for protection 
of the work during construction. 

E. Compliance:   Comply with regulations of authorities having jurisdiction and safety 
standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess 
materials on the Owner's property.  Do not discharge volatile, harmful or dangerous 
materials into drainage systems.  Remove waste materials from the site and dispose of in 
a lawful manner. 

1. Where extra materials of value remaining after completion of associated work have 
become the Owner's property, arrange for disposition of these materials as directed. 

END OF SECTION 01700 
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SECTION 01732 - SELECTIVE DEMOLITION  

PART 1 - GENERAL  

1.1 SUMMARY  

A. This Section includes the following:  

1. Demolition and removal of selected building elements.  
2. Repair procedures for selective demolition operations.  
3. Temporary utilities and enclosures.  

B. All utility repairs shall be completed at no additional cost to the Owner.  

1.2 DEFINITIONS  

A. Remove: Detach items from existing construction and legally dispose of them off-site, 
unless indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage: Detach items from existing construction and deliver them to 
Owner ready for reuse where indicated.  

C. Remove and Reinstall: Detach items from existing construction, prepare them for 
reuse, and reinstall them where indicated.  

D. Existing to Remain: Existing items of construction that are not to be removed and that 
are not otherwise indicated to be removed, removed and salvaged, or removed and 
reinstalled.  

1.3 MATERIALS OWNERSHIP  

A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 
indicated to remain Owner's property, demolished materials shall become Contractor's 
property and shall be removed from Project site.  

B. Storage or sale of removed items or materials on-site will not be permitted.  

1.4 SUBMITTALS  

A. Qualification Data: For firms and persons specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include lists of completed projects with 
project names and addresses, names and addresses of architects and owners, and 
other information specified.  

B. Proposed Dust-Control and Noise-Control Measures:  Submit statement and drawing 
that indicates the measures proposed for use, proposed locations, and proposed time 
frame for their operation.  Identify options if proposed measures are later determined to 
be inadequate.  
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C. Schedule of Selective Demolition Activities: Indicate the following:  

1. Detailed sequence of selective demolition and removal work, with starting and 
ending dates for each activity. Ensure Owner's on-site operations are 
uninterrupted.  

2. Interruption of utility services.  
3. Coordination for shutoff, capping, and continuation of utility services.  

D. Inventory: After selective demolition is complete, submit a list of items that have been 
removed and salvaged.  

E. Predemolition Photographs or Videotape: Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, that might be 
misconstrued as damage caused by selective demolition operations. Submit before 
Work begins.  

1.5 QUALITY ASSURANCE  

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of 
authorities having jurisdiction.  

B. Standards: Comply with ANSI A10.6 and NFPA 241.  

C. Predemolition Conference: Conduct conference at Project site. Review methods and 
procedures related to selective demolition including, but not limited to, the following:  

1. Inspect and discuss condition of construction to be selectively demolished.  
2. Review and finalize selective demolition schedule and verify availability of 

materials, demolition personnel, equipment, and facilities needed to make 
progress and avoid delays.  

1.6 PROJECT CONDITIONS  

A. Owner assumes no responsibility for condition of site elements to be selectively 
demolished.  

1. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical.  

B. Hazardous Materials: It is not expected that hazardous materials will be encountered in 
the Work.  

1. If materials suspected of containing hazardous materials are encountered, do not 
disturb; immediately notify Architect and Owner. Hazardous materials will be 
removed by Owner under a separate contract.  

C. Utility Service: Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations.  

1. Maintain fire-protection facilities in service during selective demolition operations.  
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PART 2 - PRODUCTS  

2.1 REPAIR MATERIALS  

A. Use repair materials identical to existing materials.  

1. If identical materials are unavailable or cannot be used for exposed surfaces, use 
materials that visually match existing adjacent surfaces to the fullest extent 
possible.  

2. Use materials whose installed performance equals or surpasses that of existing 
materials.  

B. Comply with material and installation requirements specified in individual Specification 
Sections.  

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Verify that utilities have been disconnected and capped.  

B. Survey existing conditions and correlate with requirements indicated to determine 
extent of selective demolition required.  

C. Inventory and record the condition of items to be removed and reinstalled and items to 
be removed and salvaged.  

D. When unanticipated mechanical, electrical, or structural elements that conflict with 
intended function or design are encountered, investigate and measure the nature and 
extent of conflict. Promptly submit a written report to Architect.  

E. Perform surveys as the Work progresses to detect hazards resulting from selective 
demolition activities.  

3.2 UTILITY SERVICES  

A. Existing Utilities: Maintain services indicated to remain and protect them against 
damage during selective demolition operations.  

B. Do not interrupt existing utilities serving occupied or operating facilities unless 
authorized in writing by Owner and authorities having jurisdiction. Provide temporary 
services during interruptions to existing utilities, as acceptable to Owner and to 
authorities having jurisdiction.  

1. Provide at least 72 hours' notice to Owner if shutdown of service is required 
during changeover.  

C. Utility Requirements: Locate, identify, disconnect, and seal or cap off existing utilities 
serving areas to be selectively demolished.  
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1. Arrange to shut off existing utilities with utility companies.  
2. If utility services are required to be removed, relocated, or abandoned, before 

proceeding with selective demolition provide temporary utilities that bypass area 
of selective demolition and that maintain continuity of service to other parts of 
building.  

3. Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug 
and seal remaining portion of pipe or conduit after bypassing.  

D. Utility Requirements: Refer to Division 15 and 16 Sections for shutting off, 
disconnecting, removing, and sealing or capping utilities. Do not start selective 
demolition work until utility disconnecting and sealing have been completed and 
verified in writing.  

3.3 PREPARATION  

A. Dangerous Materials: Drain, purge, or otherwise remove, collect, and dispose of gases, 
flammables, or other dangerous materials before proceeding with selective demolition 
operations.  

B. Site Access and Temporary Controls:  Conduct selective demolition and debris-
removal operations to ensure minimum interference with roads, streets, walks, 
walkways, and other adjacent occupied and used facilities.  

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or 
used facilities without permission from Owner and authorities having jurisdiction. 
Provide alternate routes around closed or obstructed traffic ways if required by 
governing regulations.  

2. Erect temporary protection, such as walks, fences, railings, canopies, and 
covered passageways, where required by authorities having jurisdiction.  

3. Protect existing site improvements, appurtenances, and landscaping to remain.  

C. Temporary Facilities: Provide temporary barricades and other protection required to 
prevent injury to people and damage to adjacent buildings and facilities to remain.  

1. Provide protection to ensure safe passage of people around selective demolition 
areas.  

3.4 POLLUTION CONTROLS  

A. Dust Control: Use water mist, temporary enclosures, and other suitable methods to 
limit spread of dust and dirt. Comply with governing environmental-protection 
regulations.  

1. Do not use water when it may damage existing construction or create hazardous 
or objectionable conditions, such as flooding, and pollution.  

B. Disposal: Remove and transport debris in a manner that will prevent spillage on 
adjacent surfaces and areas.  
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C. Cleaning: Clean adjacent structures and improvements of dust, dirt, and debris caused 
by selective demolition operations. Return adjacent areas to condition existing before 
selective demolition operations began.  

3.5 SELECTIVE DEMOLITION  

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within 
limitations of governing regulations and as follows:  

1. Locate selective demolition equipment and remove debris and materials so as 
not to impose excessive loads on supporting walls, floors, or framing.  

2. Dispose of demolished items and materials promptly.  
3. Return elements of construction and surfaces that are to remain to condition 

existing before selective demolition operations began.  

B. Existing Facilities: Comply with Owner’s requirements for using and protecting 
walkways, building entries, and other building facilities during selective demolition 
operations.  

C. Removed and Salvaged Items: Where items are indicated (noted on the Drawings) to 
be removed and salvaged, comply with the following:  

1. Clean salvaged items.  
2. Pack or crate items after cleaning. Identify contents of containers.  
3. Store items in a secure area until delivery to Owner.  
4. Transport items to Owner's storage area designated by the Owner.  
5. Protect items from damage during transport and storage.  

D. Removed and Reinstalled Items: Where items are indicated (noted on the Drawings) to 
be removed and reinstalled, comply with the following:  

1. Clean and repair items to functional condition adequate for intended reuse. Paint 
equipment to match new equipment.  

2. Pack or crate items after cleaning and repairing. Identify contents of containers.  
3. Protect items from damage during transport and storage.  
4. Reinstall items in locations indicated. Comply with installation requirements for 

new materials and equipment. Provide connections, supports, and miscellaneous 
materials necessary to make item functional for use indicated.  

 

E. Existing Items to Remain: Protect construction indicated to remain against damage and 
soiling during selective demolition. When permitted by Architect, items may be 
removed to a suitable, protected storage location during selective demolition and 
cleaned and reinstalled in their original locations after selective demolition operations 
are complete.  
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3.6 PATCHING AND REPAIRS  

A. General: Promptly repair damage to adjacent construction caused by selective 
demolition operations.  

B. Patching: Comply with Division 1 Section "Cutting and Patching."  

C. Repairs: Where repairs to existing surfaces are required, patch to produce surfaces 
suitable for new materials.  

D. Finishes: Restore exposed finishes of patched areas and extend restoration into 
adjoining construction in a manner that eliminates evidence of patching and refinishing.  

3.7 DISPOSAL OF DEMOLISHED MATERIALS  

A. General: Promptly dispose of demolished materials. Do not allow demolished materials 
to accumulate on-site.  

B. Burning:  Do not burn demolished materials.  

C. Disposal: Transport demolished materials off Owner's property and legally dispose of 
them.  

END OF SECTION 01732 
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SECTION 01740 - WARRANTIES AND BONDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies general administrative and procedural requirements for warranties 
and bonds required by the Contractor Documents, including manufacturers standard 
warranties on products and special warranties. 

1. Refer to the General Conditions for terms of the Contractor’s special warranty of 
workmanship and materials. 

2. General close-out requirements are included in Section ‘Project Close-Out’. 
3. Specific requirements for warranties for the work and products and installations that 

are specified to be warranted, are included in the individual Sections of Division 2 
through 16. 

4. Certifications and other commitments and agreements for continuing services to 
Owner are specified elsewhere in the Contract Documents. 

B. Disclaimers and Limitations:   Manufacturer’s disclaimers and limitations on product 
warranties to not relieve the Contractor of the warranty on the work that incorporates the 
products, nor does it relieve suppliers, manufacturers, and subcontractors required to 
countersign special warranties with the Contractor. 

1.3 WARRANTY REQUIREMENTS 

A. Related Damages and Losses:   When correcting warranted work that has failed, remove 
and replace other work that has been damaged as a result of such failure or that must be 
removed and replaced to provide access for correction of warranted work. 

B. Reinstatement of Warranty.   When work covered by a warranty has failed and been 
corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  
The reinstated warranty shall be equal to the original warranty with an equitable 
adjustment for depreciation. 

C. Replacement Cost:   Upon determination that work covered by a warranty has failed, 
replace or rebuild the work to an acceptable condition complying with requirements of 
Contract Documents. 

D. Owner’s Recourse:   Written warranties made to the Owner are in addition to implied 
warranties, and shall not limit the duties, obligation, rights and remedies otherwise 
available under the law, nor shall warranty periods be interpreted as limitations on time in 
which the Owner can enforce such other duties, obligation, rights, or remedies. 
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1. Rejection of Warranties:   The Owner reserves the right to reject warranties and to 
limit selections to products with warranties not in conflict with requirements of the 
Contract Documents. 

E. The Owner reserves the right to refuse to accept work for the Project where a special 
warranty, certification, or similar commitment is required on such work or part of the Work, 
until evidence is presented that entities required to countersign such commitments are 
willing to do so. 

1.4 WARRANTY PERIOD 

A. The Contractor shall participate with the County and the Architect’s representative, at the 
beginning of the tenth month of the warranty period, in conducting an on site review and 
evaluation of all items of equipment, materials and workmanship covered by the 
warranties and guarantees.  Contractor shall act promptly and without cost to the County 
to correct all defects, problems, or deficiencies determined as such by the Architect/Owner 
during on the site review. 

B. All warranties and guarantees shall commence on the date of Substantial Completion 
except for items which are determined by the County to be incomplete or a non-comply 
status at the time of Substantial Completion.  The coverage commencement date for 
warranties and guarantees of such work shall be the date of the County’s acceptance of 
that work. 

C. Warranty period shall be manufacturer’s standard for product specified except where 
specific warranty periods are specified in individual sections.  But in no case less than one 
year. 

1.5 SUBMITTALS 

A. Submit written warranties to the Owner prior to the date certified for Substantial 
Completion.  If the Architect’s Certificate of substantial Completion designates a 
commencement date for warranties other than the date of Substantial Completion for the 
Work, or a designated portion of the work, submit written warranties upon request of the 
Project Manager. 

1. When a designated portion of the work is completed and occupied or used by the 
Owner, by separate agreement with the Contractor during the construction period, 
submit properly executed warranties to the Project Manager within fifteen days of 
completion of that designated portion of the work. 

B. When a special warranty is required to be executed by the Contractor, or the Contractor 
and a subcontractor, supplier or manufacturer, prepared a written document that contains 
appropriate terms and identification, ready for executing by the required parties.  Submit a 
draft to the Architect for approval prior to final execution. 

1. Refer to individual Sections of Division 2 through 16 for specific content 
requirements, and particular requirements for submittal of special warranties. 
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C. Form of Submittal:   At Final Completion compile two (2) copies of each required warranty 
and bond properly executed by the Contractor, or by the Contractor, subcontractor, 
supplier, or manufacturer.  Organize the warranty documents into an orderly sequence 
based on the table of contents of the Project Manual. 

D. Bind (3) three sets of warranties and bonds in heavy-duty, commercial quality, durable 3-
ring vinyl covered loose-leaf binders, thickness as necessary to accommodate contents, 
and sized to receive 8 1/2 by 11" paper. 

1. Provide heavy paper dividers with Celluloid covered tabs for each separate 
warranty.  Mark the tab to identify the product or installation.  Provide a typed 
description of the product or installation, including the name of the product, and the 
name, address and telephone number of the installer. 

2. Identify each binder on the front and the spine with the typed or printed title 
‘WARRANTIES AND BONDS”, the Project title or name, and the name of the 
Contractor. 

3. When operating and maintenance manuals are required for warranted construction, 
provide additional copies of each required warranty, as necessary, for inclusion in 
each required manual. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 01740 
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SECTION 01782 - OPERATION AND MAINTENANCE DATA  

PART 1 - GENERAL  

1.1 SUMMARY  

A. This Section includes administrative and procedural requirements for operation and 
maintenance manuals, including the following:  

1. Preparing and submitting instruction manuals covering the care, preservation, 
and maintenance of architectural products and finishes.  

2. Instruction of the Owner's operating personnel in the operation and maintenance 
of equipment.  

1.2 QUALITY ASSURANCE  

A. Maintenance Manual Preparation: In preparation of maintenance manuals, use 
personnel thoroughly trained and experienced in operation and maintenance of 
equipment or system involved.  

1. Where maintenance manuals require written instructions, use personnel skilled in 
technical writing where necessary for communication of essential data.  

2. Where maintenance manuals require drawings or diagrams, use draftsmen 
capable of preparing drawings clearly in an understandable format.  

1.3 SUBMITTALS  

A. Submittal Schedule: Comply with the following schedule for submitting operation and 
maintenance manuals:  

1. Before Substantial Completion, when each installation that requires operation 
and maintenance manuals is nominally complete, submit 2 draft copies of each 
manual to the Architect for review.  Include a complete index or table of contents 
of each manual.  

a. The Architect will return 1 copy of the draft with comments within 15 days 
of receipt.  

2. Submit 2 copies of data in final form at least 15 days before Certificate of 
Occupancy is issued. The Architect will return this copy within 15 days after final 
inspection, with comments.  

3. After final inspection, make corrections or modifications to comply with the 
Architect's comments. Submit 2 copies of each approved manual to the Architect 
within 15 days of receipt of the Architect's comments.  

B. Form of Submittal: Prepare operation and maintenance manuals in the form of an 
instructional manual for use by the Owner's operating personnel. Organize into suitable 
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sets of manageable size. Where possible, assemble instructions for similar equipment 
into a single binder.  

1. Binders:  For each manual, provide heavy-duty, commercial-quality, 3-ring, vinyl-
covered, loose-leaf binders, in thickness necessary to accommodate contents, 
sized to receive 8-1/2-by-11-inch paper.  Provide a clear plastic sleeve on the 
spine to hold labels describing contents.  Provide pocketed inserts and pockets in 
the covers to receive folded sheets.  

a. Where 2 or more binders are necessary to accommodate data, correlate 
data in each binder into related groupings according to the Project Manual 
table of contents.  Cross-reference other binders where necessary to 
provide essential information for proper operation or maintenance of the 
piece of equipment or system.  

b. Identify each binder on front and spine, with the printed title "OPERATION 
AND MAINTENANCE MANUAL," Project title or name, and subject matter 
covered. Indicate volume number for multiple volume sets of manuals.  

2. Dividers: Provide heavy paper dividers with celluloid-covered tabs for each 
separate Section. Mark each tab to indicate contents. Provide a typed description 
of the product and major parts of equipment included in the Section on each 
divider. 

3. Text Material: Where maintenance manuals require written material, use the 
manufacturer's standard printed material. If manufacturer's standard printed 
material is not available, provide specially prepared data, neatly typewritten, on 
8-1/2-by-11-inch, 20-lb/sq. ft. white bond paper.  

4. Drawings: Where maintenance manuals require drawings or diagrams, provide 
reinforced, punched binder tabs on drawings and bind in with text.  

a. Where oversize drawings are necessary, fold drawings to the same size as 
text pages and use as a foldout.  

b. If drawings are too large to be used practically as a foldout, place the 
drawing, neatly folded, in pocketed inserts or in front or rear pocket of 
binder. Insert a typewritten page indicating drawing title, description of 
contents, and drawing location at the appropriate location in the manual.  

1.4 MANUAL CONTENT  

A. In each manual include information specified in the individual Specification Section and 
the following information for each major component of building equipment and its 
controls:  

1. General system or equipment description.  
2. Copies of applicable Shop Drawings and Product Data.  
3. System or equipment identification, including:  

a. Name of manufacturer.  
b. Model number.  
c. Serial number of each component.  

4. Operating instructions.  
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5. Emergency instructions.  
6. Wiring diagrams.  
7. Inspection and test procedures.  
8. Maintenance procedures and schedules.  
9. Precautions against improper use and maintenance.  
10. Copies of warranties.  
11. Repair instructions including spare parts listing.  
12. Sources of required maintenance materials and related services.  
13. Manual index.  

B. Organize each manual into separate Sections for each piece of related equipment. As 
a minimum, each manual shall contain a title page; a table of contents; copies of 
Product Data, supplemented by Drawings and written text; and copies of each 
warranty, bond, and service contract issued.  

1. Title Page: Provide a title page in a transparent, plastic envelope as the first 
sheet of each manual. Provide the following information:  

a. Subject matter covered by the manual.  
b. Name and address of the Project.  
c. Date of submittal.  
d. Name, address, and telephone number of the Sub-contractor.  
e. Name and address of the Architect.  
f. Cross-reference to related systems in other operation and maintenance 

manuals.  

2. Table of Contents: After title page, include a typewritten table of contents for 
each volume, arranged systematically according to the Project Manual format. 
Include a list of each product included, identified by product name or other 
appropriate identifying symbol and indexed to the content of the volume.  

a. Where a system requires more than one volume to accommodate data, 
provide a comprehensive table of contents for all volumes in each volume 
of the set.  

3. General Information: Provide a general information Section immediately following 
table of contents, listing each product included in the manual, identified by 
product name. Under each product, list the name, address, and telephone 
number of the subcontractor or Installer and the maintenance contractor.  Clearly 
delineate the extent of responsibility of each of these entities. Include a local 
source for replacement parts and equipment.  

4. Product Data: Where the manuals include manufacturer's standard printed data, 
include only sheets that are pertinent to the part or product installed. Mark each 
sheet to identify each part or product included in the installation. Where the 
Project includes more than one item in a tabular format, identify each item, using 
appropriate references from the Contract Documents. Identify data that is 
applicable to the installation, and delete references to information that is not 
applicable.  

5. Written Text: Prepare written text to provide necessary information where 
manufacturer's standard printed data is not available, and the information is 
necessary for proper operation and maintenance of equipment or systems. 
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Prepare written text where it is necessary to provide additional information or to 
supplement data included in the manual.  Organize text in a consistent format 
under separate headings for different procedures. Where necessary, provide a 
logical sequence of instruction for each operation or maintenance procedure.  

6. Drawings: Provide specially prepared drawings where necessary to supplement 
manufacturer's printed data to illustrate the relationship of component parts of 
equipment or systems or to provide control or flow diagrams. Coordinate these 
drawings with information contained in project record drawings to assure correct 
illustration of the completed installation.  

a. Do not use original project record documents as part of operation and 
maintenance manuals.  

7. Warranties, Bonds, and Service Contracts:  Provide a copy of each warranty, 
bond, or service contract in the appropriate manual for the information of the 
Owner's operating personnel. Provide written data outlining procedures to follow 
in the event of product failure. List circumstances and conditions that would affect 
validity of warranty or bond.  

1.5 MATERIAL AND FINISHES MAINTENANCE MANUAL  

A. Quantity: Submit 2 copies of each manual, in final form, on material and finishes to the 
Architect for distribution. Provide one section for architectural products, including 
applied materials and finishes. Provide a second section for products designed for 
moisture protection and products exposed to the weather.  

1. Refer to individual Specification Sections for additional requirements on care and 
maintenance of materials and finishes.  

B. Architectural Products: Provide manufacturer's data and instructions on care and 
maintenance of architectural products, including applied materials and finishes.  

1. Manufacturer's Data: Provide complete information on architectural products, 
including the following, as applicable:  

a. Manufacturer's catalog number.  
b. Size.  
c. Material composition.  
d. Color.  
e. Texture.  
f. Reordering information for specially manufactured products.  

2. Care and Maintenance Instructions: Provide information on care and 
maintenance, including manufacturer's recommendations for types of cleaning 
agents to be used and methods of cleaning. Provide information on cleaning 
agents and methods that could prove detrimental to the product. Include 
manufacturer's recommended schedule for cleaning and maintenance.  

C. Schedule: Provide complete information in the materials and finishes manual on 
products specified.  
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1.6 EQUIPMENT MAINTENANCE MANUAL  

A. General: Submit one copy of each manual, in final form, on equipment to the Architect 
for distribution. Provide separate manuals for each unit of equipment.  

1. Refer to individual Specification Sections for additional requirements on 
operation and maintenance.  

B. Equipment:  Provide the following information.  

1. Description: Provide a complete description of each unit and related component 
parts, including the following:  

a. Equipment.  
b. Operating characteristics.  
c. Limiting conditions.  
d. Complete nomenclature and number of replacement parts.  

2. Manufacturer's Information: For each manufacturer of a component part or piece 
of equipment, provide the following:  

a. Printed operation and maintenance instructions.  
b. Assembly drawings and diagrams required for maintenance.  
c. List of items recommended to be stocked as spare parts.  

3. Maintenance Procedures: Provide information detailing essential maintenance 
procedures, including the following:  

a. Routine operations.  
b. Troubleshooting guide.  
c. Disassembly, repair, and reassembly.  
d. Alignment, adjusting, and checking.  

4. Operating Procedures: Provide information on equipment and system operating 
procedures where applicable.  

5. Servicing Schedule: Provide a schedule of routine servicing and lubrication 
requirements, including a list of required lubricants for equipment with moving 
parts.  

6. Valve Tags: Provide charts of valve-tag numbers, with the location and function 
of each valve.  

1.7 INSTRUCTIONS FOR THE OWNER'S PERSONNEL  

A. Prior to final inspection, instruct the Owner's personnel in operation, adjustment, and 
maintenance of products and equipment.  Provide instruction at mutually agreed upon 
times.  

1. Use operation and maintenance manuals for each piece of equipment or system 
as the basis of instruction. Review contents in detail to explain all aspects of 
operation and maintenance.  
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PART 2 - PRODUCTS (Not Applicable)  

PART 3 - EXECUTION (Not Applicable)  

END OF SECTION 01782  
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SECTION 15050 - COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 
4. Sleeves. 
5. Escutcheons. 
6. Grout. 
7. Plumbing demolition. 
8. Equipment installation requirements common to equipment sections. 
9. Concrete bases. 
10. Supports and anchorages. 

1.2 DEFINITIONS 

A. Finished Spaces:  Spaces other than plumbing and electrical equipment rooms, furred 
spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 
occupied spaces and plumbing equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor 
ambient temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical 
contact by building occupants.  Examples include above ceilings and in chases. 

E. Concealed, Exterior 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. 

1.3 SUBMITTALS 

A. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, 
"Structural Welding Code--Steel." 
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B. Steel Pipe 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. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in 
writing and connecting electrical services, circuit breakers, and conduit sizes are 
appropriately modified.  If minimum energy ratings or efficiencies are specified, 
equipment shall comply with requirements. 

PART 2 - PRODUCTS 

2.1 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and 
joining methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.2 JOINING MATERIALS 

A. Refer to individual Division 15 piping Sections for special joining materials not listed 
below. 

B. Pipe-Flange Gasket Materials:  ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch 
maximum thickness unless thickness or specific material is indicated. 

C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by 
piping system manufacturer, unless otherwise indicated. 

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux 
according to ASTM B 813. 

E. Brazing Filler Metals:  AWS A5.8, BCuP Series or BAg1, unless otherwise indicated. 

F. Welding Filler Metals:  Comply with AWS D10.12. 

2.3 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, 
solder-joint, plain, or weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 
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C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working 
pressure at 180 deg F. 

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-
psig  minimum working pressure as required to suit system pressures. 

E. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, 
thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225 
deg F. 

F. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic 
lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 
225 deg F. 

2.4 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular 
space between pipe and sleeve. 

B. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe. 

C. Pressure Plates:  Carbon steel.  Include two for each sealing element. 

D. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure 
plates to sealing elements.  Include one for each sealing element. 

2.5 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with 
plain ends and integral waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  
Include clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

2.6 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to 
closely fit around pipe, tube, and insulation of insulated piping and an OD that 
completely covers opening. 
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B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-
plated finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated. 

2.7 GROUT 

A. Description:  ASTM C 1107, 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. 

PART 3 - EXECUTION 

3.1 PLUMBING DEMOLITION 

A. Disconnect, demolish, and remove plumbing 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 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 equipment operational. 

5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and 
remove equipment and deliver to Owner. 

B. 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 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 15 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 Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in 
equipment rooms and service areas. 

D. 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. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system 
operating pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors. 

M. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 
partitions, and concrete floor and roof slabs. 

N. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at pipe penetrations.  Seal pipe penetrations with firestop materials. 

O. Verify final equipment locations for roughing-in. 

P. Refer to equipment specifications in other Sections of these Specifications for 
roughing-in requirements. 

3.3 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 15 Sections 
specifying piping systems. 
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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. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, 
to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube 
Handbook," using lead-free solder alloy complying with ASTM B 32. 

E. 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. 

F. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for 
service application.  Install gasket concentrically positioned.  Use suitable lubricants on 
bolt threads. 

3.4 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. Dry Piping Systems:  Install dielectric unions and flanges to connect piping 
materials of dissimilar metals. 

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect 
piping materials of dissimilar metals. 

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting 
heights are not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 

C. Install plumbing equipment to facilitate service, maintenance, and repair or 
replacement of components.  Connect equipment for ease of disconnecting, with 
minimum interference to other installations.  Extend grease fittings to accessible 
locations. 

D. Install equipment to allow right of way for piping installed at required slope. 
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3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor plumbing materials and equipment. 

B. Field Welding:  Comply with AWS D1.1. 

3.7 GROUTING 

A. Mix and install grout for plumbing 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. 

END OF SECTION 15050 
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SECTION 15060 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Steel pipe hangers and supports. 
2. Fastener systems. 

B. See Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for 
trapeze hangers for pipe and equipment supports. 

1.2 DEFINITIONS 

A. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers 
and Supports." 

1.3 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple pipes capable of supporting combined weight of supported 
systems, system contents, and test water. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel pipe hangers and supports. 

1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure 
Vessel Code:  Section IX. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 
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1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the manufacturers specified. 

2.2 STEEL PIPE HANGERS AND SUPPORTS 

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer 
to Part 3 "Hanger and Support Applications" Article for where to use specific hanger 
and support types. 

B. Manufacturers: 

1. AAA Technology & Specialties Co., Inc. 
2. Bergen-Power Pipe Supports. 
3. B-Line Systems, Inc.; a division of Cooper Industries. 
4. Carpenter & Paterson, Inc. 
5. Empire Industries, Inc. 
6. ERICO/Michigan Hanger Co. 
7. Globe Pipe Hanger Products, Inc. 
8. Grinnell Corp. 
9. GS Metals Corp. 
10. National Pipe Hanger Corporation. 
11. PHD Manufacturing, Inc. 
12. PHS Industries, Inc. 
13. Piping Technology & Products, Inc. 
14. Tolco Inc. 

C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for 
support of bearing surface of piping. 

2.3 METAL FRAMING SYSTEMS 

A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel 
channels and other components. 

B. Manufacturers: 

1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. ERICO/Michigan Hanger Co.; ERISTRUT Div. 
3. GS Metals Corp. 
4. Power-Strut Div.; Tyco International, Ltd. 
5. Thomas & Betts Corporation. 
6. Tolco Inc. 
7. Unistrut Corp.; Tyco International, Ltd. 
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C. Coatings:  Manufacturer's standard finish, unless bare metal surfaces are indicated. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

2.4 FASTENER SYSTEMS 

A. Mechanical-Expansion Anchors:  Insert-wedge-type zinc-coated steel, for use in 
hardened portland cement concrete with pull-out, tension, and shear capacities 
appropriate for supported loads and building materials where used. 

1. Manufacturers: 

a. B-Line Systems, Inc.; a division of Cooper Industries. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head. 
e. MKT Fastening, LLC. 
f. Powers Fasteners. 

2.5 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 
and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger and support requirements are specified in Sections specifying piping 
systems and equipment. 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized, metallic coatings for piping and equipment 
that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments 
are in direct contact with copper tubing. 
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E. Use padded hangers for piping that is subject to scratching. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated 
or insulated stationary pipes, NPS 1/2 to NPS 30. 

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, 
NPS 3/4 to NPS 20. 

H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy 
loads. 

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 

I. Building Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to 
suspend pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-
joist construction to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange 
of beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange 
of beams. 

5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if 
loads are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Welded-Steel Brackets:  For support of pipes from below, or for suspending from 

above by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 
b. Medium (MSS Type 32):  1500 lb. 
c. Heavy (MSS Type 33):  3000 lb. 

8. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
9. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is 

required. 

J. Saddles and Shields:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 
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1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

K. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are 
not specified in piping system Sections. 

L. Comply with MFMA-102 for metal framing system selections and applications that are 
not specified in piping system Sections. 

M. Use mechanical-expansion anchors instead of building attachments where required in 
concrete construction. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install 
hangers, supports, clamps, and attachments as required to properly support piping 
from building structure. 

B. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange 
for grouping of parallel runs of horizontal piping and support together on field-fabricated 
trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe 
size or install intermediate supports for smaller diameter pipes as specified 
above for individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being 
supported.  Weld steel according to AWS D1.1. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and 
support together on field-assembled metal framing systems. 

D. Fastener System Installation: 

1. Install mechanical-expansion anchors in concrete after concrete is placed and 
completely cured.  Install fasteners according to manufacturer's written 
instructions. 

E. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, 
washers, and other accessories. 

F. Install hangers and supports to allow controlled thermal and seismic movement of 
piping systems, to permit freedom of movement between pipe anchors, and to facilitate 
action of expansion joints, expansion loops, expansion bends, and similar units. 

G. Install lateral bracing with pipe hangers and supports to prevent swaying. 
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H. Install building attachments within concrete slabs or attach to structural steel.  Install 
additional attachments at concentrated loads, including valves, flanges, and strainers, 
NPS 2-1/2 and larger and at changes in direction of piping.  Install concrete inserts 
before concrete is placed; fasten inserts to forms and install reinforcing bars through 
openings at top of inserts. 

I. Load Distribution:  Install hangers and supports so piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

J. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so 
maximum pipe deflections allowed by ASME B31.9 (for building services piping) are 
not exceeded. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that 
cannot be shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, 
appearance and quality of welds, and methods used in correcting welding work, and 
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. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and 

contours of welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 

3.5 PAINTING 

A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for 
shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted 
surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 
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B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 15060 
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SECTION 15075 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 

1.2 SUBMITTAL 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical 
engraving, 1/16 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  Black. 
3. Background Color:  White. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 
5. Minimum Label Size:  Length and width vary for required label content, but not 

less than 2-1/2 by 3/4 inch. 
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 

24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately 
larger lettering for greater viewing distances.  Include secondary lettering two-
thirds to three-fourths the size of principal lettering. 

7. Fasteners:  Stainless-steel self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with 

substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus 
the Specification Section number and title where equipment is specified. 

C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-
inch bond paper.  Tabulate equipment identification number and identify Drawing 
numbers where equipment is indicated (plans, details, and schedules), plus the 
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Specification Section number and title where equipment is specified.  Equipment 
schedule shall be included in operation and maintenance data. 

2.2 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with 
lettering indicating service, and showing flow direction. 

B. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive 
backing. 

C. Pipe Label Contents:  Include identification of piping service using same designations 
or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to 
accommodate both directions, or as separate unit on each pipe label to indicate 
flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of 
identification devices, including dirt, oil, grease, release agents, and incompatible 
primers, paints, and encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished 
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal 

units.  Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of 

concealed piping. 
5. Near major equipment items and other points of origination and termination. 
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6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 
feet in areas of congested piping and equipment. 

B. Pipe Label Color Schedule: 

1. Domestic Cold Water Piping: 

a. Background Color:  White. 
b. Letter Color:  Green. 

2. Domestic Hot Water and Hot water Return Piping: 

a. Background Color:  White. 
b. Letter Color:  Red. 

3. Sanitary Waste, Vent, and Storm Drainage Piping: 

a. Background Color:  White. 
b. Letter Color:  Blue. 

END OF SECTION 15075 
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SECTION 15110 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Bronze gate valves. 
2. Bronze swing check valves. 

B. Related Sections: 

1. Division 15 plumbing piping Sections for specialty valves applicable to those 
Sections only. 

2. Division 15 Section "Identification for Plumbing Piping and Equipment" for valve 
tags and schedules. 

1.2 SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1.3 QUALITY ASSURANCE 

A. ASME Compliance:  ASME B16.10 and ASME B16.34 for ferrous valve dimensions 
and design criteria. 

B. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for 
system pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 
1. Handwheel:  For valves other than quarter-turn types. 

E. Valve-End Connections: 
1. Grooved:  With grooves according to AWWA C606. 
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2. Solder Joint:  With sockets according to ASME B16.18. 

F. Class 150, NRS Bronze Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Hammond Valve. 
b. Kitz Corporation. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. Powell Valves. 
f. Red-White Valve Corporation. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  300 psig. 
c. Body Material:  ASTM B 62, bronze with integral seat and union-ring 

bonnet. 
d. Ends:  Threaded. 
e. Stem:  Bronze. 
f. Disc:  Solid wedge; bronze. 
g. Packing:  Asbestos free. 
h. Handwheel:  Malleable iron. 

2.2 BRONZE SWING CHECK VALVES 

A. Class 150, Bronze Swing Check Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Kitz Corporation. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 
h. Red-White Valve Corporation. 
i. Zy-Tech Global Industries, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  300 psig. 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. 
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e. Ends:  Threaded. 
f. Disc:  Bronze. 

PART 3 - EXECUTION 

3.1 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

3.2 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into 
service but before final adjusting and balancing.  Replace valves if persistent leaking 
occurs. 

3.3 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2-1/2 and Larger: 
1. Bronze Gate Valves:  Class 150, NRS. 

END OF SECTION 15110 
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SECTION 15140 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aboveground domestic water pipes, tubes, fittings, and specialties inside the 
building. 

2. Specialty valves. 
3. Flexible connectors. 
4. Escutcheons. 
5. Sleeves and sleeve seals. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control reports. 

1.3 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 61 for potable domestic water piping and components. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings. 
2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure 

fittings. 

3. Grooved-Joint Copper-Tube Appurtenances: 
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a. Manufacturers:  Subject to compliance with requirements, provide products 
by one of the following: 

1) Anvil International. 
2) Shurjoint Piping Products. 
3) Victaulic Company. 

b. Copper Grooved-End Fittings:  ASTM B 75 (ASTM B 75M) copper tube or 
ASTM B 584 bronze castings. 

c. Grooved-End-Tube Couplings:  Copper-tube dimensions and design similar 
to AWWA C606.  Include ferrous housing sections, EPDM-rubber gaskets 
suitable for hot and cold water, and bolts and nuts. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick or 
ASME B16.21, nonmetallic and asbestos free, unless otherwise indicated; full-face or 
ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise 
indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux 
according to ASTM B 813. 

D. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for 
general-duty brazing unless otherwise indicated. 

2.4 SPECIALTY VALVES 

A. Comply with requirements in Division 15 Section "General-Duty Valves for Plumbing 
Piping" for general-duty metal valves. 

2.5 FLEXIBLE CONNECTORS 

A. Bronze-Hose Flexible Connectors:  Corrugated-bronze tubing with bronze wire-braid 
covering and ends brazed to inner tubing. 

1. Working-Pressure Rating:  Minimum 200 psig. 
2. End Connections NPS 2 and Smaller:  Threaded copper pipe or plain-end copper 

tube. 
3. End Connections NPS 2-1/2 and Larger:  Flanged copper alloy. 
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PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
domestic water piping.  Indicated locations and arrangements are used to size pipe 
and calculate friction loss, expansion, and other design considerations.  Install piping 
as indicated unless deviations to layout are approved on Coordination Drawings. 

B. Install domestic water piping level and plumb. 

C. Install piping concealed from view and protected from physical contact by building 
occupants unless otherwise indicated and except in equipment rooms and service 
areas. 

D. 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. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal, and coordinate with other services occupying that space. 

F. Install piping adjacent to equipment and specialties to allow service and maintenance. 

G. Install piping to permit valve servicing. 

H. Install nipples, unions, special fittings, and valves with pressure ratings the same as or 
higher than system pressure rating used in applications below unless otherwise 
indicated. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Install unions in copper tubing at final connection to each piece of equipment, machine, 
and specialty. 

L. Install pressure gages on suction and discharge piping from each plumbing pump and 
packaged booster pump.   

3.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.   

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and 
fittings before assembly. 

C. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube 
Handbook," "Brazed Joints" Chapter. 
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D. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper 
tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

E. Pressure-Sealed Joints:  Join copper tube and pressure-seal fittings with tools 
recommended by fitting manufacturer. 

F. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, 
type, and thickness suitable for domestic water service.  Join flanges with gasket and 
bolts according to ASME B31.9. 

G. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials 
of both piping systems. 

3.3 VALVE INSTALLATION 

A. General-Duty Valves:  Comply with requirements in Division 15 Section "General-Duty 
Valves for Plumbing Piping" for valve installations. 

B. Install shutoff valves as indicated on contract drawings. 

3.4 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Aboveground Domestic Water Piping NPS 2-1/2 and Smaller:  
Plastic-to-metal transition fittings. 

3.5 FLEXIBLE CONNECTOR INSTALLATION 

A. Install flexible connectors in suction and discharge piping connections to each 
domestic water pump. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Division 15 Section "Hangers and Supports for Plumbing 
Piping and Equipment" for pipe hanger and support products and installation. 

B. Support vertical piping and tubing at base and at each floor. 

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 
3/8 inch. 

D. Install hangers for copper tubing with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
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4. NPS 2-1/2:  108 inches with 1/2-inch rod. 

E. Install supports for vertical copper tubing every 10 feet. 

F. Support piping and tubing not listed in this article according to MSS SP-69 and 
manufacturer's written instructions. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment and machines to allow service and maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to 
join dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and 
connect to the following: 

1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, 
but not smaller than sizes of water heater connections. 

2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not 
smaller than required by plumbing code.  Comply with requirements in 
Division 15 plumbing fixture Sections for connection sizes. 

3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than 
equipment connections.  Provide shutoff valve and union for each connection. 

3.8 ESCUTCHEON INSTALLATION 

A. Install escutcheons for penetrations of walls, ceilings, and floors. 

B. Escutcheons for New Piping: 

1. Piping with Fitting or Sleeve Protruding from Wall:  One piece, deep pattern. 
2. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One piece, cast 

brass with polished chrome-plated.  
3. Bare Piping at Ceiling Penetrations in Finished Spaces:  One piece, cast brass 

with polished chrome-plated.  

3.9 SLEEVE INSTALLATION 

A. General Requirements:  Install sleeves for pipes and tubes passing through 
penetrations in floors, partitions, roofs, and walls. 

B. Sleeves are not required for core-drilled holes. 

C. Permanent sleeves are not required for holes formed by removable PE sleeves. 

D. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated. 
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E. Install sleeves in new partitions, slabs, and walls as they are built. 

F. For interior wall penetrations, seal annular space between sleeve and pipe or pipe 
insulation using joint sealants appropriate for size, depth, and location of joint.   

G. Seal space outside of sleeves in concrete slabs and walls with grout. 

H. Install sleeves that are large enough to provide 1/4-inch annular clear space between 
sleeve and pipe or pipe insulation unless otherwise indicated. 

I. Install sleeve materials according to the following applications: 

1. Sleeves for Piping Passing through Concrete Floor Slabs:  Steel. 
2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical 

Equipment Areas or Other Wet Areas:  Steel pipe. 

a. Extend sleeves 2 inches above finished floor level. 
b. For pipes penetrating floors with membrane waterproofing, extend cast-iron 

sleeve fittings below floor slab as required to secure clamping ring if ring is 
specified.  Secure flashing between clamping flanges.  Install section of 
cast-iron pipe to extend sleeve to 2 inches above finished floor level.  

J. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.   

3.10 SLEEVE SEAL INSTALLATION 

A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries 
into building. 

B. Select type and number of sealing elements required for pipe material and size.  
Position pipe in center of sleeve.  Assemble sleeve seal components and install in 
annular space between pipe and sleeve.  Tighten bolts against pressure plates that 
cause sealing elements to expand and make watertight seal. 

3.11 IDENTIFICATION 

A. Identify system components.  Comply with requirements in Division 15 Section 
"Identification for Plumbing Piping and Equipment" for identification materials and 
installation. 

3.12 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Piping Inspections: 

1. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction. 
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2. During installation, notify authorities having jurisdiction at least one day before 
inspection must be made.  Perform tests specified below in presence of 
authorities having jurisdiction: 

a. Roughing-in Inspection:  Arrange for inspection of piping before concealing 
or closing-in after roughing-in and before setting fixtures. 

b. Final Inspection:  Arrange final inspection for authorities having jurisdiction 
to observe tests specified below and to ensure compliance with 
requirements. 

3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests 
or inspections, make required corrections and arrange for reinspection. 

4. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

C. Piping Tests: 

1. Fill domestic water piping.  Check components to determine that they are not air 
bound and that piping is full of water. 

2. Test for leaks and defects in new piping and parts of existing piping that have 
been altered, extended, or repaired.  If testing is performed in segments, submit 
a separate report for each test, complete with diagram of portion of piping tested. 

3. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was 
covered or concealed before it was tested. 

4. Cap and subject piping to static water pressure of 50 psig above operating 
pressure, without exceeding pressure rating of piping system materials.  Isolate 
test source and allow to stand for four hours.  Leaks and loss in test pressure 
constitute defects that must be repaired. 

5. Repair leaks and defects with new materials and retest piping or portion thereof 
until satisfactory results are obtained. 

6. Prepare reports for tests and for corrective action required. 

D. Domestic water piping will be considered defective if it does not pass tests and 
inspections. 

E. Prepare test and inspection reports. 

3.13 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, 
or repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having 
jurisdiction; if methods are not prescribed, use procedures described in either 
AWWA C651 or AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not 
appear at outlets. 
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b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 
ppm of chlorine.  Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 
200 ppm of chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming 
from system after the standing time. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  
Repeat procedures if biological examination shows contamination. 

B. Prepare and submit reports of purging and disinfecting activities. 

C. Clean interior of domestic water piping system.  Remove dirt and debris as work 
progresses. 

3.14 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may 
be used in applications below unless otherwise indicated. 

B. Aboveground domestic water piping, NPS 2-1/2 and larger, shall be one of the 
following: 

1. Hard copper tube, ASTM B 88, Type L; cast or wrought copper solder-joint 
fittings; and brazed or soldered joints. 

2. Hard copper tube, ASTM B 88, Type L; grooved-joint copper-tube 
appurtenances; and grooved joints. 

3.15 VALVE SCHEDULE 

A. General-Duty Valves:  Comply with requirements in Division 15 Section "General-Duty 
Valves for Plumbing Piping" for valve installations. 

B. Use check valves to maintain correct direction of domestic water flow to and from 
equipment. 

END OF SECTION 15140 
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SECTION 16050 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Sleeves for raceways and cables. 
2. Sleeve seals. 
3. Grout. 
4. Common electrical installation requirements. 

1.2 SUBMITTALS 

A. Product Data:  For sleeve seals. 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 

1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 
mm) and no side more than 16 inches (400 mm), thickness shall be 0.052 
inch (1.3 mm). 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 
inches (1270 mm) and 1 or more sides equal to, or more than, 16 inches 
(400 mm), thickness shall be 0.138 inch (3.5 mm). 

2.2 SLEEVE SEALS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and raceway or cable. 
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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. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or 
cable. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of 

length required to secure pressure plates to sealing elements.  Include one for 
each sealing element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable 
for application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to 
center of unit for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not 
indicated, arrange and install components and equipment to provide maximum 
possible headroom consistent with these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 
components of both electrical equipment and other nearby installations.  Connect in 
such a way as to facilitate future disconnecting with minimum interference with other 
items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 
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3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or 
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and 
wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 

E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 4 inches (50 mm) above finished floor level.  Provide 
an extension of the concrete floor 2” above finished floor and 2” surrounding all 
direction of sleeves. 

G. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve 
and raceway or cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 

1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool 
exposed surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and raceway or cable, using joint sealant appropriate for size, depth, and 
location of joint.  Comply with Ref Div 07 Section "Joint Sealants.". 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal 
raceway and cable penetration sleeves with firestop materials.  Comply with Ref Div 07 
Section "Penetration Firestopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with 
flexible boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using [steel] [cast-iron] 
pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-
mm) annular clear space between pipe and sleeve for installing mechanical sleeve 
seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves 
to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve 
for installing mechanical sleeve seals. 
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3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway 
or cable material and size.  Position raceway or cable in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between raceway or cable and 
sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand 
and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.  Firestopping 
materials and installation Ref Div 07 Section "Penetration Firestopping." 

 

END OF SECTION 16050 
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SECTION 16051 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Sleeves and sleeve seals for cables. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. 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. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Aluminum and Copper Conductors:  Comply with NEMA WC 70. 

B. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW. 

C. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC with 
ground wire. 
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2.2 CONNECTORS AND SPLICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, 
material, type, and class for application and service indicated. 

2.3 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized 
steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated. 

C. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping." 

2.4 SLEEVE SEALS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

C. Basis-of-Design Product:  Subject to compliance with requirements, provide or a 
comparable product by one of the following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
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4. Pipeline Seal and Insulator, Inc. 

D. Description:  Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and cable. 

1. Sealing Elements:  EPDM] interlocking links shaped to fit surface of cable or 
conduit.  Include type and number required for material and size of raceway or 
cable. 

2. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure 

plates to sealing elements.  Include one for each sealing element. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders 
No. 4 AWG and larger.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Service Entrance:  Type XHHW, single conductors in raceway. 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-
THWN, single conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single 
conductors in raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, 
single conductors in raceway or Metal-clad cable, Type MC]. 
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G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with 
stainless-steel, wire-mesh, strain relief device at terminations to suit application. 

I. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

J. Class 2 Control Circuits:  Type THHN-THWN, in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

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. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

E. Support cables according to Division 26 Sections "Hangers and Supports for Electrical 
Systems." 

F. Identify and color-code conductors and cables according to Division 26 Section 
"Identification for Electrical Systems." 

G. 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 and UL 486B. 

H. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. 

I. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches (150 mm) 
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3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of 
firestopping specified in Division 07 Section "Penetration Firestopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or 
formed openings are used.  Install sleeves during erection of slabs and walls. 

C. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall 
assemblies unless openings compatible with firestop system used are fabricated during 
construction of floor or wall. 

D. Cut sleeves to length for mounting flush with both wall surfaces. 

E. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level. 

F. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve 
and cable unless sleeve seal is to be installed. 

G. Seal space outside of sleeves with grout for penetrations of concrete and masonry. 

H. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between 
sleeve and cable, using joint sealant appropriate for size, depth, and location of joint 
according to Division 07 Section "Joint Sealants." 

I. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at cable penetrations.  Install sleeves and seal with firestop 
materials according to Division 07 Section "Penetration Firestopping." 

J. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type 
flashing units applied in coordination with roofing work. 

K. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and 
mechanical sleeve seals.  Size sleeves to allow for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

L. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch (25-mm) annular clear space between cable and sleeve for 
installing mechanical sleeve seals. 

3.5 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground exterior-wall penetrations. 
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B. Use type and number of sealing elements recommended by manufacturer for cable 
material and size.  Position cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.6 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly according to Division 07 Section 
"Penetration Firestopping." 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. After installing conductors and cables and before electrical circuitry has been 
energized, test service entrance and feeder conductors, and conductors feeding 
the following critical equipment and services 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. 

3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after 
Final Acceptance, perform an infrared scan of each splice in cables and 
conductors No. 3 AWG and larger.  Remove box and equipment covers so 
splices are accessible to portable scanner. 

a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each splice 11 months after date of Substantial Completion. 

b. Instrument:  Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values.  Provide 
calibration record for device. 

c. Record of Infrared Scanning:  Prepare a certified report that identifies 
splices checked and that describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after 
remedial action. 

C. Test Reports:  Prepare a written report to record the following: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 
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D. Remove and replace malfunctioning units and retest as specified above. 

 

END OF SECTION 16051 
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SECTION 16052 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes methods and materials for grounding systems and equipment. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. 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. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 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. 
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2.2 CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory 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, bolted pressure-
type, with at least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit 
manufacturer for materials being joined and installation conditions. 

2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad 5/8 by 96 inches (16 by 2400 mm) in diameter. 

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.  Bury at least 24 inches (600 mm) below grade. 

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow 
stripe.  On feeders with isolated ground, identify grounding conductor where visible to 
normal inspection, with alternating bands of green and yellow tape, with at least three 
bands of green and two bands of yellow. 

D. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors except at test wells and as 

otherwise indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. 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. 

9. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated 
equipment grounding conductor in branch-circuit runs from equipment-area 
power panels and power-distribution units. 

10. X-Ray Equipment Circuits:  Install insulated equipment grounding conductor in 
circuits supplying x-ray equipment. 

B. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, 
heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conductor to 
each unit and to air duct and connected metallic piping. 

C. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated 
equipment grounding conductor to each electric water heater and heat-tracing cable.  
Bond conductor to heater units, piping, connected equipment, and components. 

D. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding 
conductor connected to the receptacle grounding terminal.  Isolate conductor from 
raceway and from panelboard grounding terminals.  Terminate at equipment grounding 
conductor terminal of the applicable derived system or service, unless otherwise 
indicated. 

E. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a 
branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a 
nonmetallic raceway fitting listed for the purpose.  Install fitting where raceway enters 
enclosure, and install a separate insulated equipment grounding conductor.  Isolate 
conductor from raceway and from panelboard grounding terminals.  Terminate at 
equipment grounding conductor terminal of the applicable derived system or service, 
unless otherwise indicated. 

F. Signal and Communication Equipment:  For telephone, alarm, voice and data, and 
other communication equipment, provide No. 4 AWG minimum insulated grounding 
conductor in raceway from grounding electrode system to each service location, 
terminal cabinet, wiring closet, and central equipment location. 

1. Service and Central Equipment Locations and Wiring Closets:  Terminate 
grounding conductor on a 1/4-by-2-by-12-inch (6-by-50-by-300-mm) grounding 
bus. 
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2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding 
terminal. 

G. Metal Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a 
separate insulated equipment grounding conductor in addition to grounding conductor 
installed with branch-circuit conductors. 

3.3 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 three rods spaced at least one-
rod length from each other and located at least the same distance from other 
grounding electrodes, and connect to the service grounding electrode conductor. 

C. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes 
are specified in Div 26 Section "Underground Ducts and Raceways for Electrical 
Systems," and shall be at least 12 inches (300 mm) deep, with cover. 

1. Test Wells:  Install at least one test well for each service, unless otherwise 
indicated.  Install at the ground rod electrically closest to service entrance.  Set 
top of test well flush with finished grade or floor. 

D. 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 so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 
connection is required, use a bolted clamp. 

E. 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, using a bolted clamp connector or by bolting a lug-
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type connector to a pipe flange, 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. 

F. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors 
of associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper 
to bond across flexible duct connections to achieve continuity. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 

1. After installing grounding system but before permanent electrical circuits have 
been energized, test for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal, 
and at ground test wells. 

a. Measure ground resistance not less 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. 

B. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  
10ohms. 

2. Power and Lighting Equipment or System with Capacity 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:  1ohm(s). 
 

C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance. 

END OF SECTION 16052 
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SECTION 16053 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical 
wiring. 

B. See Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for 
exterior ductbanks and manholes, and underground handholes, boxes, and utility 
construction. 

1.2 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, 
sections, details, and attachments to other work. 

1.3 QUALITY ASSURANCE 

A. 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. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Rigid Steel Conduit:  ANSI C80.1. 

B. EMT:  ANSI C80.3. 

C. FMC:  Zinc-coated steel. 

D. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 

1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
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2. Fittings for EMT:  Steel or die-cast, compression type. 

2.2 NONMETALLIC CONDUIT AND TUBING 

A. ENT:  NEMA TC 13. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC unless otherwise indicated. 

C. LFNC:  UL 1660. 

D. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material. 

E. Fittings for LFNC:  UL 514B. 

2.3 METAL WIREWAYS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 

C. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 3R, unless 
otherwise indicated. 

D. Fittings and Accessories:  Include 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. 

E. Wireway Covers:  Hinged type. 

F. Finish:  Manufacturer's standard enamel finish. 

2.4 NONMETALLIC WIREWAYS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Hoffman. 
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2. Lamson & Sessions; Carlon Electrical Products. 

C. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with 
snap-on cover and mechanically coupled connections with plastic fasteners. 

D. Fittings and Accessories:  Include 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. 

2.5 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Prime coating, ready 
for field painting. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Thomas & Betts Corporation. 
b. Walker Systems, Inc.; Wiremold Company (The). 
c. Wiremold Company (The); Electrical Sales Division. 
 

B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC 
with texture and color to match wall finish colors. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Butler Manufacturing Company; Walker Division. 
b. Enduro Systems, Inc.; Composite Products Division. 
c. Hubbell Incorporated; Wiring Device-Kellems Division. 
d. Lamson & Sessions; Carlon Electrical Products. 
e. Panduit Corp. 
f. Walker Systems, Inc.; Wiremold Company (The). 
g. Wiremold Company (The); Electrical Sales Division. 

 

2.6 BOXES, ENCLOSURES, AND CABINETS 

A. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 
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B. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with 
gasketed cover. 

C. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

D. Metal Floor Boxes:  Cast or sheet metal semi-adjustable, rectangular. 

E. Nonmetallic Floor Boxes:  Nonadjustable, round. 

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

G. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with 
gasketed cover. 

H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush 
latch, unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard 
enamel. 

2. Nonmetallic Enclosures:  Plastic finished inside with radio-frequency-resistant 
paint. 

I. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and 
removable front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit 
2. Underground Conduit:  RNC, Type EPC-80-PVC, direct buried. 
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
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3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 
raceways in the following locations: 
a. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use 
LFMC in damp or wet locations. 

6. Damp or Wet Locations:  Rigid steel conduit. 
7. Raceways for Optical Fiber or Communications Cable:  EMT. 
8. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, 

stainless steel in damp or wet locations. 

C. Minimum Raceway Size:  3/4-inch (21-mm) trade size. 

D. 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. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in 
Part 2 except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam 
or hot-water pipes.  Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Div 26 Section "Hangers and Supports for Electrical 
Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except 
for communications conduits, for which fewer bends are allowed. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 

H. 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. 

2. Arrange raceways to cross building expansion joints at right angles with 
expansion fittings. 
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3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before 
rising above the floor. 

I. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating 
bushings to protect conductors, including conductors smaller than No. 4 AWG. 

J. 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. 

K. Raceways for Optical Fiber and Communications Cable:  Install as follows: 

1. 3/4-Inch (19-mm) Trade Size and Smaller:  Install raceways in maximum lengths 
of 50 feet (15 m). 

2. 1-Inch (25-mm) Trade Size and Larger:  Install raceways in maximum lengths of 
75 feet (23 m). 

3. Install with a maximum of two 90-degree bends or equivalent for each length of 
raceway unless Drawings show stricter requirements.  Separate lengths with pull 
or junction boxes or terminations at distribution frames or cabinets where 
necessary to comply with these requirements. 

L. 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. 

M. Expansion-Joint Fittings for RNC:  Install in each run of aboveground conduit 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). 

1. Install expansion-joint fittings for each of the following locations, and provide type 
and quantity of fittings that accommodate temperature change listed for location: 

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 the Outdoors without Physical Separation:  
125 deg F (70 deg C) temperature change. 

d. Attics:  135 deg F (75 deg C) temperature change. 
 

2. 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. 
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3. Install each expansion-joint fitting with position, mounting, and piston setting 
selected according to manufacturer's written instructions for conditions at specific 
location at the time of installation. 

N. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible 
conduit for recessed and semirecessed lighting fixtures, 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. 

O. 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. 

P. Set metal floor boxes level and flush with finished floor surface. 

Q. 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.  Prepare 
trench bottom as specified in Div 31 Section "Earth Moving" for pipe less than 6 
inches (150 mm) in nominal diameter. 

2. Install backfill as specified in Division 31 Section "Earth Moving." 
3. 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 (300 mm) of finished grade, 
make final conduit connection at end of run and complete backfilling with normal 
compaction as specified in Division 31 Section "Earth Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at 
building entrances through the floor, unless otherwise indicated.  Encase elbows 
for stub-up ducts throughout the length of the elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through the floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and 
encase coupling with 3 inches (75 mm) of concrete. 

b. For stub-ups at equipment mounted on outdoor concrete bases, extend 
steel conduit horizontally a minimum of 60 inches (1500 mm) from edge of 
equipment pad or foundation.  Install insulated grounding bushings on 
terminations at equipment. 
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6. Warning Planks:  Bury warning planks approximately 12 inches (300 mm) above 
direct-buried conduits, placing them 24 inches (600 mm) o.c.  Align planks along 
the width and along the centerline of conduit. 

3.4 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly.  Firestopping materials and 
installation requirements are specified in Div 07 Section "Penetration Firestopping." 

 

END OF SECTION 16053 
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SECTION 16054 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of 
supported systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five 
times the applied force. 

1.3 SUBMITTALS 

A. Product Data:  For steel slotted support systems. 

B. Shop Drawings: Show fabrication and installation details and include calculations for 
the following: 

1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Equipment supports. 

C. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 
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B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components 
for field assembly. 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

3. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to 
MFMA-4. 

4. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester 
coating applied according to MFMA-4. 

5. Painted Coatings:  Manufacturer's standard painted coating applied according to 
MFMA-4. 

6. Channel Dimensions:  Selected for applicable load criteria. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  steel hangers, clamps, and associated fittings, 
designed for types and sizes of raceway or cable to be supported. 

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 
threaded body and insulating wedging plug or plugs for non-armored electrical 
conductors or cables in riser conduits.  Plugs shall have number, size, and shape of 
conductor gripping pieces as required to suit individual conductors or cables supported.  
Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel 
plates, shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical 
items or their supports to building surfaces include the following: 
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1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland 
cement concrete, steel, or wood, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

b. Manufacturers:  Subject to compliance with requirements, provide products 
by one of the following: 

1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, stainless steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

a. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

b. Manufacturers:  Subject to compliance with requirements, provide products 
by one of the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to 
MSS Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable 
for attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 
ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit 
dimensions of supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for 
steel shapes and plates. 
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PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for 
electrical equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space 
supports for EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists 
maximum spacings less than stated in NFPA 70.  Minimum rod size shall be 1/4 inch (6 
mm) in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel 
slotted or other support system, sized so capacity can be increased by at least 25 
percent in future without exceeding specified design load limits. 

1. Secure raceways and cables to these supports with single-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used 
for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and 
communication systems above suspended ceilings and for fastening raceways to 
trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified 
in this Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT or 
RMC may be supported by openings through structure members, as permitted in 
NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified 
loading limits.  Minimum static design load used for strength determination shall be 
weight of supported components plus 200 lb (90 kg). 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor 
and fasten electrical items and their supports to building structural elements by the 
following methods unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion 

anchor fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
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5. Instead of expansion anchors, powder-actuated driven threaded studs provided 
with lock washers and nuts may be used in existing standard-weight concrete 4 
inches (100 mm) thick or greater.  Do not use for anchorage to lightweight-
aggregate concrete or for slabs less than 4 inches (100 mm) thick. 

6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with 
MSS SP-69. 

7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount 

cabinets, panelboards, disconnect switches, control enclosures, pull and junction 
boxes, transformers, and other devices on slotted-channel racks attached to 
substrate. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid 
reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Div 05 Section "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) 
larger in both directions than supported unit, and so anchors will be a minimum of 10 
bolt diameters from edge of the base. 

B. Use 3000-psi (20.7-MPa)], 28-day compressive-strength concrete.  Concrete materials, 
reinforcement, and placement requirements are specified in Division 03.  

C. Anchor equipment to concrete base. 

1. Place and secure anchorage devices.  Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
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3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for 
shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted 
surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils 
(0.05 mm). 

B. Touchup:  Comply with requirements in Division 09 or cleaning and touchup painting of 
field welds, bolted connections, and abraded areas of shop paint on miscellaneous 
metal. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

 

END OD SECTION 16054  
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