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SECTION 01110 

SUMMARY OF WORK 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

A. Project description. 

B. Work description. 

C. City occupancy. 

D. Contractor-salvaged products. 

E. Separate contracts and work by City. 

F. Extra copies of Contract Documents. 

G. Permits, fees and notices. 

1.02 THE PROJECT 
The Project is at the George Bush Intercontinental Airport/ Houston in Houston, Texas. 

1.03 GENERAL DESCRIPTION OF THE WORK 
A. Construct the Work under a single general construction contract as follows: 
B. Construct the Work at the arrivals level in three phases and in two phases at the departures 

level. 
C. The Work is summarized as improvements to the vestibules and replacement of automatic 

entrances at the departures and arrivals levels within Terminal A at IAH.  
1. Cut and patch existing construction designated or required to remain and to receive 

new construction, following Section 01731- Cutting and Patching, and Section 01761 
– Protection of Existing Services. 

D. Contract limit lines are shown diagrammatically on Drawings. 
 

1.04 CITY OCCUPANCY 
 

The City will occupy the premises as required to maintain full functionality within Terminal 
during the entire period of construction for the conduct of normal operations.  
 

A. Cooperate with the City to reduce conflict, and to facilitate the City's operations.  
Coordinate Contractor's activities with City Operations or Maintenance personnel through 
City Engineer. 
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B. Schedule Work to fit these requirements. 
 

1.05 EXTRA COPIES OF CONTRACT DOCUMENTS 

 Use reproducible documents, furnished by City following Document 00700 Paragraph 
2.2.2, to make extra copies of Contract Documents (diazo prints of Drawings and 
electrostatic copies of Project Manual) as required by Contractor for construction 
operations, and for Contractor's records following Sections 01726 - Base Facility Survey 
and 01770 - Contract Closeout.  Follow Document 00700 Paragraph 1.3. 

1.06 PERMITS, FEES AND NOTICES 

Refer to Document 00700 Paragraph 3.14.  Reimburse City for City's payment of fines 
levied against City or its employees because of Contractor's failure to obtain proper 
permits, pay proper fees, and make proper notifications.  Reimbursement will be by Change 
Order, reducing the Contract Price as based upon the dollar amount of fines imposed. 

 

PART 2 EXECUTION (NOT USED) 

 

 

 

END OF SECTION 
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SECTION 01145 

CONTRACTOR'S USE OF PREMISES 

 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Rights-of-way and access to the Work. 

B. Property and Base Facility outside contract limits. 

C. General requirements for exterior work. 

D. Work in AOA, including electrical lockout/tagout program. 

E. Interior work. 

F. Control of access into security areas. 

1.02 SUBMITTALS 

A. Show start dates and duration of closures and impediments on construction schedule 
following Section 01325 - Construction Schedules. 

B. Prepare written requests, using Document 00931 - Request for Information, and submit 
requests at least 7 days before access is required, for following: 

1. Roadway, street, driveway, curbside and building main entrance/exit closures or 
impediments.  Do not close or impede emergency exits intended to remain. 

2. Access to property outside contract limits, required to extend or connect work to 
utilities or environmental system controls in non-contract areas. 

C. For work involving electrical energy or other hazardous energy sources, submit a 
Lockout/Tagout Program. 

1.03 RIGHTS-OF-WAY AND ACCESS TO THE WORK 

A. Confine access and operations and storage areas to contract limits and other areas provided 
by City, following Document 00700. Do not trespass on non-City-owned property or on 
airport occupants' spaces. 

B. Airport operates "around the clock."  In cases of conflicts with construction operations, 
airport operations take precedence.  Airport roads, streets, drives, curbsides and sidewalks, 
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and ticketing, baggage claim, security check points, concessions, restrooms, aircraft gates 
and similar passenger-related areas are intended for year-round uninterrupted use and 
access by the public and airport operations.  Maintain uninterrupted traffic movement. 

1. Aircraft and emergency vehicles have right-of-way in AOA. 

2. Private vehicles, public transportation and emergency vehicles have right-of-way on 
roads, streets, driveways and curbsides. 

3. Passengers have right-of-way in public spaces.  Occupants have right-of-way in other 
occupied areas. 

C. Follow instructions of the City Engineer, Airport Manager and of ATCT.  Follow FAA 
procedures. 

D. FAA will review Contractor's submittals for compliance with FAA requirements.  Attend 
meetings with FAA to assist the City Engineer in obtaining approvals. 

E. Continued violations of or flagrant disregard for policies may be considered default, and 
individuals disregarding requirements may be determined as objectionable by the City 
Engineer, following provisions of Document 00700. 

Do not close or impede rights-of-way without City Engineer approval. 
 

F. City Engineer may approve temporary storage of products, in addition to areas shown on 
Drawings, on-airport areas if storage piles do not interfere with airport operations. 

 
1. No permission will be granted for this type of storage in Terminal roadway areas. 

 
1.04 PROPERTY AND BASE FACILITY OUTSIDE CONTRACT LIMITS 

A. Do not alter condition of property or Base Facility outside contract limits. 

B. Means, methods, techniques, sequences, or procedures which may result in damage to 
property outside of contract limits are not permitted. 

 C. Repair or replace damage to property outside contract limits to condition existing at start 
of the Work, or better. 

1.05 GENERAL REQUIREMENTS FOR EXTERIOR WORK 

A. Obtain permits and City Engineer's approval prior to impeding or closing roadways, streets, 
driveways, Terminal curbsides and parking areas. 

B. Maintain emergency vehicle access to the Work and to fire hydrants, following Section 
01505 - Temporary Facilities. 
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C. Do not obstruct drainage ditches or inlets.  When obstruction is unavoidable due to 
requirements of the Work, provide grading and temporary drainage structures to maintain 
unimpeded flow. 
 

D. Locate by Section 01726 - Base Facility Survey and protect by Section 01505 - Temporary 
Facilities which may exist.  Repair or replace damaged systems to condition existing at 
start of Work, or better. 
 

E. Public, Temporary, and Construction Roads and Ramps: 

1. Construct and maintain temporary detours, ramps, and roads to provide for normal 
public traffic flow when use of public roads or streets is closed by necessities of the 
Work. 

2. Provide mats or other means to prevent overloading or damage to existing roadways 
from tracked equipment or exceptionally large or heavy trucks or equipment. 

3. Construct and maintain access roads and parking areas following Section 01505 - 
Temporary Facilities. 

F. Excavation in Streets and Driveways: 

1. Do not hinder or needlessly impede public travel on roadways, streets or driveways for 
more than two blocks at any one time, except as approved by City Engineer. 

2. Obtain the City Traffic Management and Maintenance Department and City Engineer's 
approval when the Work requires closing of off-airport roadways, streets or driveways.  
Do not unnecessarily impede abutting property. 

3. Remove surplus materials and debris and open each block for public use as work in 
that block is complete.  Acceptance of any portion of the Work will not be based on 
return of street to public use. 

4. Provide temporary crossings, or complete work in one continuous operation.  Minimize 
duration of obstructions and impediments at drives or entrances. 

G. Provide barricades and signs following Sections 01505 - Temporary Facilities and 01507 
- Temporary Signs. 

H. Traffic Control:  Follow Section 01555 - Traffic Control and Regulation. 

I. Surface Restoration: 

1. Restore site to condition existing before construction, following Section 01731 - 
Cutting and Patching, to satisfaction of City Engineer. 
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1.07 GENERAL REQUIREMENTS FOR INTERIOR WORK 

A. Obtain City Engineer's approval and permits prior to impeding or closing building 
entrances, corridors, and areas around passenger service functions (ticketing, baggage 
check and claim, security screening, waiting, aircraft enplaning and deplaning). 

B. Maintain emergency access to the Work and to fire hose and extinguisher cabinets, 
following Section 01505 - Temporary Facilities. 

C. Do not obstruct fire exits.  When obstruction is unavoidable due to requirements of the 
Work, provide fire-retardant enclosures to maintain unimpeded flow, following Section 
01505 - Temporary Facilities. 
 

D. Locate by Section 01726 - Cutting and Patching and protect by Section 01505 - Temporary 
Facilities utility and communications or data systems which may exist.  Repair or replace 
damaged systems to condition existing at start of Work, or better. 

E. Provide temporary facilities and controls following Section 01505 - Temporary Facilities. 

F. Provide signs following Section 01507 - Temporary Signs. 

PART 2    PRODUCTS (NOT USED) 

PART 3    EXECUTION (NOT USED) 
 
 
 
 

END OF SECTION 
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SECTION 01210 

CASH ALLOWANCES 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

A. City’s allowances allocated to the items of work listed or as directed.  

B. See Document 00700 - General Conditions, Paragraph 3.11 for costs included and excluded 
from cash allowance values listed in 1.02 below. 

C. Follow Section 01255 - Modification Procedures for processing allowance expenditures.  
Cash Allowance sums remaining at Final Completion belong to the City, creditable by 
Change Order. 

1.02 SCHEDULE OF CASH ALLOWANCES (TOTAL $ 3,903.57) 
A. Allowance Item 1 - Building Permit:  For obtaining the Building Permit from City of 

Houston, $1,277.37 and $2,626.20 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 

 

END OF SECTION 

 

 



IAH Terminal A – Vestibule Efficiency Upgrades 
Project No. 257A & 257B      MODIFICATION PROCEDURES 

MODIFICATION PROCEDURES 

01255-1 ver. 10.07.18 

SECTION 01255 

MODIFICATION PROCEDURES 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

 
A. Signatories on behalf of City and Contractor. 
 
B. Contractor's documentation. 
 
C. Change Orders. 
 
D. Requests for Proposal. 
 
E. Work Change Directives. 
 
F. Execution of Modifications. 
 
G. Resolving Discrepancies. 
 
H. Requests for Information or Clarification. 
 
I. Correlation of Submittals. 
 

1.02 SIGNATORIES 
 

A. Submit at the Preconstruction Conference (Section 01312 - Coordination and Meetings) a 
letter indicating the name and address of Contractor's personnel authorized to execute 
Modifications, and with responsibility for informing others in Contractor's employ or 
Subcontractors of same. 

 
1.03 REFERENCES 
 

A. Blue Book:  "Dataquest" Rental Rate Blue Book for Construction Equipment. 
 

B. Rental Rate:  The full unadjusted base rental rate for the applicable item of equipment. 
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1.04 CONTRACTOR'S DOCUMENTATION 
 

A. Maintain detailed records of changes in the Work.  Provide full information required for 
identification and evaluation of proposed changes, and to substantiate costs of changes in the 
Work. 
 

B. Furnish sufficient data to allow City Engineer's evaluation of Contractor's responses to 
proposed changes. 

 
C. Include with each proposal the following minimum information (as applicable to form of 

Contract Price): 
 

1. Quantities of original Bid Schedule unit price work items (with additions, reductions, 
deletions, and substitutions). 

2. When work items are not included in Document 00410 - Bid Tabulation Form, provide 
unit prices for the new items, with proper supporting information. 

3. For Stipulated Price changes, furnish breakdown of labor, products, taxes, insurance, 
bonds, temporary facilities and controls as applicable, and overhead and profit. 

4. Justification for change, if any, in Contract Time. 

5. Additional data upon request. 

D. Payment for rented equipment will be made to the Contractor by actual invoice cost for the 
duration of time required to complete additional work.  If additional work comprises only a 
portion of the rental invoice where the equipment would otherwise be on the site, compute 
the hourly equipment rate by dividing the actual monthly invoice by 176.  (One day equals 8 
hours and one week equals 40 hours.)  Operating costs shall not exceed the estimated 
operating costs given for the item of equipment in the Blue Book. 

 
E. For changes in the Work performed on a time-and-materials basis using Contractor-owned 

equipment, compute rates with the Blue Book as follows: 
 

1. Multiply the appropriate Rental Rate (the lowest cost combination of hourly, daily, 
weekly or monthly rates) by an adjustment factor of 70 percent plus the full rate shown 
for operating costs.  Use 150 percent of the Rental Rate for double shifts (one extra shift 
per day) and 200 percent of the Rental Rate for more than two shifts per day.  No other 
rate adjustments apply. 

 
2. Standby Rates: 50 percent of the appropriate Rental Rate shown in the Blue Book.  

Operating costs are allowed. 
 
1.05 CHANGE ORDERS 



IAH Terminal A – Vestibule Efficiency Upgrades 
Project No. 257A & 257B      MODIFICATION PROCEDURES 

MODIFICATION PROCEDURES 

01255-3 ver. 10.07.18 

 
A. Changes to Contract Price or Time are made only by execution of a Change Order. 

B. Stipulated Price Change Order:  Stipulated Price Change Orders are based on an accepted 
Proposal/Contract Modification including the Contractor's lump sum price quotation. 

C. Unit Price Change Order: 

1. Where Unit Prices for the affected items of Work are included in Document 00410 - Bid 
Tabulation Form, Unit Price Change Orders are based on unit prices as originally bid, 
subject to requirements in Articles 7 and 9 of Document 00700 - General Conditions. 

2. Where unit prices of Work are not pre-determined in Document 00410 - Bid Tabulation 
Form, Request for Proposal or Work Change Directive will state the unit prices to use. 

D. Time-And-Material Change Order: 

1. Provide an itemized account and supporting data after completion of change, within time 
limits indicated for claims in Document 00700 - General Conditions. 

2. City Engineer will determine the change allowable in Contract Price and Contract Time 
following Document 00700 - General Conditions. 

3. For changes in the Work performed on a time-and-material basis, furnish the following 
in addition to information specified in Paragraph 1.04.C: 

a. Quantities and description of products and tools. 

b. Taxes, insurance and bonds. 

c. Overhead and profit, following Document 00700 - General Conditions Paragraphs 
7.3.2.2.6 or Document 00800 - Supplementary Conditions. 

d. Dates and times of work performance, and by whom. 

e. Time records and certified copies of applicable payrolls. 

f. Invoices and receipts for products, rented tools, and Subcontracts, similarly 
documented. 

 
1.06 REQUEST FOR PROPOSAL 
 

A. City Engineer may issue a Request for Proposal, including a detailed description of proposed 
changes, supported by revised Drawings and Specifications, if applicable.   Prepare and 
submit Contractor's response to the Request for Proposal within 7 days or as specified in the 
request. 

B. This document does not authorize work to proceed. 
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C. Follow instructions on back of the Request for Proposal. 

1.07 WORK CHANGE DIRECTIVE (WCD) 
 

A. City Engineer may issue a WCD instructing the Contractor to proceed with a change in the 
Work, for subsequent inclusion in a Change Order. 

B. City Engineer may issue minor changes in the Work, not involving an adjustment to Contract 
Price or Time by using a WCD. 

 
C. The document will describe changes in the Work and will designate a method of determining 

change, if any, in Contract Price or Time.  When properly executed, this document 
authorizes work to proceed.  Follow instructions on back of the WCD. 

 
D. Promptly execute changes in the Work following the directions from the Work Change 

Directive. 
 

1.08 RESOLVING DISCREPANCIES 
 

A. Complete Base Facility survey following Section 01726 - Base Facility Survey prior to 
preparation of submittal data and commencing main construction operations.  Submit survey 
data of inaccessible concealed conditions as cutting and patching or demolition operations 
proceed. 

 
B. Prepare and submit a Request for Information for each separate condition with a written 

statement of substantive discrepancies, including specific scope, location and discrepancy 
discovered. 

 
C. Based upon the Contractor's knowledge of Base Facility conditions "as-found" and the 

requirements for the Work, propose graphic or written alternatives to Drawings and 
Specifications to correct discrepancies.  Include as supplementary data to the Request for 
Information. 

 
D. Modifications due to concealed conditions are allowed only for conditions which are 

accessible only through cutting or demolition operations. 
 

1. No changes in the Contract Sum or Time are permitted for sight-exposed conditions or 
conditions visible by entry into access doors or panels and above lay-in or concealed 
spline acoustical ceilings, or by conditions described in Documents 00320 - Geotechnical 
Information or 00330 - Existing Conditions. 

 
1.09 REQUEST FOR INFORMATION OR CLARIFICATION 
 

A. The Request for Information or Clarification does not authorize work that changes the 
Contract Price or Time. 
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B. Request clarification of Contract Documents or other information by using the Request for 
Information or Clarification. 

1. If additional work is required, then the requirement will be requested by the City 
Engineer's issuance of a Request for Information or Clarification; Request for Proposal; 
Work Change Directive. 

2. This document does not authorize work to proceed. 

C. Changes may be proposed by the Contractor only by submitting a Request for Information 
following Paragraph 1.08. 

D. The City Engineer may issue minor changes in the Work, not involving an adjustment to 
Contract Price or Time using a Request for Information or Clarification and following 
Document 00700 - General Conditions. 

E. Follow directions on back of the Request for Information or Clarification. 

1.10 CORRELATION OF SUBMITTALS 
 

A. For Stipulated Price Contracts, promptly revise Schedule of Values and Application for 
Payment forms to record each authorized Change Order as a separate line item and adjust the 
Contract Price, following Section 01290 - Payment Procedures. 

B. For Unit Price Contracts, revise the next monthly estimate of work after acceptance of a 
Change Order to include new items not previously included and the appropriate unit rates. 

C. Promptly revise progress schedules to reflect any change in Contract Time, revise schedules 
to adjust time for other items of work affected by the change and resubmit for review 
following Section 01325 - Construction Schedules. 

D. Promptly record changes on record documents following Section 01770 - Contract Closeout. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

 
 
 
 

END OF SECTION 
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SECTION 01270 

MEASUREMENT AND PAYMENT 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Procedures for measurement and payment plus conditions for nonconformance assessment 
and nonpayment for rejected Products. 

 
1.02 AUTHORITY 
 

A. Measurement methods delineated in Specification Sections are intended to complement 
criteria of this Section.  In event of conflict, requirements of the Specification Section shall 
govern. 

B. Project Manager will take all measurements and compute quantities accordingly. 

C. Assist by providing necessary equipment, workers, and survey personnel 

D. Measurement and Payment paragraphs are included only in those Specification Sections of 
Division 01, where direct payment will be made.  Include costs in the total bid price for those 
Specification Sections in Division 01 that do not contain Measurement and Payment 
paragraphs. 

1.03 UNIT QUANTITIES SPECIFIED 
 

A. Quantity and measurement estimates stated in the Agreement are for contract purposes only. 
 Quantities and measurements supplied or placed in the Work and verified by Project 
Manager will determine payment as stated in Article 9 of Document 00700 – General 
Conditions. 

 
B. When actual work requires greater or lesser quantities than those quantities indicated in 

Document 00410 – Bid Form, provide required quantities at Unit Prices contracted, except as 
otherwise stated in Article 9 of Document 00700 – General Conditions. 

 
1.04 MEASUREMENT OF QUANTITIES 
 

A. Measurement by Weight:  Reinforcing Steel, rolled or formed steel or other metal shapes are 
measured by CRSI or AISC Manual of Steel Construction weights.  Welded assemblies are 
measured by CRSI or AISC Manual of Steel Construction or scale weights. 

B. Measurement by Volume: 
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1. Stockpiles: Measured by cubic dimension using mean length, width, and height or 
thickness. 

2. Excavation and Embankment Materials: Measured by cubic dimension using average end 
area method. 

C. Measurement by Area:  Measured by square dimension using mean length and width or 
radius.  

D. Linear Measurement: Measured by linear dimension, at item centerline or mean chord. 

E. Stipulated Price Measurement: By unit designation in the Agreement. 

F. Other: Items measured by weight, volume, area, or linear means or combination, as 
appropriate, as completed item or unit of the Work. 

G. Measurement by Each: Measured by each instance or item provided. 

H. Measurement by Lump Sum: Measure includes all associated work. 

1.05 PAYMENT 

A. Payment includes full compensation for all required supervision, labor, Products, 
tools, equipment, plant, transportation, services, and incidentals; and erection, 
application or installation of an item of the Work; and Contractor's overhead and 
profit. 

B. Total compensation for required Unit Price work shall be included in Unit Price bid in 
Document 00410 – Bid Form. Claims for payment as Unit Price work, but not 
specifically covered in the list of Unit Prices contained in Document 00410 – Bid 
Form, will not be accepted. 

C. Interim payments for stored materials will be made only for materials to be 
incorporated under items covered in Unit Prices, unless disallowed in Document 00800 
- Supplementary Conditions. 

D. Progress payments will be based on Project Manager's observations and evaluations 
of quantities incorporated in the Work multiplied by Unit Price. 

E. Final payment for work governed by Unit Prices will be made on the basis of actual 
measurements and quantities determined by Project Manager multiplied by the Unit 
Price for work which is incorporated in or made necessary by the Work. 

1.06 NONCONFORMANCE ASSESSMENT 
A. Remove and replace work, or portions of the Work, not conforming to the Contract 

documents. 
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B. When not practical to remove and replace work, City Engineer will direct one of 
the following remedies: 

1. Nonconforming work will remain as is, but Unit Price will be adjusted lower at 
discretion of City Engineer. 

2. Nonconforming work will be modified as authorized by City Engineer, and the Unit 
Price will be adjusted lower at the discretion of City Engineer, when modified work is 
deemed less suitable than specified 

C.   Specification sections may modify the above remedies or may identify a specific 
formula or percentage price reduction. 

 
D. Authority of City Engineer to assess nonconforming work and identify payment 

adjustment is final. 

1.07 NONPAYMENT FOR REJECTED PRODUCT 
 

A. Payment will not be made for any of the following: 
 

1. Products wasted or disposed of in an unacceptable manner. 
 
2. Products determined as nonconforming before or after placement. 
 
3. Products not completely unloaded from transporting vehicles. 
 
4. Products placed beyond lines and levels of required work. 
 
5. Products remaining on hand after completion of the Work, unless specified 

otherwise. 
 
6. Loading, hauling, and disposing of rejected Products. 

PART 2 PRODUCTS (NOT USED)  

PART 3 EXECUTION (NOT USED) 
 
 
 

END OF SECTION 
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SECTION 01290 

PAYMENT PROCEDURES 

 

PART 1   GENERAL 
 
1.01 SECTION INCLUDES 

 
A. Schedule of Values. 
 
B. Billing forecast. 
 
C. Value/ time log. 
 
D. Expenditure of Cash Allowances. 
 
E. Applications for Payment. 
 
F. Payment for mobilization work. 
 
G. Final payment. 

 
1.02 DEFINITIONS 
 

A. Schedule of Values:  Itemized list, prepared by the Contractor, establishing the value of 
each part of the Work for a Stipulated Price contract, or for Major Stipulated Price items 
for a Unit Price contract.  The Schedule of Values is the basis for preparing applications 
for payment.  Quantities and unit prices may be included in the schedule when approved 
or required by City Engineer. 

 
B. Major Stipulated Price Item:  Item listed in Document 00410 - Bid Tabulation Form 

which qualifies as Major Unit Price Work following Document 00700 - General 
Conditions Paragraph 9.1.5. 

 
1.03 SUBMITTALS 
 

A. The Contractor must utilize, a web-based system run by the Houston Airport System, to 
submit Invoices.  Before doing so, the Contractor must attend a brief mandatory training 
session, which will be conducted by a member of HAS.  The Contractor must contact the 
designated HAS trainer prior to the start of construction to schedule a time for training. 
Access to will not be given to the Contractor’s team until training is completed. All 
document collaboration will be done using a web-based system.  
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B. Submit electronic version in native format of preliminary Schedule of Values at the 
Preconstruction Conference (Section 01312 - Coordination and Meetings).  Submit 
electronic copy in native format of final and updated Schedule of Values with each copy 
of Application for Payment. 

 
C. Submit electronic version in native format of Billing Forecast and Value/Time Log at first 

Progress Meeting (Section 01312 - Coordination and Meetings).  Obtain approval before 
making first application for payment.  Coordinate this submittal with Master Schedule 
specified in Section 01325 - Construction Schedules. 

 
D. Produce electronic document for Billing Forecast and Value/Time Log on 8 1/2 by 11-

inch white bond paper. 
 
1.04 SCHEDULE OF VALUES 
 

A. Prepare Schedule of Values as follows: 

1. Prior to the submission of the initial Application for Payment, Contractor shall obtain 
Project Manager approval for the format and content of the schedule of values for all 
invoices including the grouping of costs along the lines of specific equipment, asset or 
deliverable produced as a result of the work performed. 
 

2. For Stipulated Price contracts, use the Table of Contents of the Project Manual as the 
outline for listing the value of work by Sections. 

3. For Unit Price contracts, use Document 00410 as the outline. Include a proportional 
share of Contractor's overhead and profit in each Unit Price item so the sum of all 
items equals the Contract Price. 

4. List mobilization, bonds, insurance, accepted Alternates and Cash Allowances as 
separate items. 

 
B. Round off values for each item to the nearest $100.00, except for the value of one item of 

the Contractor's choice, if necessary, to make the total of all items in the Schedule of 
Values equal the Contract Price. 

 
C. At direction of City Engineer revise the Schedule of Values and resubmit for items 

affected by Modifications, at least 10 days prior to submitting the next Application for 
Payment.  List each Change Order as a separate item. 

 
1.05 BILLING FORECAST 
 

Prepare an electronic graphic or tabular Billing Forecast of estimated monthly applications for 
payment for the Work. 
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A. This information is not required in the monthly updates, unless significant changes in 
work require resubmittal of the schedule.  Allocate the units indicated in the bid schedule 
or the schedule of values to Construction Schedule activities (weighted allocations are 
acceptable, where appropriate).  Spread the dollar value associated with each allocated 
unit across the duration of the activity on a monthly basis.  Indicate the total for each 
month and cumulative total. 

 
B. Billing forecast is only for planning purposes of City Engineer.  Monthly payments for 

actual work completed will be made by City Engineer following Document 00700 - 
General Conditions. 

 
1.06 VALUE/ TIME LOG 
 

Prepare an electronic Value/ Time Log as a slope chart, showing: 
 
A. Original Contract Time/ Modified Contract Time:  x coordinate, in weeks. 
 
B. Original Contract Value/ Modified Contract Value:  y coordinate, in thousands of dollars. 

 
1.07 EXPENDITURE OF CASH ALLOWANCES 

 
A. Verify with City Engineer that work and payment requested is covered by Cash 

Allowance. 
 
B. Prepare electronic version of Document 00685 - Request for Information following 

Section 01726 - Base Facility Survey, include following minimum data to support 
Contractor's request for expenditure of Cash Allowances listed in Section 01210 - Cash 
Allowances, and process in a timely manner to allow detailed review by City Engineer: 

 
1. Statement of fact indicating reason(s) expenditure is required.  Include photographs or 

video following Section 01321 - Construction Photographs documenting existing 
conditions. 

2. Quantity survey, made from on-site measurements, of quantity and type of work 
required to properly complete work. 

3. Cost of work, including detailed proposals from trade(s) responsible.  For work 
governed by unit prices, applying unit prices following this Section. 

4. Trade(s) responsible for corrective work. 

5. Change in Contract Time. 

6. Administrative data, including contract name and number, and Contractor's name. 

C. Do not commence affected work without written authorization. 
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D. Process approved expenditures following Section 01255 - Modification Procedures and 
Application for Payment process below. 

 
1.08 APPLICATIONS FOR PAYMENT 
 

A. Submit each Application for Payment following Document 00700 and as directed via 
SharePoint which utilizes an electronic version of the American Institute of Architects 
Document G702 including G703 continuation sheets. 

 
1.09 PAYMENT FOR MOBILIZATION WORK 
 

A. Measurement for mobilization is on a lump sum basis if included as a unit price in 
Document 00410. 

 
B. Mobilization payments paid upon application by Contractor subject to: 

 
1. Authorization for payment of 50 percent of the contract price for mobilization will be 

made upon receipt and approval by City Engineer of the following submittal items, as 
applicable: 

 
a. Schedule of values. 

 
b. Trench safety program. 

 
c. Construction schedule. 

 
d. Photographs. 

 
e. Submit QC Program 

 
C. Authorization for payment of the remaining 50 percent of the Contract Price for 

mobilization will be made upon completion of Work amounting to 5 percent of the 
Contract Price less the mobilization unit price. 

 
D. Mobilization payments are subject to retainage amounts stipulated in the Document 

00700. 
 
1.10 FINAL PAYMENT 
 

A. When Contractor considers the Work is complete, submit written certification that: 
 

1. Work is fully inspected by the Contractor for compliance with Contract Documents. 

2. Work follows the Contract Documents, and deficiencies noted on the Punch List are 
corrected. 
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3. Products are tested, demonstrated and operational. 

4. Work is complete and ready for final inspection. 

B. In addition to submittals required by Document 00700 and other Sections: 
 

1. Furnish submittals required by governing authorities, such as Certificate of Occupancy 
and Certificates of Inspection. 

2. Submit a final statement of accounting giving total adjusted Contract Price, previous 
payments, and sum remaining due (final Application for Payment). 

C. When the Work is accepted, and final submittals are complete, a final Certificate for 
Payment will be issued. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 
 
 
 

END OF SECTION 
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SECTION 01312 

COORDINATION AND MEETINGS 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

 
A. General coordination is required throughout the documents and the Work.  Refer to all of the 

Contract Documents and coordinate as required to maintain communications between 
Contractor, City and Designer; Subcontractors and Suppliers. Assist City with 
communications between Contractor and City’s separate contractors. 
 

B. Preconstruction conference. 
 

C. Progress meetings. 
 
C. Daily briefings. 

 
1.02 SUBMITTALS 

 
In addition to submittals related to meetings and described elsewhere in this Section, see following 
Sections for submittals prepared under those Sections, but submitted under this Section: 

A. Section 01255 - Modification Procedures: Individual authorized to execute Modifications. 

B. Section 01506 - Temporary Controls: “Airport Construction Control Plans”, containing 
submittals prepared under Section 01506 and other Sections referenced therein. 

1.03 RESPONSIBILITIES FOR MEETINGS 

A. City Engineer may act directly or through designated representatives identified by name at 
the Preconstruction Conference, and will schedule, chair, prepare agenda, record and 
distribute minutes and provide facilities for conferences and meetings. 

B. Contractor: 

1. Present status information and submittal data for applicable items. 

2. Record and distribute Contractor’s corrections to meeting minutes. 

3. Provide submittal data for attendees.  Prepare, reproduce and issue Contractor’s 
documents to support conferences and meetings.  Issue typically as part of each session 
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unless more frequent publication is necessary.  Issue one copy to each conference 
attendee, and to others as directed by City Engineer and as required by Contractor. 

a. Transmit documents requiring urgent action by email or messenger. 

b. Provide electronic and/or hard copies as required to properly document the project or 
project actions.  The Contractor shall coordinate the submittal format with the City 
Engineer. 

c.   Initiate and provide facilities for Coordination Meetings as required in 1.04. H.1. 

d.   Costs for documentation are the Contractor’s responsibility. 

1.04 CONTRACTOR COORDINATION 

A. Coordinate scheduling, submittals, and work of Sections to achieve efficient and orderly 
sequence of installation of interdependent construction elements. 

B. Verify characteristics of products are compatible with existing or planned construction.  
Coordinate work of various Sections having interdependent responsibilities for installing, 
connecting to, and placing products in service. 

C. Coordinate space requirements and installation of mechanical and electrical work which are 
indicated diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and 
conduit, as closely as practicable; place runs parallel with line of building.  Utilize spaces 
efficiently to maximize accessibility for other installations, for maintenance, and for repairs. 

D. Conceal pipes, ducts, wiring and fasteners in finished areas, except as otherwise indicated.  
Coordinate locations of fixtures and outlets with finish elements.  Locate work requiring 
accessibility to coordinate with existing access panels and doors. 

E. Coordinate completion and clean up of work for Substantial Completion and for portions of 
the Work designated for partial occupancy. 

F. Coordinate access to site and within the work area(s) for correction of nonconforming work. 
 Minimize disruption of occupants’ activities where work areas are occupied.  

G. Do not proceed with affected work until discrepancies in contract requirements are resolved 
and unsatisfactory substrate and site conditions are corrected. 

H. Coordination Drawings:  Before materials are fabricated or Work begun, prepare 
coordination Drawings including plans, elevations, sections, and other details as required to 
clearly define relationships between sleeves, piping, ductwork, conduit, ceiling grid, lighting, 
fire sprinkler, HVAC equipment and other mechanical, plumbing and electrical equipment 
with other components of the building such as beams, columns, ceilings, and walls. 

1. Hold Coordination Meetings with trades providing the above Work, to coordinate Work 
of the trades for each floor and mechanical areas. 
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2. Prepare coordination Drawings to 1/4" = 1'-0" scale for general layout and 3/8" = 1' -0" 
for plans and sections in congested areas such as equipment spaces. 

3. Resolve conflicts between trades, prepare composite coordination Drawings and obtain 
signatures on original composite coordination Drawings. 

4. When conflicts cannot be resolved, Contractor shall request clarification prior to 
proceeding with that portion of the Work affected by such conflicts or discrepancies.  
Prepare interference Drawings to scale and include plans, elevations, sections, and other 
details as required to clearly define the conflict between the various systems and other 
components of the building such as beams, columns, and walls, and to indicate the 
Contractor's proposed solution. 

5. Submit Drawings for approval whenever job measurements and an analysis of the 
Drawings and Specifications by the Contractor indicate that the various systems cannot 
be installed without significant deviation from the intent of the Contract. When such an 
interference is encountered, cease Work in the general areas of the conflict until a 
solution to the question has been approved by the project Architect/Engineer. 

6. Submit original composite coordination Drawings as part of record document submittals 
specified in Section 01770. 

1.05 PRECONSTRUCTION CONFERENCE 

A. Attendance Required:  City Engineer’s representatives, Construction Manager (when so 
employed), Designer(s), Contractor, Contractor’s Superintendent, and major Subcontractors. 

B. Submittals for review and discussion at this conference: 

1. Draft Schedule of Values, following Section 01290 - Payment Procedures. 

2. Bound draft of Airport Construction Plans, following Sections 01506 - Temporary 
Controls and 01555 - Traffic Control and Regulation. 

3. Draft construction schedule(s), following Section 01325 - Construction Schedules. 

4. Draft Submittal Schedule, following Sections 01325 - Construction Schedules and 01340 
- Shop Drawings, Product Data and Samples. 

C. Agenda: 

1. Status of governing agency permits. 

2. Procedures and processing of:  

a. Submittals (Section 01340 - Shop Drawings, Product Data and Samples). 
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b. Permitted substitutions (Section 01630 - Product Options and Substitutions). 

c. Applications for payment (Section 01290 - Payment Procedures). 

d. Document 00685- Request for Information. 

e. Modifications Procedures (Section 01255 - Modification Procedures). 

f. Contract closeout (Section 01770 - Contract Closeout). 

3. Scheduling of the Work and coordination with other contractors (Sections 01325 - 
Construction Schedules, 01326 - Construction Sequencing and this Section). 

4. Agenda items for Site Mobilization Conference, if any, and Progress Meetings. 

5. Procedures for Daily Briefings, when applicable. 
 

6. Procedures for City’s acceptance testing (Sections 01450 - Contractor’s Quality Control, 
01455 - City’s Acceptance Testing, 01241 - Contractor’s Value Engineering, and 01457 - 
Estimating Percentage of Product Within Specification Limits). 

7. Record documents procedures (Section 01770 - Contract Closeout). 

8. Finalization of Contractor's field office and storage locations (Section 01505 - 
Temporary Facilities). 

9. Use of premises by City and Contractor (Section 01145 - Use of Premises). 
10. Status of surveys (01726 - Base Facility Survey). 

11. Review of temporary controls and traffic control (Sections 01506 - Temporary Controls 
and 01555 - Traffic Control and Regulation). 

12. Construction controls provided by City. 

13. Temporary utilities and environmental systems (Section 01505 - Temporary Facilities). 

14. Housekeeping procedures (Section 01505 - Temporary Facilities). 

1.06 PROGRESS MEETINGS 
 

A. City Engineer will hold Progress Meetings weekly, or at other frequency determined by 
progress of the Work, at Department of Aviation office at 

111 Standifer Street (at George Bush Intercontinental Airport/ Houston), Houston, Texas 
77338 (281) 233-3000. 

B. Attendance Required:  Contractor's Superintendent, major Subcontractors’ and Suppliers’ 
superintendents, City Engineer representatives, and Designer(s), as appropriate to agenda 
topics for each meeting. 
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C. Submittals for review and discussion at this conference: 

1. Project schedule (Section 01325 - Construction Schedules). 

2. Submittal Log (Section 01340 - Shop Drawings, Product Data and Samples). 

3. Log of Document 00685 - Request for Information. 

D. Agenda: 

1. Review minutes of previous meetings to note corrections and to conclude unfinished 
topics. 

2. Review of:  progress schedule; coordination issues if any; corrective measures if any to 
regain planned progress; planned progress during succeeding work period; off-site 
fabrication and product delivery schedules. 

3. Field observations, problems, and decisions. 

4. Identification of problems which impede planned progress and Contractor’s proposals for 
resolution. 

5. Review of submittals schedule and status of submittals. 

6. Review of RFI status. 

7. Review of Request for Proposal, Work Change Directive and Change Order status. 

8. Closings and impediments (Section 01145 - Contractor’s Use of Premises). 

9. Maintenance of quality and work standards (Sections 01450 - Contractor’s Quality 
Control and 01455 - City’s Acceptance Testing). 

10. Effect of proposed changes on progress schedule and coordination. 

11. Other items affecting completion of the Work within contracted cost and time. 

1.07 DAILY BRIEFINGS 

A. In addition to Progress Meetings, hold briefings as frequently as required, at place designated 
by the City Engineer, to coordinate details of construction and airport operations.  Discuss 
specific requirements, procedures and schedule changes, and closures and impediments. 

B. When required, hold briefing before start of work each day, to confirm that required 
activities are properly allocated and unchanged. 

PART 2 PRODUCTS (NOT USED) 
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PART 3 EXECUTION (NOT USED) 
 

 

 

END OF SECTION 
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SECTION 01321 

CONSTRUCTION PHOTOGRAPHS 

 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 

A. Progress photographs to supplement Applications for Payment. 

B. Detail photographs and video to supplement Request for Information. 

1.02 MEASUREMENT AND PAYMENT 

A. Cost of photographs is incidental to the Contract Price.  No additional costs will be paid for 
other than administrative costs of extra copies and photographs resulting from additional 
station points. 

B. Following work will be paid on a Unit Price basis: 

1. Extra Prints:  Per print. 

a. Extra prints provided direct from the photographer to parties authorized by the City 
Engineer up to date of Substantial Completion, priced at prevailing local commercial 
rates.  Include photographer's costs and Contractor's administrative costs only. 

b. Extra prints provided direct from the photographer to the City Engineer up to 3 years 
after the date of Substantial Completion, priced at prevailing local commercial rates. 
 Include photographer's costs but not Contractor's costs for this service. 

 
2. Additional Station Points:  Per stationpoint, for photographs made during same trips as 

Paragraph 2.01. 
 

C. Emergencies:  Per trip to site.  Take additional photographs or video, as appropriate to 
conditions, within 24 hours of the City Engineer's request.  This applies to professional 
photography required by conditions stated in Paragraph 8.2.1 in Document 00700 - General 
Conditions. 

 
D. Following photography will be commissioned by Modification:  Publicity photographs; 

special events at site; photographs taken at fabrication locations off-site. 
 

1.03 SUBMITTALS 
A. Station point Plan: One copy of the Site Plan, marked to show plan, altitude and cone-of-

view of each stationpoint selected by the City Engineer or Designer.  Submit at least 10 
days prior to taking Preconstruction Photographs. 
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B. Preconstruction Photographs:  Same as Paragraph B., except one-time only, and marked as 

such. 
 

C. Progress Photographs:  3 prints (or digital copies) on approved media of each view.  Submit 
2 prints and 1 color aerial photograph of the project site (or digital copies) with each 
Application for Payment.  Retain 1 print (or digital copy) by the Contractor at the work site 
and available at all times for reference.  Retain photographic digital files, at the 
photographer's office, for 3 years after Substantial Completion. 

D. Photographs and Video Supporting RFI:  Identify following with RFI number and date of 
photographs: 

1. Submit 1 copy of 3x5 inch prints on white card stock in clear plastic sleeves. 

2. Submit video on CD’s or other approved media.  Include video identification number, 
date of record, approximate location, and brief description of record. 

E. Contract Closeout:  Follow Section 01770, Contract Closeout to: 

1. Return electronic copies of RFI photographs and video on CD’s or other approved media 
device, identified by Project name, Contractor, and date photographs were taken. 

2. Return video on CD’s or other approved media device, identified with contents, by RFI 
number, and each CD or other approved media device numbered sequentially and with 
"Date From/ To" on each. 

F. Aerial Progress Photographs:  Submit 5 prints and 1 CD of 2 consistent oblique views with 
each Application for Payment.  Retain 1 print by the contractor at the work site and available 
at all times for reference.  The photos shall be large format oblique angles taken from a 
height and viewpoint to be selected by the City Engineer. 

1.04 QUALITY ASSURANCE 
 
A. Timely take and produce photographs from proper station points and provide proper image 

quality. 

B. Cooperate with the photographer's work.  Provide reasonable auxiliary services as requested, 
including access and use of temporary facilities including temporary lighting. 

C. Qualifications of Photographer for General Progress Photographs:  A firm or individual of 
established reputation regularly engaged as a professional building or scene photographer for 
not less than 3 years. 

D. Qualifications of Photographer for RFI Photographs and Video:  An employee of the 
Contractor knowledgeable in photography and videotaping technique, including proper use 
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of video pan-zoom, close-ups, lighting, audio control, clear narrative, smooth transition 
between subjects, and steady camera support. 

E. Qualifications of Aerial Photographer:  A firm or individual of established reputation, 
regularly engaged in aerial photography with prior experience at IAH. 

PART 2 PRODUCTS 
 
2.01 MEDIA 

A. Fixed-Film:  35mm color print film or color slide film, as determined by City Engineer; ASA 
100 minimum, higher when required by lighting conditions. 

B. Paper Prints: 

1. For Progress Photographs:  8x10 inch matte-finish color, in clear plastic envelop with 
reinforced 3-ring binding. 

2. For RFI Photographs:  3x5 inch minimum size, matte-finish color, contact-mounted on 
flexible white paper card stock in clear plastic envelop with reinforced 3-ring binding. 

C. Video:  Approved playable PC digital format; record at slowest speed or speed capable of 
freezing a clear image on "Pause"; date and time stamp as part of recording process.  Use 
audio function for slate data below. 

1. Provide color playback equipment at Contractor's site office, with minimum 13-inch 
(diagonal) screen size. 

D. Bitmapped (Digital) Images:  TIFF, JPG, PNG, GIF, JPEG, BMP, TGA, or TIFF format, 
maximum 1280x480 and minimum 480x480 pixels, digitally date and time stamped.  

2.02 PRECONSTRUCTION, PROGRESS AND RFI PHOTOGRAPHS 
 

A. Preconstruction Photographs:  Prior to beginning on-site construction, take five sets of fixed-
film photographs of the project area from approved stationpoints.  Show condition of 
existing site area, and particular features as directed, within contract limits. 

1. At exterior views, surrounding situs, showing streets, curbs, esplanades, landscaping, 
runway, taxiway and apron pavement. 

2. At interior views, surrounding situs, showing floors, walls, ceilings and architectural 
signs. 

3. Take pan-view photographs as required to encompass existing conditions. 
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B. Progress Photographs for Applications for Payment:  Take 3 fixed-film photographs from 
each of 2 station-points (same station points each time to show a time-lapse sequence), 
coinciding with the cutoff date associated with each application for payment, and at 
Substantial Completion of each stage of the Work. 

C. Photographs and Video for Request for Information:  Take photographs and video as 
required to support Document 00685, Request for Information: 

1. Details of existing conditions before construction begins. 

2. Details of construction. 

3. Details of damage or deficiencies in existing construction and work of separate 
contractors. 

4. Take number of images as required to fully show conditions. 

PART 3 EXECUTION 
 
3.01 GENERAL 

A. Do not record over previous video records. 

B. Provide clear, sharp, vibration-less video data and clear audio without detrimental 
background noise. 

 
 
 
 

END OF SECTION 
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SECTION 01325 

 CONSTRUCTION SCHEDULES 

 

PART 1 GENERAL 
 
1.01 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General Conditions and 

Division 01 Specification Sections, apply to this Section. 
   
B. Specifications throughout all Divisions of the Project Manual are directly applicable to 

this Section, and this Section is directly applicable to them. 
 
C. City of Houston (City) Policies, Standards and Procedures, as applicable. 
 

2.01 SECTION INCLUDES 
 

A. Project Schedules and Progress Reporting 
 
B. Construction Sequencing and Phasing 
 

3.01 DEFINITIONS 
 

A. Contractor: With respect to the Division 01 requirements, the entity contracted by the City 
to deliver the preconstruction and construction services defined in the Contract 
Documents. 

 
B. Design Consultant - Person or firm and its authorized representatives, under contract with 

the City, to provide professional services during pre-construction and construction. 
 

C. Project Scheduling Techniques 
 

1. CPM: Critical Path Method 
 
2. PDM: Precedence Diagramming Method 

 
D. Section Definitions 
 

1. Activity: A discrete element of Work or task performed during the course of the 
Project. Each schedule activity shall be clearly defined depicting duration, start and 
finish dates, logic links to predecessor and successor activities and supported by 
defined resources where applicable.  The activities shall be detailed in such a way, 
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that they shall support the planning and measurement of physical percent complete 
for the purposes of Earned Value Management reporting. 

 
2. Baseline Schedule: The schedule prepared by the Contractor and approved by the 

City which is the basis for representing the full scope of Work, the time scales and 
phasing for delivery, providing a means against which progress can be determined. 

 
3. Commissioning and Integration Testing Schedule: Activities contained within the 

Project Schedule depicting startup, testing and commissioning phase of the Project, 
including activities associated with the transition to revenue service and required for 
achievement of Final Acceptance. 

 
4. Constraint: Scheduling restriction imposed on start or finish of an activity. A 

constraint restricts the movement of an activity based on the type of constraint and the 
date used and may override the logic relationship also assigned to the activity. 

 
5. Construction Schedule: Activities within the Project Schedule which depicts the 

construction activities performed or to be performed by the Contractor as a part of the 
Project. 

 
6. Contractor’s Project Management Plan: A formal document prepared by the 

Contractor and approved by the City which describes how the Project will be planned 
and progressed and delivered by the Contractor and the necessary reviews and 
acceptances by the City. 

 
7. Cost Breakdown Structure: The breakdown structure the Contractor shall use to 

distribute contract costs in the various estimates, Schedule of Values and in alignment 
to the Work Breakdown Structure. 

 
8. Critical Path Method (CPM): Scheduling technique utilizing activities, durations, 

and interrelationships/dependencies (logic), such that activities are interrelated with 
logic ties from the beginning of Project to Final Acceptance. 

 
9. Data Date: Date when the status of schedule activities is determined for a Monthly 

Progress Schedule report. Any data prior to the Data Date is considered historical 
information and data after is the forecast of remaining work. 

 
10. Design Schedule: Activities within the Project Schedule which includes the design 

activities of the Project. The Design Schedule shall demonstrate the interdependence 
between design activities and the Owner’s requirements. The Design Schedule shall 
also demonstrate the relationships between design activities and the requirements to 
successfully deliver the activities within the Construction Schedule. 

 
11. Float: The term “float” shall refer to “end float”, also called “terminal float” End or 

terminal float is the period by which the finish of the longest path through a schedule 
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(the critical path) can be delayed, brought forward, or extended without affecting the 
completion date. 

 
12. Float Suppression: Any technique that causes an activity to show less float, including 

but not limited to, as late as possible constraints and unnecessary lags. 
 
13. Fragnet: A group of interrelated activities taken from or to be added to a Schedule 

that can stand on their own representing only a portion of a CPM schedule. For 
example, a Fragnet can be used to portray a scope of work being added to, or changed 
from, a Project Schedule. 

 
14. Key Plans: Graphic representations on prints of Contract Documents of Contractor's 

planned breakdown of Project for scheduling purposes. Key plans shall clearly define 
boundaries of work for each designated segment, locations, and sub-locations. 
Alphanumeric codes on plans shall match code values for activity code designation in 
the Project Schedule. 

 
15. Lag: Time that an activity follows or is offset from the start or finish of its 

predecessor. 
 
16. Materials Plan: A plan for purchase, fabrication, delivery, storage and issuing of 

materials and products to the Project which must be integrated into the Project 
Schedule. 

 
17. Look-Ahead Schedule: An element schedule prepared by the Contractor detailing 

the status of the work as of the Progress Date and Contractor’s plan for executing the 
remaining work before recalculation and/or re-sequencing. 

 
18. Longest Path: The Longest Path is the Path through a Project network from start to 

finish where the total duration is longer than any other path. The Longest Path is 
determined by the string of activities, relationships that push the Project to its latest 
early finish dates. 

 
19. Monthly Progress Schedules: The updates to the Project Schedules prepared by 

Contractor and submitted to the City on a monthly basis with the Application for 
Payment. There are two versions of Monthly Progress Schedules submitted; a 
Progress Only (PO) version and a Contractor Adjusted (CA) version. 

 
20. Preconstruction Schedule: An element of the Project Schedule prepared by the 

Contractor which includes activities prior to approval to proceed with construction 
activities. 

 
21. Project Schedule: A CPM Schedule prepared by the Contractor that includes all 

elements of the Scope of Work of the Contract. The Project Schedule clearly identifies 
all relationships that exist within the Scope of Work. The Project Schedule 



IAH Terminal A – Arrivals Doors 
Project No. 257A CONSTRUCTION SCHEDULES 

 CONSTRUCTION SCHEDULES 

01325-4 ver. 10.01.19 

communicates the sequencing of the multiple phases of work. The Project Schedule 
identifies interfaces, both internal and external to the Scope of Work of the Contract. 
The Project Schedule encompasses the Baseline Schedule, Look Ahead Schedules, 
Delivery Phase Schedules (Design, Procurement, Detailing, Fabrication, Shipment, 
Installation, Construction, Startup, Testing and Commissioning), updated or revised 
Baseline Schedules. The Project Schedule also includes Monthly Progress Schedules, 
Proposed Schedules, Schedule Fragnets, Recovery Schedules. 

 
22. Program Schedule: When multiple Projects are logically linked into a Program, the 

Program Schedule is prepared by the City and incorporates all the interrelated projects 
by combining the individual Project Schedules. Project Schedules become element 
schedules of the Program Schedule. 

 
23. Proposed or Preliminary Schedule:   A schedule prepared by Contractor, prior to 

approval of the schedule  by the City and subsequent  incorporation into the Project 
Schedule. Also referred to as Draft or Initial Schedule. 

 
24. Recovery Schedule: A schedule prepared by the Contractor and to be approved by 

the City which details the Contractor’s plan for recovery of time lost on the Project 
and associated costs.  

 
25. Revised Baseline Schedule: A revision to the Baseline Schedule that is necessitated 

to accurately reflect a significant change in scope or phasing of the scheduled 
Activities. The Baseline Schedule shall not be revised without prior approval by the 
City. 

 
26. Status Data Date: The “as-of” date up to which all progress has been updated and 

reflected in the Status report. The Status Data Date is also the date from which a Look-
ahead Schedule predicts future activities and progress. 

 
27. Submittal Schedule: A register (list) of the Submittals to be made for materials, 

products, shop drawings, plans which is prepared by the Contractor and includes 
durations needed for submittal, reviews and processing. The dates and durations are 
to be coordinated with the associated activities within the Project Schedule. 

 
28. Delay Analysis: Technique that demonstrates comparison of time impact for each 

schedule revision or proposed revision against the current Project Schedule. 
Methodology shall follow Association for the Advancement of Cost Engineering 
International (AACEI) Delay Analysis as applied in Construction (Recommended 
Practice No. 52R-06.) as a guideline or method submitted by the Contractor and 
approved by the PMT. 

 
29. Work Breakdown Structure (WBS): A deliverable-oriented breakdown of a project 

into decreasingly smaller components, also described as a hierarchical decomposition 
of the project team’s work into manageable sections. 
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30. Working Day: Day scheduled for active execution of Work in the Project Schedule 
Calendar in accordance with the Contract and as approved by the City. 

 
4.01 SUMMARY 
 

A. Acceptance of Schedule Requirements by Contractor 
 

1. The Contractor accepts the responsibility to complete the project on time as called for 
in the contact.  

 
B. Schedule Requirements 

 
1. The Contractor is responsible for determining the sequence of activities, the time 

estimates for the detailed construction activities and the means, methods, techniques 
and procedures to be employed. The Project Schedule shall represent the Contractor’s 
plan of how it will prosecute the Work in compliance with the Contract requirements. 
Contractor shall ensure that the Project Schedule is current and accurate and is 
properly and timely monitored, updated and revised as Project conditions may require 
and as required by the Contract Documents. Unless the context indicates otherwise, 
the term “schedule” used herein will be read to include updated schedules. 

 
2. Schedules shall contain logic and necessary components to perform Critical Path 

Method (CPM) network analysis. Contractor’s schedule shall also be able to illustrate 
Precedence Diagraming Method (PDM). 

 
3. Contractor shall include in the Project schedule contractual milestones and all 

interface points with City, Design Consultant(s), Subcontractors, Suppliers, and other 
Contractors. These points shall be in the form of Start Milestones for deliverables due 
to the Contractor from others, and as Finish Milestones for deliverables that 
Contractor must supply to City, Design Consultant(s), Subcontractors, Suppliers and 
other Contractors. Finish milestones must be determinate by predecessor activity, not 
by constrain.   

 
4. Schedule shall contain activities for preparation and approval of contractor’s  design 

and submittal deliverables. Procurement, fabrication and delivery of mayor materials 
and long lead items. Obtain permits and construction activities. 

 
5. Contractor shall allocate duration uncertainty to the scheduled activities within the 

contract schedule to enable a Quantitative Schedule Risk Analysis (QSRA) to be 
performed by the Program Management Team. Duration uncertainty (minimum 
duration, maximum duration, most likely duration) according to the relevant risk 
exposure shall be captured by the contractor against the scheduled activities. The PMT 
must rely on the data being supplied by the Contractor and incorporated and updated 
in line with the monthly schedule update process. 
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6. Contractor shall utilize the most current version of Primavera P6 (15.1 or Later) for 
all schedules governed by these provisions.  

 
7. The Contractor is responsible for assigning appropriate material, equipment and labor 

resource loading of the key quantities necessary to execute the activity. This will 
demonstrate realistic productivity rates as well as measure and report Key 
Performance Indicators (KPIs).  

 
8. The City Engineer reserves the right to reject any schedule or report that fails to 

realistically or satisfactorily reflect completion of the Project scope of work or any 
agreed intermediate milestone. Failure  of the Contractor to deliver satisfactory 
schedules or reports as required in the Contract Documents may result in actions by 
the City General Conditions. 

 
9. The schedule shall show all activities in Work Days, with allowance for holidays or 

other periods when work is not permitted to be performed. 
 
10. Detailed schedule requirements shall be contained within the City Policies, Standards 

and Procedures). 
 
11. Contractor shall prepare schedules which assure that all work sequences are logical, 

and the network shows a coordinated plan for complete performance of the Work. 
Failure of the Contractor to include any element of work required for performance of 
the Contract in the network shall not excuse the Contractor from completing all Work 
within the Contract Time. 

 
12. Contractor must have an approved workhour plan as noted in the approved Work 

Authorization Notification (WAN) prior to commencing work on the project site. 
Changes to the approved work-hours plan shall require 48-hour written notice and 
subsequent written approval by the City. 

 
5.01 SUBMITTAL REQUIREMENTS 
 
The Contractor must utilize the City’s web-based application management system for submittals.  
The Project Manager will coordinate training and access to the web-based application management 
system.  The submittal processes are further defined in Section 01330 Submittal Procedures and 
in the City Policies, Standards and Procedures, as applicable. 

 
A. In addition to the PDF versions of the schedule required in this Section, submit one 

electronic copy of schedule in Primavera compressed format (.XER). Filename shall have 
a unique identifier and shall include a sequential number for each monthly update. PDF 
prints and reports shall be generated from same version of the Schedule that is provided 
in electronic form. 

 
B. Submittal of Contractor Schedules 
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1. Submit Preconstruction Schedule for approval within 30 days of NTP for 
Preconstruction Services 

 
2. Submit the initial proposed Project Schedule for approval as a Baseline Schedule 

within 30 days of NTP for Construction Services. 
 
3. Submit Monthly Progress Schedule and Narrative no later than 12:00 noon (local 

time) on the Wednesday before the last Friday of the month. The Data Date for the 
Monthly Progress is 00:00 hours on the Saturday following the last Friday of the 
Month. The Monthly Progress Schedule is required for each Application for Payment. 
Contractor may request to meet with the City prior to the submittal of the Monthly 
Progress Schedule and Application for Payment to resolve issues prior to submittal. 

 
4. The weekly 3 weeks Look-Ahead Schedule shall be submitted every Tuesday at 08:00 

hours with the previous week’s progress updated. The Status Date of the Look-Ahead 
Schedule shall be the previous Saturday at 00:00 hours, progressed weekly. 

 
5. Submit Delay Analysis per the AACEI recommended practice 52R-06 as follows: 
 

a. Within ten work days after receipt of written change modification. 
 
b. Within ten work days after receipt of written notice by City. 
 
c. Within ten work days from beginning of delay caused by unforeseeable 

circumstances. 
 

6. Submit Recovery Schedule following the event of a forecast delay. Contractor shall 
submit a Recovery Schedule within the 21 calendar days of Contractor receiving 
City's written request that is resource and cost justified indicating how the Contractor 
will recoup the impacted contract time. 

 
7. Submit an As-Built Schedule within 30 work days after the City’s Final Acceptance 

of the Work. 
 
8. Submit a Submittal Log as a supplement documents for Monthly Progress Schedule, 

showing all submittals for products, materials, plans, and shop drawings, RFI’s and 
administrative submittals required per the Technical Specifications including 
associated Specification Section numbers and headings. 

 
a. Include durations and dates for processing by Reviewers and/or other parties as 

required. Indicate submittals requiring special processing such as short-duration 
reviews. 

 
b. The Contractor shall coordinate packaging of individual submittals in a logical 

and organized fashion so that they may be reviewed in part or in whole with related 
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elements of work with the Reviewers. 
 
c. Include durations and dates based on frequency of Contractor’s submittals to City 

for items such as of administrative submittals such as Applications for Payment, 
Labor Reports, Safety Reports, MWBE Reports. 

 
6.01 SCHEDULE CONTROL PROCEDURES AND QUALITY ASSURANCE 
 

A. Control Procedures 
 

1. Procedures for schedule control shall be included in the Contractor's Project 
Management Plan as part of the plan implementation and reporting requirements. 
Prior to submission of Monthly Progress Schedule contractor should call for 
scheduling workshop with Houston Airports to propose schedule changes to remove 
out of sequence logic and to present accurate critical path. Allowed changes are only 
for removing or adding logic links. Changes in original durations, resources etc.  are 
not permitted. After approval of schedule changes contractor can proceed with 
Monthly Progress Schedule submission. All changes must be recorded in schedule 
change control log and submitted as supplementary document in Monthly progress 
report.    

 
2. If any in-progress activity is delayed for any reason, that activity will be split to track 

the reason for the delay. A separate activity for the delay will be created and placed 
in between the split. 

 
3. Procedures for preparing and monitoring the Project Schedule and other required 

reporting., 
 

4. Procedures for performing quality oversight of the schedule review/forecast. 
 

5. Earned Valued Methodology Procedures shall be implemented for performance 
measurement using data from the schedule to provide an effective means of 
comparing Work scheduled/planned versus Work performed. Please see Section 0 
Section 01 32 16, 1.3.D1.Provide, as a minimum, a continuous review of actual 
progress against the most recent Project Schedule. This is to assure that revised 
resource allocation and/or other corrective action can be considered and undertaken 
proactively and as early as possible. 

 
B. Qualifications of Contractor’s Scheduler 

 
1. Contractor shall have within its employ or under separate Contract, throughout the 

execution of the Work under this Contract, such expertise in CPM scheduling and P6 
software so as to insure its effective and efficient performance under this 
Specification. It shall be the responsibility of the Contractor to prepare input 
information for the Contract Schedule, monitor progress, provide input for updating 
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and revising logic diagrams when necessary and otherwise fulfilling its obligations 
hereunder. Contractor shall submit the qualifications of the CPM Specialist for 
acceptance by the City. 

 
7.01 SCHEDULING PRINICIPLES AND REQUIREMENTS 
 

A. General 
 

1. Contractor shall prepare the Schedules identified in this Section during the 
performance of Contract. The Schedules shall: 

 
a. Be detailed, time-scaled, computer-generated schedules, using the Critical Path 

Method, that accurately depict activities representing each portion of the Work 
from the current Data Date through Final Acceptance. 

 
b. Be used for planning and coordinating the Work. 
 
c. Be the basis for reporting all the Work to be performed in fulfillment of the 

Contract Documents. 
 
d. Accurately depict the Contractor's current logical activity sequences and activity 

durations necessary to complete the Work in accordance with the requirements of 
the Contract Documents. 

 
e. Assist Contractor and City in preparation and evaluation of Contractor's monthly 

progress payments. 
 
f. Assist the City in evaluating progress (including payment) of the Work. 
 
g. Assist Contractor and City in monitoring progress of Work and evaluating 

proposed changes to the Contract and requests for additional contract time. 
 
h. Provide for optimum coordination by Contractor of its trades, Subcontractors, and 

Suppliers, and of its Work with the Work or services provided by any separate 
Contractors. 

i. Permit the timely prediction or detection of events or occurrences which may 
affect the timely prosecution of the Work. 

 
j. Provide a mechanism or tool for use by the City, and Contractor in determining 

and monitoring any actions of the Contractor which may be required in order to 
comply with the requirements of the Contract Documents relating to the 
completion of the various portions of the Work by the Contract Time specified in 
the Contract Documents. 

 
2. Contractor shall include in the Contract schedule all interface points with City, Design 
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Consultant(s), Subcontractors, Suppliers, and other Contractors. These points shall be 
in the form of Start Milestones for deliverables due to the Contractor from others, and 
as Finish Milestones for deliverables which Contractor must supply to City, Design 
Consultant(s), Subcontractors, Suppliers and other Contractors. The PMT will assist 
in obtaining the relevant data from other parties when required. 

 
3. Contractor shall provide to the City duration uncertainty and risk events for scheduled 

activities within the contract schedule to enable a Quantitative Schedule Risk Analysis 
(QSRA) to be performed by the City. Duration uncertainty (minimum duration, 
maximum duration, most likely duration) according to the relevant risk exposure shall 
be captured by the contractor against the scheduled activities. 

 
4. Calendar 

a. Anticipated work and non-work periods shall be included for each activity. 
 
b. Agreed Holidays shall be included as non-work days assigned to the appropriate 

day as they occur. 
 

c. Anticipated Weather Lost Days 
 
d. As the basis for establishing a “Weather Calendar”, use the National Oceanic and 

Atmosphere Administration’s (NOAA) historical monthly averages for days with 
precipitation, using a nominal 30- year, greater than 2.5 mm 0.10-inch amount 
parameter, as indicated on the Station Report for the NOAA location closest to the 
project site. In addition, incorporate into the Weather Calendar, other non-
workdays such as Saturdays, Sundays and Federal Holidays. 

 
B. Activities 

 
1. Contractor shall use and/or implement generally accepted recommended industry 

practices and the City  Policies, Standards and Procedures, as applicable. 
 
2. Schedule activities shall be sufficiently named or titled to include what is to be 

accomplished and identified by the applicable work areas. Activities shall be grouped 
to assist in the understanding of the activity sequence. Examples of the types of 
activities to include in each schedule are as follows: 

 
a. Design Activities: If and when Contractor has responsibility for the design as a 

part of the Contract, design activities shall be logically tied to the Construction 
Activities without constraints and Contractor shall develop an agreed design 
progress and performance measurement system based on design package 
deliverables and division of responsibilities. At a minimum, design work shall be 
divided to have an agreed number of deliverables per 
area/facility/system/subsystems and the governing jurisdictions. Actual design 
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packaging scheme shall be agreed upon with the City prior to implementation. 
When Contractor does not have responsibility for design as a part of the Contract 
the design activities shall be logically tied to the Construction Activities as start 
Milestones. Include Contractor's agreed design packaging scheme to support 
timely procurement of material, obtaining permits, and construction plan and 
include: 

 
1) Agency review and approval cycles based on applicable Governmental 

Persons, Authority(s) Having Jurisdiction (AHJ) and other applicable Laws, 
Regulations, and Ordinances. 

 
2) Activities for each design phase (Concept, Schematic (30%), Design 

Development (60%) and Issued for Permit and Issued for Construction 
(100%) documents. 

 
3) Application for, and receipt, of required permits. 

 
4) Contractor's submittal of design and construction documents for City 

review and approval. 
 
5) Design review cycles and logical ties to subsequent fabrication, delivery, 

and construction activities. 
 
6) Other design related deliverables. 

 
b. Procurement Activities: Contractor’s procurement activities included in schedules 

shall be logically tied with no constraints and shall be resource and cost loaded. 
Examples of Procurement activities include, but are not limited to: 

 
1) Bid and award cycles. 
 
2) Shop Drawing development and approval. 
 
3) Equipment and Materials submittal preparation and approval 
 
4) Equipment and Materials, fabrication, factory acceptance testing, and 

delivery.  
 
5) Purchased and Stored Material/Equipment. 
 
6) Material/Equipment delivery requirements by the City. 

 
c. City Activities: Activities of City and other third-party  activities shall be clearly 

identified in the Project Schedule. These activities include, but are not limited to, 
the following and the precursor processes: 
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1) Right-of-Way property acquisition and site access. 
 

2) Submittal reviews. 
 
3) Inspections and tests as necessary. 
 
4) Environmental permit approvals by regulators. 
 
5) Notice to Proceed. 
 
6) Delivery of City-furnished material/equipment. 

 
d. Construction Activities: Construction activities shall be resource and cost loaded 

as described in this Section and shall include, but not be limited to: 
 
1) Mobilization or demobilization. 
 
2) Installation of temporary and permanent Work by   trades, areas, and 

facilities as described in the Contract Documents. 
 
3) Activities to describe the Work in sufficient detail identified according to 

the WBS. 
 
4) Testing and inspections of installed work by technicians, inspectors or 

engineers as well as the outages. 
 
5) Final clean-up. 
 
6) Scheduled Substantial Completion. 

 
e. Commissioning and Integration Testing Activities shall be resource and cost 

loaded and shall include, but not be limited to: 
 
1) Start-up and Testing of equipment and systems. 

 
2) Commissioning of building and related systems. 
 
3) Scheduling of specified manufacturer’s representatives. 
 
4) Dynamic Testing Readiness. 
 
5) Pre-Final inspection. 
 
6) Final Acceptance inspection. 
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7) System Demonstration Performance Tests. 
 

8) Training to be provided. 
 

9) Administrative tasks and processes necessary to start, proceed with, 
accomplish, or finalize the Work.  

 
C.  Activity Durations: 

 
1. Contractor shall maintain individual schedule activity durations of 20 work days or 

less. 
 

2 Activities exceeding 20 work days in duration shall contain appropriate production 
projections so that entries can be maintained, and remaining durations adjusted 
according to physical progress. 

 
3 Items such as Procurement, Fabrication, and Delivery activities may exceed 20 work 

days with the approval of City. 
 
4. The Contractor is not permitted to modify (increase or decrease) an activity's original 

duration after it is approved by the City. During the monthly updating process, only 
the activity's remaining duration may be modified. 

 
D. Summary Level Activities 
 

1. Contractor may use Summary Level activities to represent the Work under the 
following conditions: 

 
a. In the Preconstruction Schedule, those activities starting at least 180 days after 

the NTP or as otherwise agreed with the City. 
 
b. In the Project Schedule and Monthly Progress Schedules, those activities starting 

at least 360 days after the NTP or as otherwise agreed with the City. 
c. Summary Level activities should not exceed 90 work days without City approval 

and shall match the Work Breakdown Structure. 
 
d. All Summary Level activities shall be detailed and supported by appropriate key 

resource information resource and cost loaded as agreed to in the Scheduling 
Conference. 

 
e. Contractor shall replace Summary Level activities in the Preconstruction and 

Proposed Project Schedule with detailed activities through an updating process as 
the information becomes available and as the above-defined or agreed day limits 
roll forward. 
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2. Activity Relationships/Use of Constraints, Lags and Milestones 
 

a. Except for the Notice to Proceed and Project Completion milestone activities, no 
activities shall be open-ended, open-start or open finish. Each activity shall have 
predecessor and successor relationships to present sequence of work and 
movement of resources (hard and soft logic). Once an activity exists on an 
approved Project Schedule it may not be deleted, renamed, or renumbered, unless 
approved by City. 

 
b. Finish-to-Start relationships shall be the primary relationship used in all Project 

Schedules unless valid reasons are demonstrated for other logic relationships. 
Start-to-Start with lags shall be permitted provided the lag is updated and no gaps 
exist between contiguous activities due to the lag. Activities linked to successors 
only with Start-to-Start relationships shall not be permitted and must also include 
a Finish-to-Start or Finish-to-Finish relationship with one or more successors. 
Finish to Start relationship with lag shall not be permitted.  

 
c. Lags shall not be used when the creation of an activity will perform the same 

function (e.g., concrete cure time). Use of lag must be minimized and restricted to 
only those situations where it is not possible to properly define the start or finish 
of an activity by the use of a normal Finish-to-Start, Start-to-Start or Finish-to- 
Finish relationship. Duration of a lag shall not exceed the duration of the 
predecessor activity. Negative lags shall not be permitted. Contractor shall 
identify any lag proposed and provide an explanation for the purpose of the lag in 
the activity notebook and Narrative Report. 

 
d. Date/time constraints, other than those required by the Contract Documents, shall 

not be used unless jointly agreed to by City and Contractor. If Contractor seeks 
approval to include constraints in the schedule, Contractor shall identify any 
constraints proposed and provide an explanation for the purpose of the constraint 
in the activity notebook and Narrative Report. 

 
e. Actual Start and Finish dates shall not be automatically updated by default 

mechanisms that may be included in the CPM scheduling software system. Actual 
Start and Actual Finish dates shall be included on the Monthly Progress Schedule 
and shall be consistent with other project reporting, such as daily reports, and the 
Contractor's monitoring and performance measuring system. In-progress activities 
will be updated by revising the activity's remaining duration according to actual 
measured or estimated work progression. 

 
f. Allowable activity dates are early start, late start, early finish, late finish, actual 

start, and actual finish. Use of activity dates such as "expected" are prohibited. 
 
g. Float Suppression techniques (i.e. as late as possible constraints) shall not be 

allowed. All Float shall be shown in the Project Schedule. Float shall be 
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monitored, accounted for, and maintained in accordance with this Section. 
 

h. Activity constraints or use of activity durations, logic ties and sequences 
unapproved by the City shall not be used in any Project Schedule. 

 
3. Resource Loading Project Schedule 
 

a. The Activities within the construction schedule shall be resource loaded with key 
quantities and updated on a weekly basis to track the production of construction 
activities. The update of key quantities will be used to track Key Performance 
Indicators (KPIs) set forth by the PMT.   

 
E. Software Settings 

 
1. De-Link Remaining Duration and Percent Complete. Construction activity progress 

will be calculated using Remaining Duration and Physical Percent Complete. 

2. Set Resource Data to “Two decimal places”. 

3. All activity durations and Float values will be shown in days. 

4. Schedule calculations and Out-of-Sequence progress (if applicable) shall be handled 
through Retained Logic, not Progress Override and not Actual Dates. Out- of-
Sequence activities shall be updated to reflect actual project conditions. 

5. Date format will be DDMMMYY (i.e., 01DEC15.) 

6. Default activity type will be set to “Task Dependent”." 

7. The Duration Type for each activity shall be set to "Fixed Duration and Units” before 
assigning any costs or resources to the activity. 

 
F. Activity IDs 

 
1. The naming and coding of activities will strictly be per the City policies, standards 

and procedures, as applicable. Activity IDs shall be provided for each Activity with 
up to 15 characters as detailed in the City Policies, Standards and Procedures, as 
applicable. The purpose of the structure for the Activity ID is for easier identification 
and for improved organization in all Project Schedules. Each part of the ID will also 
need to be included in the schedule as an activity code. 

 
2. Activity IDs shall not be deleted and/or re-assigned. If during the course of the project, 

an activity is needed to be deleted, that Activity shall move to the inactive WBS titled 
“Deleted Activities” in order to avoid re-using of the same Activity IDs, should the 
need of adding new activities arise. 
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3. Activities to be deleted: Remove logic, relationships and Activity Codes. 
 

G. Activity Names 
 
1. Activity  

 
a. Location - Verb Names shall be brief but shall convey the scope of work 

described. Non- Standard abbreviations shall be explained in the Narrative Report. 
Percentages shall not be used in activity descriptions (e.g., Pour West Footing (0 
- 50%)) unless the City agrees with the use of percentage for a particular activity. 
Contractor shall submit samples of activity names for approval prior to 
establishing the schedule. 

 
b.  All activities shall have a unique activity name/description. 
 
c. Activity names can only be modified to add detail describing an activity's scope, 

correct the spelling or grammar, or to improve for clarity, but cannot be revised to 
completely change the scope of the activity. 

 
d.  Each activity name should follow the following format: 

 
(1) Noun. 
 
(2) Station numbers, column numbers, or other description for the location, may 

be included at the end of the activity name if it will provide a better 
description of the activity. 

 
e. Example values for Location include but are not limited to: 

 
(1) Segment Number. 

 
(2) Column Line Numbers. 
 
(3) Stationing Value. 
 
(4) Other Unique Identification schemes. 
 

f. Examples of Verbs include, but are not limited to: 
 

(1) Design. 
 
(2) Install. 
 
(3) Procure. 
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(4) Fabricate. 
 
(5) Deliver. 
 
(6) Erect. 

 
(7) Describe the work being performed. 

 
H. Work Breakdown Structure 
 

1. Activities in Project Schedules shall be tied to the Work Breakdown Structure as 
provided in the City Policies, Standards and Procedures, as applicable. 

 
I. Activity Codes 
 

1. The purpose of the activity codes is to further sort and filter the schedule activities to 
enhance reporting capability. The activity codes required include both those that are 
already part of the Activity ID and those that are not. 
 

2. Activities shall be coded as indicated in the City Policies, Standards and Procedures, 
as applicable. 

 
J. Resource Loading 
 

1. Resource loading shall be done on every construction activity, representing 
quantifiable work or materials of that Work Package. 

 
2. Each resource-loaded activity shall have an estimate of the key quantities.  
 
3. Failure to incorporate resource loading and establish planned productivity and/or 

production rates (defined as the planned quantity of work to be executed in a given 
time), may result in the Contractor's waiver of any right to compensation and time 
extension for loss of productivity. Submission of any such claim may be rejected for 
failure to establish baseline productivity by which any claimed loss would be 
measured. 

 
4. Failure to incorporate resource loading and establish planned productivity may also 

result in the rejection of any schedule by the City Engineer.  
 
K. Schedules as the Basis for Payment 
 

1. The approved Project Schedule of Values shall be the basis for monitoring and 
calculating the Contractor’s progress during each update period and therefore the 
amount of each progress payment. Lack of an approved Project Schedule or Monthly 
Progress Schedule Update will result in the inability of the City to evaluate contract 



IAH Terminal A – Arrivals Doors 
Project No. 257A CONSTRUCTION SCHEDULES 

 CONSTRUCTION SCHEDULES 

01325-18 ver. 10.01.19 

progress for the purposes of payment. Failure of the Contractor to provide all 
information, as specified in this Section, will result in the disapproval of the Monthly 
Progress Schedule (City Engineer may decline to certify payment and may withhold 
request for payment in whole or in part as set forth in the General Conditions, Article 
9, Subparagraph 9.7.3.). 

 
2. Percent complete for activities in the Schedule of Values shall be based on proportion 

of the overall quantity of the physical work complete. Contractor and City to jointly 
assess and agree on actual values for easily discernible units of measure (square feet, 
each, linear feet) on a weekly basis.   

 
L. Cash Flow Report 

 
1. The Contractor shall generate Cash Flow Reports based on each submitted Project 

Progress Schedule. Report shall be grouped and formatted to be consistent with the 
approved schedule of values from the contract. Reports shall indicate a time-phased 
distribution of Schedule of Values. Alternate Cash Flow Reports, if requested by the 
PMT, shall be submitted for approval prior to submission of the first report. 
 

2. The Cash Flow Report shall display in tabular and graphic format, projections of 
monthly values of anticipated cost. Each schedule of values line item is to be 
represented within the project. The Cash Flow Report should also contain the adjusted 
forecast of estimated costs to achieve completion of the project. 

 
M. Use of Float 

 
1. Float shall be monitored and accounted for. The Float in any schedule shall not be 

considered for the exclusive use of either the City or Contractor; rather it is for the 
benefit of the Project. As such, Float is considered an expiring resource available to 
both parties on a nondiscriminatory basis, so long as the parties act in good faith and 
work in the best interests of completing the Project on time. 

 
N. Contractor and City Responsibilities for Schedules and Acceptance 

 
1. Any schedule or schedule update rejected or otherwise marked by the City as requiring 

revision and resubmission shall be revised by the Contractor and resubmitted within 
5 days of such revision or resubmission Notice by the Project Manager.  Any schedule 
or schedule update that has not been approved or accepted is presumed lacking a 
reasonable degree of accuracy and will not be considered by the City to be reasonable, 
feasible, or accurate when used by Contractor as a basis for a Time Impact Analysis 
or other type of delay analysis or claim. 

 
2. If Contractor fails to submit its initial construction schedule or monthly schedule 

updates, or any such schedule or updates are not acceptable to the City, the City 
Engineer or Director may take such action to decline certifying payment and may 
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withhold request for payment in whole or part) as set forth in  Article 9 - General 
Conditions, §9.7.3 or any other remedy set forth in the Contract or at law of equity. 

 
3. Contractor Responsibilities 

 
a. Contractor shall have the responsibility to develop and update the schedules 

according to all requirements described herein. All schedules shall accurately 
represent to the City the Contractor’s plan for execution of Work. Contractor shall 
use the most current Project Schedule to execute the Work in compliance with 
Contract Documents. 

 
b. In developing and updating the Project Schedules, Contractor represents that it 

shall require its Subcontractors to actively participate in such development and 
updating processes. The Contractor represents that all schedules are consistent 
with Contractor-approved Subcontractor schedules with sufficient agreed details. 

 
c. Contractor is required to provide its Subcontractors' schedules and updates in 

native format upon request by City. 
 

d. Costs incurred by the Contractor in complying with the requirements of this 
Section or other scheduling obligations contained in the Contract Documents, 
including but not limited to Contractor's Scheduler, and preparation of all Project 
Schedules, creation of Recovery Schedules, and the preparation of Time Impact 
Analysis shall be included in the Contract Price, and shall not be the subject of 
requests to the City for contractual relief. 

 
4. City’s Responsibilities 

 
a. All Project Schedules shall be submitted to the City for review and approval, 

consistent with the specific requirements set forth herein. The City shall have the 
right to disapprove any schedule if the schedule fails to comply with the 
requirements herein, provided, that such disapproval is based on a reasonable 
determination by the City that such schedule contains deviations from the 
specifications. City shall have the right to waive what it considers to be, in its sole 
discretion, minor defects in a schedule. City recognizes its responsibility to act in 
a reasonable manner with respect to approvals and agrees that approvals shall not 
be unreasonably withheld (i.e. for matters that do not impact the effective 
functioning of the schedule.) 

 
b. Any approval by City of the schedules submitted by the Contractor to City shall 

mean that in the opinion of the City, Contractor has complied with the 
requirements of this Section. No such review shall release or relieve the Contractor 
from full responsibility for the accurate and complete performance of the Work, 
including the accuracy and completeness of the schedules, or any other duty, 
obligation or liability imposed on it by the Contract including, the responsibility 



IAH Terminal A – Arrivals Doors 
Project No. 257A CONSTRUCTION SCHEDULES 

 CONSTRUCTION SCHEDULES 

01325-20 ver. 10.01.19 

for completing the Work within the time set forth in the Contract. The review or 
approval will not constitute a representation by City that the Contractor will be 
able to proceed or complete the Work in accordance with the dates contained in 
submitted schedule. 

 
c. In reviewing schedules submitted by designers, contractors, or others, the City 

will review the schedules to determine if the respective schedule appears “feasible 
and reasonable”; and, determine if the services or work could logically be 
accomplished in the time frames allotted in the schedule.  Approving, accepting, 
or assenting to (hereafter referred to collectively as “approval” or “approving”) a 
schedule only means that the City considers that the schedule appears “feasible 
and reasonable.” 

 
d. By approving a schedule, the City is not agreeing that the work or services will be 

accomplished according to and within times set forth in the schedule. Nor by 
approving a schedule does the City accept or bear some responsibility or liability 
if the work or services are not accomplished according to and within times set 
forth in the schedule or if factors upon which the schedule is based thereafter 
change during the execution of the works or services.  Approval of any schedule 
showing completion beyond milestone dates and/or beyond contract completion 
times indicated in the contract shall not change any milestone or completion times 
in the contract and approval of a schedule is without any prejudice to the rights of 
the City. 

 
O. Schedule Workshops and Review Meetings 

 
1. A record of all Schedule Workshops and Schedule Review Meetings shall be made 

by the Contractor stating the place and time of the meeting, the names and 
identification of those present, and a description of the topics discussed, and the 
agreements reached. Meeting minutes for these meetings, subject to the City’s review 
and approval, shall be prepared immediately after the meeting and issued within three 
days, with distribution to the City and all attendees. 

 
2. Project Scheduling Workshops: 

 
a. Proposed Schedule Workshop 
 
b. Contractor shall meet with the City within 14 days after the Notice to Proceed for 

Preconstruction Services to conduct a Post-Award Kick-Off Meeting and Project 
Scheduling Workshop to review and coordinate schedule requirements including, 
but not limited to, the following: 

 
(1) Review software limitations and content and format for reports. 
 
(2) Verify availability of qualified personnel needed to develop and update 
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schedule. 
 
(3) Discuss physical constraints to the project, including phasing, work stages, 

area separations, and interim milestones. 
 
(4) Review delivery dates for City-furnished products. 
(5) Review of Contractor and Subcontractor procurement cycles and their work 

plans. 
 

(6) Review schedule for work of the City's separate contracts. 
 
(7) Review submittal requirements and procedures. 
 
(8) Review time required for review of submittals and re-submittals. 
 
(9) Review requirements  for  tests  and  inspections  by  independent testing 

and inspecting Governmental Authority(s)  
 
(10) Review   time   required   for   Project   closeout   and   City   startup 

procedures, including commissioning activities. 
 
(11) Review and finalize list of construction activities to be included in 

schedule. 
 

c. Baseline Schedule Workshop 
 

(1) Contractor shall meet with the City within 30 days after the Notice to Proceed 
for Construction Services to conduct another Post Award Kick-Off Meeting 
and Project Scheduling Workshop. This Workshop shall involve scheduling 
personnel from Contractor and City with the objective of working together to 
establish procedures for the development of the Baseline Schedule, and to 
ensure that the City requirements are satisfied and to review and coordinate 
schedule requirements Contractor shall present the draft Baseline Schedule 
including a description of intended methodology and assumptions used to 
accomplish the Work. Presentation shall include: 

 
(a) Contract scope. 
 
(b) Submittals with City's review. 
 
(c) Activity durations. 
 
(d) Logic. 
 
(e) Activity coding. 



IAH Terminal A – Arrivals Doors 
Project No. 257A CONSTRUCTION SCHEDULES 

 CONSTRUCTION SCHEDULES 

01325-22 ver. 10.01.19 

(f) Weather assumptions. 
 
(g) Resource Loading 
 
(h) Cost Loading and Resource Loading 

 
(i) Performance and Progress measurement. 
 
(j) Consequence of potential risks including: 

 
(i) Long lead times (procurement/deliveries). 
 
(ii) Labor and materials shortages. 
 
(iii) Accidents. 

 
(k) Environmental factors. 
 
(l) Contractor's plan to mitigate any potential risks should they occur. 
 
(m) Establish Key Performance Indicators (KPI’s) for actual progress 

compared to projected progress. 
 

(i) Workshops shall be conducted no more than every 14 calendar days, 
until the Baseline Schedule is accepted and approved by City. 

 
P. Joint Monthly Progress Schedule Review Meetings 

 
1. Joint Project Status and Monthly Progress Schedule Review Meetings will be held 

between the City and Contractor consistent with the Contractor's submission of a 
Monthly Progress Schedule. Contractor is responsible for gathering all supporting 
documentation, presenting the data for the applicable Monthly Progress Schedule and 
recording the meeting minutes. The primary purpose of these meetings shall be to 
review the Monthly Progress Schedule, the monthly Pay Application, and 
construction progress, including but not limited to: 

 
a. Actual start and finish dates of work accomplished, or actual start date and 

physical percent complete. Identify activities started and completed during the 
previous period and enter the Actual Start and Actual Finish dates. It shall be 
understood that Actual Start is defined as the date that work begins on an activity 
with the intent to pursue the work represented by the activity to its substantial 
completion, and Actual Finish is defined as the date that the activity's work is 
complete. 

 
b. The amount of the Work remaining for the next period as incorporated in the 
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schedule. Indicate activity progress and/or revise remaining duration (in 
workdays) to update each activity started, but not completed (remaining duration.) 
The remaining duration of an activity shall over-ride the calculated percent 
complete of an activity’s duration when preparing the Monthly Progress Schedule. 
 

c. Changes in the critical path(s) of the schedule. 
 

d. Modifications that affect durations, sequencing or logic of activities for which the 
City, Governmental Authority(s) or other third parties are responsible. 
 

e. The assessment of any delays to Longest Path(s). 
 

f. Determination of delays, and, as applicable, adjustment of Force Majeure Reserve. 
 

g. All other schedule changes as reflected in the accompanying narrative will be 
reviewed for relevance and effect on remaining Work. 

 
h. Resource constraints, if any and proposed work-around sequences. 

 
(i) Review proposed schedule changes, future Work and potential problems or 

impact. 
 
(j) Review the Application for Payment to determine the accuracy of, in 

accordance with the Project Schedule, all progress achieved, the satisfaction 
all requirements relating to invoicing for Stored Materials, Time and 
Material (T&M) Change Orders, and whether it is otherwise complete and 
accurate. 

 
Q. Modifications – Time Impact Analysis 

 
1. Proposed modifications, including potential delays that are anticipated or experienced 

shall be submitted to City. Contractor has a duty to mitigate delays through modified 
sequences to minimize cost and time impact caused by the change or potential delay. 

 
2. The Contractor shall prepare a Delay Analysis for each modification, potential delay, 

delay event, or Contractor request that may affect the Scheduled Substantial 
Completion Date. The Delay Analysis shall be developed and submitted in accordance 
with Contract Documents or as requested by City and shall conform to all scheduling 
principles described in this Section. Preparation of Time Impact Analyses is 
considered part of construction process and shall be performed at no additional cost 
to City. 

 
3. Delay Analysis methodology shall follow the guidelines contained in the Association 

for the Advancement of Cost Engineering International (AACEI) Time Impact 
Analysis as Applied in Construction.  
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4. City will strive to approve or reject each Delay Analysis within ten Work Days after 
receipt of each Time Impact Analysis, unless subsequent negotiations are required, or 
multiple analyses are submitted at one time. Upon Approval, a copy of the Time 
Impact Analysis signed by City shall be returned to Contractor and incorporated into 
Schedule at next Monthly Progress Schedule update which will then become the 
current approved Schedule. 

 
5. Delay Analysis shall meet requirements for submittal of Schedules including a 

Fragnet, with sufficient supporting documentation to enable City to make a 
determination of Contractor’s request for a time extension. 

 
6. Upon execution of a Change Order adjusting the Schedule Substantial Completion 

Date, the agreed upon event and impact shall be included in the next Monthly Progress 
Schedule if the parties agree to the extent of the impact. Changes in the schedule 
should be clearly identifiable by specific Activity IDs and activity coding and Work 
Breakdown Structure for changes as agreed upon with City. Inclusion of changed 
conditions shall conform to all scheduling principles noted in this Section. Changes 
included as an adjustment to the existing schedule activity durations are not allowed. 

 
7. Once the Delay Analysis has been approved, the activities associated with that Time 

Impact Analysis should be added to the next Monthly Progress Schedule or Look-
Ahead Schedule. 

 
8. If the parties are unable to reach an agreement about how to forward-look the effect 

of the impact on the Monthly Progress Schedule’s Critical Path(s), City may allow  
the Contractor to insert a Fragnet into the schedule on a preliminary basis following 
agreement of the proposed Fragnet activities. The duration of the Fragnet activities 
and/or the impact to the Scheduled Substantial Completion Date will be adjusted 
through the monthly update process as the actual duration of the delay becomes 
known. 

 
R. Other Schedules 

 
1. The Contractor may use other schedules and report in other formats to manage its 

work on a day-to-day basis, but these other schedules do not represent or replace the 
Project Schedules as specified in this Section. 

 
8.01 PRE-CONSTRUCTION SCHEDULE 

 
A. When Preconstruction Services are to be provided by the Contractor, upon receipt of the 

NTP for Preconstruction Services, Contractor shall prepare a Preconstruction Schedule 
which includes those activities prior to approval to proceed with construction activities. 

 
B. The Preconstruction Schedule shall include the activities described in the plans developed 

during Preconstruction including design plans, subcontracting plans, procurement plan, 
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construction plans and development and negotiation of a Guaranteed  Maximum  Price (if 
applicable) at a summary level which can be replaced with detailed information as the 
Project Schedule is finalized and the construction is authorized. 

 
8.02 PROJECT SCHEDULES 
 

A. Proposed Project Schedule 
 
1. Prepare an initial Proposed Project Schedule (Proposed Schedule) representing the 

Contractor's plan for the Work in accordance with the requirements of this Section. 
The Proposed Project Schedule will include the elements of the Preconstruction 
Schedule and be the initial draft of the Project Schedule. The Proposed Schedule will 
be the basis for Monthly Progress Schedules and monthly Pay Applications until the 
approval of the Baseline Schedule. 

 
2. The Proposed Schedule shall be updated on a monthly basis until the approval of the 

Baseline Schedule after which the Baseline Schedule becomes the Project Schedule. 
 

B. Baseline and Project Schedule 
 

1. The Baseline Schedule is the Project Schedule at the point in time when the Contractor 
and City agree and approve the Proposed Schedule as the accepted basis for the 
Project. Requirements described in this subsection shall apply to the all Baseline 
Schedule submissions. 
 

2. Baseline Schedule submitted by Contractor and approved by the City shall contain no 
progress for any activities and shall have a Data Date of the Notice to Proceed date. 

 
3. Prepare a draft Baseline Schedule after the Baseline Schedule Workshop has been 

conducted. 
 
4. Within 14 calendar days after the draft Baseline Schedule is accepted the Contractor 

shall provide its final Baseline Schedule for City's review and comments. 
 

5. The final Baseline Schedule submission shall include the following: 
 

a. The approved final Baseline Schedule shall be version 00. 
 
b. One full-color time-scaled network document in PDF format organized by WBS. 

Print sizes shall be 11 inches by I7 inches standard sized sheets. Provide following 
information on the document: 
 
(i) Activity ID. 
 
(ii)  Activity Description. 
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(iii) Original Duration. 
 
(iv) Remaining Duration. 
 
(v) Duration Percent Complete. 
 
(vi)  Early Start. 

 
(vii)  Early Finish. 

 
(viii)  Late Start. 

 
(ix) Late Finish 
 
(x) Total Float 
 
(xi) Activities Gantt Chart 
 

6. The Baseline Schedule narrative which shall address the following: 
 

a. Description of the Contractor’s plan to perform the work through the entire 
contract performance period. 

 
b. Description of primary, secondary and tertiary Critical Paths. 
 
c. Explanation of calendars used, including days of the week, holidays, etc. 
 
d. Discuss calendar assignment to activities.  
 
e.  Description of major pieces of equipment that will be used on the site. 

 
f. Discuss procurement of long lead items. 
 
g. A discussion of monthly cash flow planned costs, and cumulative expenditures. 
 
h. A general description of the means and methods proposed for the execution of 

the Work including, but not limited to: 
 

(1) Discussion of operating areas and the proposed sequences. 
 
(2) Description of the planned crews - sizes, equipment used, etc. 
 
(3) Number of shifts to perform the Work. 
 
(4) Significant activities that may inhibit the Work. 
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(5) A listing of all milestones. 
 

7. Contractor shall represent that the final Baseline Schedule is an accurate representation 
of Contractor’s plan  for  performing  the  entire  Work  and  that Contractor intends to 
use such schedule to execute the Work in compliance with the Contract Documents. 
Once the final Baseline Schedule is accepted it shall be the initial Project Schedule and 
used as the baseline in the Monthly Progress Schedules. 
 

C. Monthly Progress Schedules 
 

1. Monthly Progress Schedules are Project Schedules with progress achieved indicated 
for each Activity. 
 

2. Project Schedules shall be progressed (updated) on a monthly basis until Final 
Acceptance is accomplished. Progress of Schedule activities shall be a physical 
percent complete as agreed with the City. 

 
3. The Contractor shall not reduce activity durations in an attempt to reduce negative 

float. If the Contractor intends to execute activities quicker than the original duration, 
this shall be mentioned in the float analysis. 

 
4. Approved Changes shall be included in each Monthly Progress Schedule. 
 
5. Contractor shall meet with City each month in a Joint Monthly Progress Schedule 

Meeting, 
 
6. Contractor shall make two submittals (Progress Only and Contractor’s Adjusted) of 

the Project Schedule each month: 
 
a. Shall incorporate the Contractor’s Monthly Update (i.e. logic, durations, and 

calendar) made to the schedule including progress update information. This 
submission shall follow the scheduling principles described in this Section. 

 
7. Each version of the Monthly Progress Schedule submitted by the Contractor shall 

require approval by City. 
 
8. The Data Date for the Monthly Progress Schedule is 00:00 hours on Saturday 

following the last Friday of the Month. For each update of the Proposed and Baseline 
Schedules, the Version number shall increase by 1, and the previous schedule shall be 
archived to permit an audit trail. 

 
a. Designations for the Progress Only (PO) and the Contractor’s Adjusted (CA) shall 

clearly define the submission. 
  
b. City will review and approve Monthly Progress Schedules based on remaining 
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durations provided for each activity. 
 
c. Each Monthly Progress Schedule (PO and CA) shall contain activity progress 

measured through the Data Date and shall be submitted to the City for its review. 
 

9. The City will review the Monthly Progress Schedule and provide comments at the 
Joint Monthly Progress Schedule Meeting to be held five working days after 
submission of the Monthly Progress Schedule. 
 

10. Monthly Progress Schedule submissions shall be comprised of the following: 
 
a. One full-color time-scaled network document in PDF format organized by WBS. 

Print sizes shall be 11 inches by I7 inches standard sized sheets. 
 

 Provide following information on the document: 
 

(1) Activity ID. 
 
(2) Activity Description. 
 
(3) Original Duration. 
 
(4) Remaining Duration. 
 
(5) Duration Percent Complete. 
 
(6) Early Start. 
 
(7) Early Finish. 
 
(8) Late Start. 
 
(9) Late Finish. 
 
(10) Total Float. 
 

b. The Monthly Progress Schedule narrative shall address the following: 
 

(1) Description of the Work completed by the Contractor in the past 
performance period and Contractor’s plan to perform the work through the 
entire next performance period, including shift work. 

 
(2) Description of primary, secondary, and tertiary Critical Paths. 
 
(3) Description of problem areas and anticipated problem  areas and  an 
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explanation of corrective actions taken or planned to be taken. 
 
(4) Current and anticipated delays including cause of delay, corrective actions 

taken, and impact of delay on other activities, milestones, and completion 
dates. 

 
(5) Pending items (Minor Changes in the Work, Change Orders, Time Impact 

Analyses) and status thereof. 
 

(6) A list of fully executed Changes issued by the Wednesday of the week before 
the last Friday of every reporting period. 

 
(7) A description of any changes made to the schedule and reasons. 
 
(8) A narrative to show revisions since previous submissions for changes in 

scope of work, sequencing and other identifiable changes. 
 
(9) Progress made on critical activities indicated on CPM schedule. 
 
(10) Status of critical project components (percent complete, amount of time 

ahead or behind schedule) and if delays have occurred provide an analysis 
of how they may be mitigated. 

 
(11) Explanations for any lack of work on critical path activities planned to be 

performed during last month. Identify any changes to the critical path and 
the drivers for each change. 

 
(12) List of critical activities scheduled to be performed next month. 
 
(13) Status of major material and equipment procurement. 
 
(14) Any delays encountered during the reporting period. 
 
(15) Updated schedule duration uncertainty to coincide with the Project status 

and risk exposures. 
 

D. Look-Ahead Schedules: 
 

1. The Look-Ahead Schedule shall be the actual detailed work plan used by the 
Contractor in meeting the Contract schedule and milestones. The Look-Ahead 
Schedule shall be an element of the Contractor’s Project Schedule. 

 
2. The Look-Ahead Schedule shall be the basis of the weekly Progress Meetings. 
 
3. The Look-Ahead Schedule shall display: 
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a. Past Week Activities 
 
b. Current Week Activities 
 
c. Three Week Look ahead Activities 

 
4. Look-Ahead Schedules shall include as-built data, forecasted activity sequences, 

activity durations, through the Scheduled Substantial Completion Date and Final 
Acceptance, demonstrating the entire scope of Work. 
 

5. In months coinciding with a Look-Ahead Schedule submission, PO  Monthly Progress 
Schedule shall be based on the last approved Monthly Progress Schedule  

 
6. Submission of Look-Ahead Schedules shall not replace the requirement for 

Contractor to prepare a Time Impact Analysis indicating delay to Scheduled 
Substantial Completion Date. 

 
E. Commissioning and Integration Testing Schedule: 

 
1. Testing and Commissioning is expected to be carried as a summary activity in the 

Baseline Schedule and Project Schedules until a draft Commissioning and Integration 
Testing Schedule shall be submitted not later than 90 days prior to the first testing / 
commissioning before the Scheduled Substantial Completion Date. 

 
2. A final Commissioning and Integration Testing Schedule shall be submitted no later 

than 60 days prior to the first testing / commissioning activity before the Scheduled 
Substantial Completion Date and upon approval shall be incorporated into the Project 
Schedule with a Monthly Progress Schedule. 

 
3. The Commissioning and Integration Testing Schedule shall display scheduled Work 

so that each activity is shown with duration of no more than 15 workdays. 
 

F. Recovery Schedule 
 

1. Should any of the following conditions exist, City may require the Contractor to 
prepare, at no extra cost to City, a plan of action and a Recovery Schedule as to how 
the Contractor plans to reorganize its work and resources to complete the Work by the 
Scheduled Substantial Completion Date and recover any lost time and/or delays that 
have been determined by the City to be caused by the Contractor: 

 
a. Contractor’s monthly progress report indicates delays  that   are,   as determined 

by City, of sufficient magnitude that the Contractor's ability to complete the Work 
by the Scheduled Substantial Completion Date is brought into question. 

 
(1) If the Work is delayed on the Critical Path item for a period which exceeds 
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the greater of either a) thirty (-30) days in the aggregate, or b) that number 
of days in the aggregate equal to five percent of the days remaining until the 
approved Substantial Completion. For example, If the remaining duration 
during the period update is 300 Days, then five percent of the remaining 300 
Days is 15 Days. The greater of (-30) days or (-15) days is (-15) days. 

 
(2) Contractor 's performance and resource utilization are not as planned to 

result in unnecessary consumption of the float. 
(3) Contractor desires to make changes in the logic (sequencing of Work) or the 

planned duration of future activities in the schedule to recover lost time. 
 

b. Contractor shall submit a Recovery Schedule according to the requirements 
described in this Section. A Recovery Schedule, when required, shall be submitted 
to City for review and approval within 21 calendar days of Contractor receiving 
City's written request. 

 
c. Changes included in Recovery Schedule shall be documented. Contractor shall 

submit to City an audit report that has been prepared using schedule comparison 
software (i.e. Claim Digger, Project Investigator, or other software approved by 
City. 

 
d. If a recovery schedule is required hereunder, the City, at its sole discretion, may 

withhold the Contractor’s Fee for that period in the Payment Application until 
such time the Contractor has prepared, and the City has accepted such recovery 
schedule. 

 
e. The Recovery Schedule submission shall include the following: 

 
(1) Detailed narrative describing (with an explanation for the reason of) any 

revised sequences, durations, and resources. 
 
(2) Anticipated effect of revision on the current Project Schedule and Scheduled 

Substantial Completion Date, including describing change in affected 
activities' Total Float value. 

 
(3) Contractor shall furnish sufficient labor, resources and equipment to ensure 

the prosecution of the Work meets the current Scheduled Substantial 
Completion Date. If in the opinion of City, Contractor falls behind in the 
prosecution of the Work as indicated in the current Schedule, Contractor 
shall take such steps as may be necessary to improve its progress. City may 
require Contractor to increase the number of shifts, days of work, and/or the 
amount of plant and equipment, all without additional cost to City. 

 
(4) If Contractor fails or refuses to implement such measures to bring the Work 

back to conformity within the Scheduled Substantial Completion Date, City 
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shall have the right to declare such failure or refusal a Contractor Event of 
Default under the Contract. 

 
G. Revised Baseline Schedule 

 
1. Either City or Contractor may request a Revised Baseline Schedule (Re-Baseline 

Schedule). The Monthly Progress Schedule to reflect actual progress shall not be 
considered as a Revised Baseline Schedule. 

2. A Revised Baseline Schedule is considered necessary under the following conditions: 
 

a. Additions, deletions, or revisions to activities required by Contract modification. 
 
b. City determines there is reasonable doubt that milestones or the Scheduled 

Substantial Completion Date will be met. A Schedule Revision shall demonstrate 
how Contractor intends to reschedule remaining work by the Scheduled 
Substantial Completion Date. There shall not be additional cost to City, through 
re-sequencing and reallocating its forces to complete Work by Scheduled 
Substantial Completion Date. 

 
3. Revised Baseline Schedule, when required, shall be submitted to City for review and 

approval within 21 days of Contractor receiving City's written request. 
 
4. Revised Baseline Schedule shall conform to all requirements described in this 

Section for Project Schedules and shall include: 
 

a. An audit report that has been prepared using schedule comparison software (i.e. 
Claim Digger, Project Investigator, or other software approved by the City.) 

 
b. Detailed narrative explaining reason for revision. 
 
c. Anticipated effect of the Revised Baseline Schedule on the Scheduled Substantial 

Completion Date, including describing change in affected activities Total Float 
value. 

 
d. Appropriate Fragnet demonstrating the necessary changes. 

 
H. As Built Schedule 

 
1. Contractor shall prepare and submit an As-Built Schedule documenting actual start 

and actual finish dates for all activities and logic ties for all activities to show actual 
sequence in which Work was performed. 
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PART 2 PRODUCTS (NOT USED)  

PART 3 EXECUTION (NOT USED) 
 
 
 

END OF SECTION 
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SECTION 01326 

CONSTRUCTION SEQUENCING 

 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Work periods. 

B. Mobilization and demobilization. 

C. Construction sequence. 

1.02 WORK PERIODS 
 

A. No work is permitted at [IAH] [HOU] during the following periods: 

1. Beginning at 6:00 a.m. CST (0600 hours) on Tuesday prior to Thanksgiving Day and to 
10:00 p.m. CST (2000 hours) the following Monday. 

2. Beginning at 6:00 a.m. CST (0600 hours) one week prior to Christmas Day and to 11:59 
p.m. CST (2359 hours) January 2 following. 

3. Beginning at 6:00 a.m. CST (0600 hours) on Friday prior to Houston Area Spring Break, 
and to 11:59 p.m. CST (2359 hours) the following Monday. These dates maybe adjusted 
by HAS operations depending on scheduling of Spring Break for Houston Area School 
Districts. 

No pavements shall be closed during these periods. The Contractor shall prepare any closed 
pavements to be opened during these periods, including, but not limited to, removal of all 
barricades and pavement closure devices, replacement of pavement markings. Coordinate 
requirements with HAS operations. This work shall be considered subsidiary to the cost of the 
project and shall not be measured or paid for separately. 

 
A. For purposes of on-site construction operations for exterior work within the AOA, work shall 

conform to the following: 

1. The contractor shall not perform lane closures with the Terminal Roadways unless 
approved in advance and in writing by HAS Airport Operations. 

2. Fire station access must be maintained at all times. 

3. Maintain access through work zone to terminal buildings and garages at all times unless 
indicated on the plans. Temporary closures of any access must only be completed 
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between the hours of 10:00 p.m. CST (2200 hours) to 6:00 a.m. CST (0600 hours) on 
weekend days unless indicated on the plans. Temporary closures of delivery entrances 
and exits may only occur from 8:00 p.m. CST (2000 hours) to 4:00 a.m. CST (0400 
hours) on weekend days unless indicated on the plans. 

4. The contractor shall coordinate staging areas for equipment with HAS Airport 
operations. 

5. See additional traffic control sequencing notes in the plans. 

1.03 MOBILIZATION AND DEMOBILIZATION 

A. Payment for mobilization is specified in Section 01290 - Payment Procedures. 

B. General mobilization applicable to the Work, regardless of construction sequencing specified 
herein includes:  

1. Construction and Submittal Schedule processing following Sections 01325 - 
Construction Schedules and 01340 - Shop Drawings, Product Data and Samples. 

2. Obtain and pay for permits. 

3. Submittal of other documents following Section 01312 - Coordination and Meetings. 

4. Survey Base Building Following Section 01726- Base Facility Survey and process 
related Document 00685- Request for Information, including accessibility by cutting, 
following Section 01731- Cutting and Patching, into concealed areas. 

5. Security badging following Section 01506 - Temporary Controls. 

6. Approval of construction schedules following Section 01325 - Construction Schedules. 

7. Product acquisition for other tasks; except products with short lead times may be 
acquired later as required to maintain schedule performance. 

8. Acquisition of major construction equipment and set-up of on-site storage and office 
space. 

9. Other activities necessary to maintain schedule performance. 

10. Construction of exterior and interior barricades and enclosures following Section 01505 - 
Temporary Facilities. 

C. Demobilization: 

1. Processing of closeout documents, following Section 01770 - Contract Closeout, and 
activities not otherwise completed at the end of previous tasks. 
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PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
  
 

 
END OF SECTION 



IAH Terminal A – Vestibule Efficiency Upgrades 
Project No. 257A & 257B          SUBMITTAL PROCEDURES 

SUBMITTAL PROCEDURES 

 01330-1 ver. 03.02.18  

SECTION 01330 

SUBMITTAL PROCEDURES 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES  
 

A. Submittal procedures for: 
 

1. Construction Schedules and Cash Flow Curve (billing forecast). 
 
2. Shop Drawings, Product Data and Samples 
 
3. Manufacturer's Certificates 
 
4. Construction Photographs 
 
5. Project Record Documents and monthly certification. 
 
6. Design Mixes 

1.02 SUBMITTAL PROCEDURES 
 

A. Scheduling and Handling: 
 

1. The Contractor must utilize Microsoft SharePoint, and/or a web-based system run 
by the Houston Airport System, to submit RFIs, Submittals and Invoices.  Before 
doing so, the Contractor must attend a brief mandatory SharePoint training session, 
which will be conducted by a member of HAS.  The Contractor must contact the 
designated HAS trainer prior to the start of construction to schedule a time for 
training. Access to SharePoint will not be given to the Contractor’s team until 
training is completed. All document collaboration will be done using SharePoint. 

 
2. Submit Shop Drawings, Data and Samples for related components as required by 

Specifications and Project Manager. 
 
3. Schedule submittals well in advance of need for construction Products. Allow time 

for delivery of Products after submittal approval. 
 
4. Develop submittal schedule that allows sufficient time for initial review, 

correction, resubmission and final review of all submittals.  Allow a minimum of 
30 days for initial review.  Project Manager will review and return submittals to 
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Contractor as expeditiously as possible, but time required for review will vary 
depending on complexity and quantity of data submitted. 

 
5. Project Manager’s review of submittals covers only general conformity to 

Drawings, Specifications and dimensions that affect layout. Contractor is 
responsible for quantity determination.  No quantities will be verified by Project 
Manager.  Contractor is responsible for errors, omissions or deviations from 
Contract requirements; review of submittals does not relieve Contractor from the 
obligation to furnish required items in accordance with Drawings and 
Specifications. 

 
6. Submit five copies of documents unless otherwise specified. 
 
7. Revise and resubmit submittals as required.  Identify all changes made since 

previous submittal. 
 
8. Assume risk for fabricated Products delivered prior to approval.  Do not 

incorporate Products into the Work, or include payment for Products in periodic 
progress payments, until approved by Project Manager. 

 
B. Transmittal Form and Numbering: 

 
1. Transmit each submittal to Project Manager with Transmittal letter which includes: 

a. Date and submittal number  

b. Project title and number 

c. Names of Contractor, Subcontractor, Supplier and manufacturer  

d. Identification of Product being supplied 

e. Location of where Product is to be installed  

f. Applicable Specification section number 

2. Identify deviations from Contract documents clouding submittal drawings.  
Itemize and detail on separate 8-1/2 by 11-inch sheets entitled "DEVIATIONS 
FOR   ."  When no 
deviations exist, submit a sheet stating no deviations exist. 

 
3. Have design deviations signed and sealed by an appropriate design professional, 

registered in the State of Texas. 
 
4. Sequentially number transmittal letters beginning with number one. 
 
5.   Use original number for resubmittals with an alphabetic suffix (i.e., 2A for the first 

resubmittal of submittal 2, or 15C for third resubmittal of submittal 15, etc.).  



IAH Terminal A – Vestibule Efficiency Upgrades 
Project No. 257A & 257B          SUBMITTAL PROCEDURES 

SUBMITTAL PROCEDURES 

 01330-3 ver. 03.02.18  

Show only one type of work or Product on each submittal.  Mixed submittals will 
not be accepted. 

 
C. Contractor's Stamp: 

 
1. Apply Contractor's Stamp certifying that the items have been reviewed in detail by 

Contractor and that they comply with Contract requirements, except as noted by 
requested variances. 

2. As a minimum, Contractor's Stamp shall include: 

a. Contractor's name.  
 
b. Job number. 
 
c. Submittal number. 
 
d. Certification statement Contractor has reviewed submittal and it is in 

compliance with the Contract. 
 
e. Signature line for Contractor 
 

D. Submittals will be returned with one of the following Responses: 
 
1. "REVIEWED AS SUBMITTED" when no response and resubmittal is required. 
 
2. "NO EXCEPTION" when sufficient information has supplied to determine that 
item described is accepted and that no resubmittal is required. 
 
3. "MAKE CORRECTIONS AS NOTED WHEN EXCEPTIONS DO NOT 
REQUIRE FUTURE CHANGES" when sufficient information has been supplied to 
determine that item will be acceptable subject to changes, or exceptions, which will be 
clearly stated.  When exceptions require additional changes, the changes must be 
submitted for approval. Resubmittal is not required when exceptions require no further 
changes. 
 
4. "REVISE AND RESUBMIT" when submittal do not contain sufficient 
information, or when information provided does not meet Contract requirements.  
Additional data or details requested by Project Manager must be submitted to obtain 
approval. 

1.03 MANUFACTURER'S CERTIFICATES 
 

A. When required by Specification sections, submit manufacturers' certificate of 
compliance for review by Project Manager. 
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B. Place Contractor's Stamp on front of certification. 

C. Submit supporting reference data, affidavits, and certifications as appropriate.  

D. Product certificates may be recent or from previous test results, but must be 
acceptable to Project Manager. 

1.04 DESIGN MIXES 

A. When required by Specification sections, submit design mixes for review.  

B. Place Contractor's Stamp, as specified in this section, on the front of each design mix. 

C. Mark each mix to identify proportions, gradations, and additives for each class and 
type of mix submitted.  Include applicable test results from samples for each mix.  
Perform tests and certifications within 12 months of the date of the submittal. 

D. Maintain copies of approved mixes at mixing plant. 

1.05 CHANGES TO CONTRACT 

A. Changes to Contract may be initiated by completing a Request for Information form. 
Project Manager will provide a response to Contractor by completing the form and 
returning it to Contractor. 
 
1. If Contractor agrees that the response will result in no increase in cost or time, a 

Minor Change in the Work will be issued by City Engineer. 
 
2. If Contractor and Project Manager agree that an increase in time or cost is 

warranted, Project Manager will forward the Request for Proposal for negotiation 
of a Change Order. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 
 
 
 

END OF SECTION 
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SECTION 01340 

SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. General procedural requirements for submittal data: 
 

1. Shop drawings. 

2. Product data. 

3. Samples, including control samples. 

4. Product certifications and compliance statements. 

5. Submittal logging. 

B. Submittal quantities specified in other Sections supersedes those specified herein. 
 

C. Product interface control documents. 
 
1.02 GENERAL PROCEDURES 
 

A. Review submittal data and indicate results of review on documents submitted to Designer. 
 

1. Obtain review and indicate results of Subcontractors' and applicable Separate 
Contractors' reviews before submittal to Designer. 

2. Include on each shop drawing, sample or product data submittal the following minimum 
language, signed (by individuals authorized to make binding agreements on behalf of 
their respective firms) and dated on behalf of each responsible party: 

"The Subcontractor and the Contractor named below hereby certify this submittal has 
been checked prior to submission to Designer and conforms to the requirements of 
the Contract Documents for work represented hereby.  This submittal does not 
deviate from requirements of the Contract Documents.  It has been checked for:  field 
conditions; correlation of dimensions and quantities; safety precautions; construction 
means, methods, techniques, schedules, sequences, procedures and fabrication 
processes; for errors and omissions in this submittal; and for coordination of the 
work of the trades. 
__________________________________ (Subcontractor Firm) 
__________________________________ (Authorized Signature) 
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__________________________________ (Date) 
-------------------------------------------------------------------------------------------------------

- 
This submittal has also been checked by the following Subcontractors and Separate 
Contractors for coordination of substrate/superstrate conditions and applicable 
product interfaces. 
(List company names, place authorized signature and date for each.) 
-------------------------------------------------------------------------------------------------------

- 
__________________________________ (Contractor) 
__________________________________ (Authorized Signature) 
__________________________________ (Date)" 

 
B. Transmit submittals under original transmittal to Designer, with a copy of the transmittal 

only to City Engineer.  Number each submittal by specification number, for future reference. 
 

1. Furnish number of copies specified herein or in other Sections, for Designer's and City 
Engineer's records, plus additional copies as the Contractor requires for construction 
operations and coordination of the Work. 

2. Identify Project, Contractor, Subcontractor, Supplier, and generic name of component or 
system.  Allow space on submittal data to accommodate required stamps by Contractor, 
applicable Subcontractors, applicable Separate Contractors, Designers, and other 
reviewers. 

3. Indicate applicable Drawing detail and Section number. 

4. For submittals using SI (metric) measure as the manufacturer's or fabricator's standard, 
include corresponding Imperial measure conversions.  Follow requirements in Section 
01610. 

C. After Designer's review, revise and resubmit until resubmittal is no longer required; identify 
and log changes made to previous submittals. 

 
D. Distribute copies of reviewed submittals to concerned parties, including Separate 

Contractors.  Instruct recipients to promptly report inability to comply with requirements 
indicated therein. 

 
E. Shop Drawings, Product Data and Samples:  Follow Contractor's progress schedule for 

submittals related to work progress.  Coordinate submittal of related items.  Partial 
submittals will be returned unreviewed. 

 
F. Transmit submittals far enough in advance to provide time required for reviews, for securing 

necessary approvals, for revisions and resubmittals.  Allow 14 days after receipt for 
Designer's review, except where shorter processing time is approved due to extraordinary 
conditions. 
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G. Do not submit data where no submittal requirements occur.  Unsolicited submittals will be 
returned unreviewed. 

 
H. Incomplete, uncoordinated, inaccurate and illegible submittals, and submittals without 

evidence of review by Contractor, applicable Subcontractors and applicable Separate 
Contractors will be returned unreviewed. 

 
I. Responsibility for costs of Designer's additional reviews resulting from improper submittal 

data remains with the Contractor, deductible from the Contract Sum or Time by Change 
Order. 

.03 SHOP DRAWINGS 

A. Prepare Project-specific information, drawn accurately to scale. Do not base Shop 
Drawings on reproductions of the Contract Documents or standard printed data. 

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the 
following information, as applicable: 
a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of coordination requirements. 
e. Notation of dimensions established by field measurement. 
f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Paper Sheet Size: Except for templates, patterns, and similar full-size Drawings, 
submit Shop Drawings on sheets at least 11 by 17 inches , but no larger than 30 by 
42 inches. 
a. Shop Drawings to be transmitted digitally in PDF Format. 

 
D. Prepare shop drawings by qualified drafters, accurately and distinctly showing: 

 
1. Field and erection dimensions clearly identified as such. 

2. Arrangement and section views. 

3. Relation to adjacent materials or structure including complete information for making 
connections between work under this Contract and work under other contracts. 

4. Kinds of materials and finishes. 

5. Parts list and descriptions. 

6. Assembly drawings of equipment components and accessories showing their respective 
positions and relationships to the complete equipment package. 
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7. Where necessary for clarity, identify details by reference to drawing sheet and detail 
numbers, schedule or room numbers as shown on the Contract Drawings. 

E. Drawing to scale, and accurately represent specific products furnished.  
 
1.04 PRODUCT DATA/MANUFACTURERS' LITERATURE 

A. Product Data: Collect information into a single submittal for each element of construction 
and type of product or equipment. 

1. If information must be specially prepared for submittal because standard published 
data are unsuitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are 
applicable. 

3. Include the following information, as applicable: 
a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Testing by recognized testing agency. 
f. Notation of coordination requirements. 

4. For equipment, include the following in addition to the above, as applicable: 
a. Clearances required to other construction, if not indicated on accompanying 

Shop Drawings. 
b. Submit product data before shop drawings and before or concurrently with 

samples.  
1.05 CONTRACTOR-PREPARED SAMPLES 
 

A. Samples: Submit Samples for review of type, color, pattern, and texture for a check of these 
characteristics with other materials. 

1. Transmit Samples that contain multiple, related components, such as accessories 
together in one submittal package. 

2. Identification: Permanently attach label on unexposed side of Samples that includes 
the following: 
a. Project name and submittal number. 
b. Generic description of Sample. 
c. Product name and name of manufacturer. 
d. Sample source. 
e. Number and title of applicable Specification Section. 
f. Specification paragraph number and generic name of each item. 

3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating 
Sample characteristics and identification information for record. 
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4. Web-Based Project Management Software: Prepare submittals in PDF form, and 
upload to web-based Project software website. Enter required data in web-based 
software site to fully identify submittal. 

5. Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may 
be used to determine final acceptance of construction associated with each set. 
a. Samples that may be incorporated into the Work are indicated in individual 

Specification Sections. Such Samples must be in an undamaged condition at 
time of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

6. Samples for Initial Selection: Submit manufacturer's color charts consisting of units 
or sections of units, showing the full range of colors, textures, and patterns available. 
a. Number of Samples: Submit two full set(s) of available choices where color, 

pattern, texture, or similar characteristics are required to be selected from 
manufacturer’s product line. Architect will return submittal with options 
selected.  

 
1.07 PRODUCT INTERFACE CONTROL DOCUMENTS 
 

A. Following requirements apply where specified in other Sections. 
B. Prepare submittal data as required, to indicate proper interface between work of 

Subcontractors and Separate Contractors, for products of one Section or Contract required to 
be supported by or affixed or connected to products of another Section or Contract.  Follow 
Section Paragraph 1.02 for review and processing requirements. 

 
1. Fully describe mating surfaces between products. 

2. Fully describe predecessor and successor staging and sequencing of product fabrications 
and installations. 

C. Field corrections to mating surfaces are not permitted, unless field modification is specified 
in Sections. 

 
1.08 CERTIFICATIONS AND COMPLIANCE STATEMENTS 
 

A. Submit 4 original copies plus additional copies required for Contractor's use.  Designer will 
retain three copies for distribution to City.  Distribute remaining copies.  Include original 
signature and applicable original seal(s) on each copy. 

 
B. Certifications may be in the form of recent test results, research reports, reference data, or 

affidavits, as applicable to certifications required. 
 
1.09 SUBMITTAL LOG 
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A. If approved, submittal log may be incorporated into submittal schedules following Section 
01325 - Construction Schedules. 

 
B. Coordinate shop drawings, samples, product data and certifications schedule in Section 

01325 - Construction Schedules.  Log submittals showing proposed submittal number and 
expected processing period for each. 

 
C. Denote submittals requiring special attention, such as requested shorter review time due to 

extraordinary conditions.  Indicate reasons for special attention. 
 

D. Update and distribute following Sections 01312 - Coordination and Meetings and 01325 - 
Construction Schedules. 

 
1.10 DESIGNER'S ACTIONS 
 

A. Comments may be added by Designer to submittal data, to inform the Contractor of detected 
failure of submittal data to follow contract requirements and the design concept expressed 
therein. 

 
B. Commencing work governed by submittal requirements without proper processing of 

required submittals is the risk of the Contractor. 
 

1. Cost increases attributable thereto are the sole responsibility of the Contractor without 
increase in Contract Sum. 

2. Time increases attributable thereto are the sole responsibility of the Contractor under 
provisions of Article 9.13 (Liquidated Damages) in Document 00700 - General 
Conditions. 

C. Responsibility for Contractor's errors and omissions or construction of defective or deficient 
work remains with the Contractor and is not relieved by Designer's review. 

 
D. Following is an example of Designer's submittal review statement, which may be affixed to 

Contractor's submittal by stamp, label, or separate sheet: 
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END OF DESIGNER'S SUBMITTAL REVIEW STATEMENT 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 
 
3.01 CONTROL SAMPLES 

A. Reinstall control samples following Section 01731 - Cutting and Patching. 
 
 
 
 

END OF SECTION 
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SECTION 01410 

TPDES REQUIREMENTS 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A.  Documentation to be prepared and signed by Contractor/Operator before conducting 
construction operations, in accordance with the Texas Pollutant Discharge Elimination 
System (TPDES) Construction General Permit Number TXR150000 issued on February 8, 
2018 (the Construction General Permit). 

 
B.  Implementation, maintenance inspection, and termination of storm water pollution 

prevention control measures including, but not limited to, erosion and sediment controls, 
storm water management plans, waste collection and disposal, off-site vehicle tracking, 
and other appropriate practices shown on the Drawings or specified elsewhere in the 
Contract. 

 
C. Review of the Storm Water Pollution Prevention Plan (SWP3) implementation in a meeting 

with Project Manager prior to start of Construction. 
 

1.02 DEFINITIONS 
 

A.  Commencement of Construction Activities: The exposure of soil resulting from activities 
such as clearing, grading, and excavation activities, as well as other construction related 
activities (e.g. stock piling of fill material, demolition). 

 
B.  Large Construction Activity:  Project that: 

 
1.  disturbs five acres or more, or 
 
2.  disturbs less than five acres but is part of a larger common plan of development that 

will disturb five acres or more of land. 
 
C. Small Construction Activity:  Project that: 

 
1.  disturbs one or more acres but less than five acres, or 
 
2.  are part of a larger common plan of development that will disturb at least 1 but less 

than 5 Ac. 
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D. TPDES Operator: 
 

1. Operator - The person or persons associated with a large or small construction activity 
that is either a primary or secondary as defined below:  

 
a. Primary  Operator  –  the  person  or  persons  associated  with  a  large  or small 

construction activity that meets either of the following two criteria: 
 

(1) the persons have operational control over construction plans and specifications, 
including the ability to make modifications to those plans and specifications; 
or, the person or persons have day-to-day operational control of those activities 
at a construction site that are necessary to ensure compliance with a storm water 
pollution prevention plan (SWP3) for the site or other permit conditions (e.g., 
they are authorized to direct workers at a site to carry out activities required by 
the SWP3 or comply with other permit conditions). 

 
b. Secondary Operator –The person or entity, often the property owner, whose 

operational control is limited to: 
 

(1) the employment of other operators, such as a general contractor, to perform or 
supervise construction activities, or 

 
(2) the ability to approve or disapprove changes to construction plans and 

specifications, but who does not have day-to-day on-site operational control 
over construction activities at the site. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 
 
3.01 SITE SPECIFIC STORM WATER POLLUTION PREVENTION PLAN (SWP3) 
 

A.  Prepare a SWP3 following Part III of the Construction General Permit and the Storm Water 
Management Handbook for Construction Activities issued under City Ordinance Section 
47-695(b). If conflicts exist between the Construction General Permit ant the handbook, 
the more stringent requirement will apply. 

 
B. Update or revise the SWP3 as needed during the construction following Part III, Section E 

of the Construction General Permit. 
 
C. Submit the SWP3 and any updates or revisions to Project Manager for review and address 

comments prior to commencing, or continuing, construction activities. 
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3.02 NOTICE OF INTENT for Large Construction Activity 
 

A. Fill out, sign, and date TCEQ Form 20022 (03/06/2018) Notice of Intent (NOI) for an 
Authorization for Stormwater Discharges Associated with Construction Activity under 
TPDES General Permit TXR150000, ATTACHMENT 1 of this Section 01410. 
 

B.  Transmit the signed Contractor’s copy of TCEQ Form 20022 (03/06/2018), along with a 
$325.00 check, made out to Texas Commission on Environmental Quality, and the 
completed Payment Submittal Form to Project Manager. 

 
C.  Project Manager will complete a separate TCEQ Form 20022 (03/06/2018) for City’s 

Notice of Intent, and will submit both Notices, along with checks for application fees, to 
the TCEQ. 

 
D. Submission of the Notice of Intent form by both the City and Contractor to CEQ if mailing 

is required a minimum of seven days before Commencement of Construction Activities. 
 
3.03 CONSTRUCTION SITE NOTICE FOR SMALL CONSTRUCTION ACTIVITY 
 

A. Fill out, sign, and date the Construction Site Notice, Attachment 2 to TPDES General 
Permit TXR150000, “Small Construction Site Notice”, ATTACHMENT 2 of this Section 
01410. 

 
B. Transmit the signed Construction Site Notice to Project Manager at least seven days prior 

to Commencement of Construction Activity. 
 
3.04 CERTIFICATION   REQUIREMENTS 
 

A. Fill out TPDES Operator’s Information form, ATTACHMENT 3 of this Section 01410, 
including Contractor’s name, address, and telephone number, and the names of persons or 
firms responsible for maintenance and inspection of erosion and sediment control 
measures. Use multiple copies as required to document full information. 

 
B.  Contractor and Subcontractors shall sign and date the Contractor’s/ Subcontractor’s 

Certification for TPDES Permitting, ATTACHMENT 4 of this Section 01410. Include this 
certification with other Project certification forms. 

 
C.  Submit properly completed  certification forms to Project Manager  for review before 

beginning construction operations. 
 
D.   Conduct inspections in accordance with TCEQ requirements. Ensure persons or firms 

responsible for maintenance and inspection of erosion and sediment control measures read, 
fill out, sign, and date the Erosion Control Contractor’s certification for Inspection and 
Maintenance. Use the City of Houston Storm Water Pollution Prevention Plan, 
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Construction Site Inspection Report, ATTACHMENT 5 of this Section 01410 to record 
maintenance inspections and repairs. 

 
3.05 RETENTION OF RECORDS 
 

A.  Keep a copy of this document and the SWP3 in a readily accessible location at the 
construction site from Commencement of Construction Activity until submission of the 
Notice of Termination (NOT) for Storm Water Discharges Associated with Construction 
Activity under TPDES Construction General Permit (TXR150000). Contractors with day-
to-day operational control over SWP3 implementation shall have a copy of the SWP3 
available at a central location, on-site, for the use of all operators and those identified as 
having responsibilities under the SWP3. Upon submission of the NOT, submit all required 
forms and a copy of the SWP3 with all revisions to Project Manager. 

 
3.06 REQUIRED NOTICES 
 

A. Post the following notices from effective date of the SWP3 until date of final site 
stabilization as defined in the Construction General Permit: 

 
1.  Post the TPDES permit number for Large Construction Activity, with a signed TCEQ 

Construction Site Notice for large or Small Construction Activity. Signed copies of the 
City’s and Contractor’s NOI must also be posted. 

 
2.  Post notices near the main entrance of the construction site in a prominent place where 

it is safely and readily available for viewing by General Public, Local, State, and 
Federal Authorities. Post name and telephone number of Contractor’s local contact 
person, brief project description and location of the SWP3. 

 
a.  If posting near a main entrance is not feasible due to safety concerns, coordinate 

posting of notice with Project Manager to conform to requirements of the 
Construction General Permit. 

 
b.  If Project is a linear construction project (e.g.: road, utilities, etc.), post notice in a 

publicly accessible location near active construction. Move notice as necessary. 
 
3.  Post a notice to equipment and vehicles operators, instructing them to stop, check, and 

clean tires of debris and mud before driving onto traffic lanes. Post at each stabilized 
construction access area. 

 
4.  Post a notice of waste disposal procedures in a readily visible location on site. 

 
3.07 ON-SITE WASTE MATERIAL STORAGE 
 

A. On-site  waste  material  storage  shall  be  self-contained  and  shall satisfy appropriate 
local, state, and federal rules and regulations. 
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B. Prepare list of waste material to be stored on-site. Update list as necessary to include up-
to-date information. Keep a copy of updated list with the SWP3. 
 

C.  Prepare description of controls to reduce pollutants generated from on-site storage. Include 
storage practices necessary to minimize exposure of materials to storm water, and spill 
prevention and response measures consistent with best management practices. Keep a copy 
of the description with the SWP3. 

 
3.8 NOTICE OF TERMINATION 
 

A. Submit a NOT, ATTACHMENT 6 of this Section 01410, to Project Manager within 30 
days after: 

 
1. Final stabilization has been achieved on all portions of the site that are the responsibility 

of the Contractor; or, 
 

2. Another operator has assumed control over all areas of the site that have not been 
stabilized; and 

 
3.  All sit fences and other temporary erosion controls have either been removed, 

scheduled to be removed as defined in the SWP3, or transferred to a new operator if 
the new operator has sought permit coverage. 

 
B.  Project Manager will complete City’s NOT and submit Contractor and City’s notices to 

the TCEQ and MS4 entities. 
 
 
 
 
 

END OF SECTION 
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SECTION 01423 

REFERENCES 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES  

A. General quality assurance related to Reference Standards. 

B. List of references. 

C. List of definitions. 

D. List of phrases. 

1.02 QUALITY ASSURANCE 

A. For work specified by association, trade, or Federal Standards, follow requirements of the 
standard, except when more rigid requirements are specified or are required by applicable 
codes or by Contract Documents. 

B. Follow reference standard effective on the date stated in Document 00700 - General 
Conditions. 

C. Submit Document 00685- Request for Information before proceeding if specified reference 
standards conflict with Contract Documents, or if no standards apply. 

1.03 PARTIAL LIST OF REFERENCES 
 
AA Aluminum Association 
 900 19th St. N.W. 
 Washington, DC 20006 
 Ph: 202-862-5100 
AASHTO Amer. Assoc. of State Hwy. Officials 

444 North Capitol Street, N.W. #249 
Washington, DC  20001 
Ph: 202-624-5800 

ACI American Concrete Institute 
P.O. Box 9094 
Farmington Hills, MI  48333-9094 
Ph: 248-848-3700 

AGC Associated General Contractors of America 
333 John Carlyle St., #200 
Alexandria, VA 22314 
Ph: 703-548-3118 

ASME American Soc. of Mech. Engrs. 
Three Park Ave. 
New York, NY  10016-5902 
Ph: 212-591-7733 

AI Asphalt Institute 

 Research Park Dr. 
 P.O. Box 14052 
 Lexington, KY 40512-4052 
 Ph: 859-288-4960 
AITC American Institute of Timber Construction 

7012 S. Revere Pkwy, #140 
Englewood, CO  80112 
Ph: 303-792-9559 

AISC American Institute of Steel Construction 
1 E. Wacher Dr., #3100 
Chicago, IL  60601-2001 
Ph: 312-670-2400 

AISI American Iron & Steel Institute 
1101 17th Street, N.W., #1300 
Washington, DC  20036 
Ph: 202-452-7100 

ANSI American Natl. Stds. Institute 
25 W. 43rd St., 4 Floor 
New York, NY  10036 
Ph: 212-642-4900 

APA The Engineered Wood Assoc. 
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7011 So. 19th, 
Tacoma, WA  98466 
Ph: 253-565-6600 

API American Petroleum Institute 
1220 L Street, N.W. 
Washington, DC  20005-4070 
Ph: 202-682-8000 

AREA Amer. Railway Engrg. Assoc. 
8201 Corporate Dr., #1125 
Landover, MD 20785 
Ph: 301-459-3200 

ASTM American Soc. for Testing & Materials 
100 Barr Harbor Dr.,  
PO Box C700 
West Conshohocken, PA  19428-2959 
Ph: 610-832-9585 

AWPA American Wood-Preservers' Association 
PO Box 388 
Selma, AL 36702-0388 
Ph: 334-874-9800 

AWS American Welding Society 
550 N.W. LeJeune Rd. 
Miami, FL  33126 
Ph: 800-443-9353 

AWWA Amer. Water Works Assoc. 
6666 West Quincy Avenue 
Denver, CO  80235 
Ph: 303-794-7711 

BICSI Bldg. Industry Consulting Svc. Intl. 
8610 Hidden River Pkwy. 
Tampa, FL 33637-1000 
Ph: 800-242-7405   

COH City of Houston 
900 Bagby Street (Box 1562) 
Houston, TX  77251-1562 
Ph: 713-837-0311 

CLFMI Chain Link Fence Mfgrs Inst. 
10015 Old Columbia Rd., #B-215 
Columbia, MD 21046 
Ph: 301-596-2583 

 
 
 
CRSI Conc. Reinforced Steel Institute 

933 N. Plum Grove Road 
Schaumburg, IL  60173-4758 
Ph: 847-517-1200 

EJMA Expansion Joint Manufacturers Assoc. 
25 N. Broadway 
Tarrytown, NY 10591 
Ph: 914-332-0040 

FS Federal Standardization Documents 
Gen. Svcs. Admin. Specifictns. Unit (WFSIS) 
7th and D Streets, S.W. #6039 
Washington, DC  20407 
Ph: 202-472-2205 

HAS (City of) Houston Airport System 
P.O. Box 60106 (16930 JFK Blvd., 77032) 
Houston, TX 77205-0106 
Ph: 281-233-3000 

HOU William P. Hobby Airport (Airport Manager) 
7800 Airport Blvd. 
Houston, Texas 77061 
Ph: 713-640-3000 

IAH George Bush Intercontinental Airport Houston 
(Airport Manager) 
2800 N. Terminal Road 
Houston, TX 77032 
Ph: 281-230-3100 

ICEA Insulated Cable Engineer Association 
P.O. Box 1568 
Carrollton, GA 30112 

IEEE Institute of Electrical and Electronics Engineers 
445 Hoes Lane, or P.O. Box 1331 
Piscataway, NJ  08854-1331 
Ph: 732-981-0060 

MIL Military Specifications (see "FS" for address) 
NACE National Association of Corrosion Engineers 

440 1st St. N.W. 
Washington, DC 20001 
Ph: 202-393-6226 

NARTE National Association of Radio and 
Telecommunications Engineers, Inc. 

 167 Village Street 
P.O. Box 678 
Medway, MA 02053 
Ph: 508-533-8333, 800-896-2783 

NEMA National Electrical Manufacturers' Association 
1300 North 17th Street, Suite 1847 
Rosslyn, VA 22209 
Ph: 703-841-3200 

 
 
 
NFPA National Fire Protection Association 

1 Batterymarch Park, P.O. Box 9101 
Quincy, MA  02169-7471 
Ph: 617-770-3000 

OSHA Occupational Safety Health Administration 
200 Constitution Avenue, NW 
Washington, DC  20210 
Ph: 866-487-2365 

PCA Portland Cement Association 
5420 Old Orchard Road 

 Skokie, IL  60077-1083 
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 Ph: 847-966-6200 
PCI Prestressed Concrete Institute 

201 North Wacker Drive 
Chicago, IL  60606 
Ph: 312-786-0300 

 
 
 
 
 
SDI Steel Deck Institute 
 P.O. Box 25 
 Fox River Grove, IL 60021 
 Ph: 847-458-4647 
SSPC The Society for Protective Coatings 

40 24th Street, 6th Floor 

Pittsburgh, PA  15222-4656 
Ph: 412-281-2331  

TAC Texas Admin. Code,  
Texas Water Development Board 
Box 13231, Capitol Station  
Austin, TX 78711-3231 
Ph: 512-463-7926 

UL Underwriters' Laboratories, Inc. 
 333 Pfingston Road 
 Northbrook, IL  60062-2096 
 Ph: 877- 854-3577, 800-285-4476 
UNI-BELL   UNI-BELL Pipe Association 

2655 Villa Creek Dr., Suite 155 
Dallas, TX  75234 
Ph: 972-243-3902 

 
1.04 PARTIAL LIST OF DEFINITIONS 
 

Airport:  Area of land or water used or intended to be used for landing and takeoff of aircraft and 
includes buildings and facilities.  Airports under control of City are certificated by FAA under 
FAR Part 139 and operate under specific safety requirements applicable to maintenance and 
construction activities. 
 
Airport Manager:  Individual delegated by Director of Department of Aviation, with absolute 
responsibility and authority for overall airport operation and compliance with FAR Part 139.  
Airport Manager shall communicate with Contractor through City Engineer except in case of 
emergency when City Engineer is not present.  The Airport Manager may delegate responsibilities 
to other persons, such as airport electricians to coordinate lockouts/tag-outs. 
 
Air Operations Area (AOA):  Any area of Airport used or intended to be used for landing, takeoff, 
or surface maneuvering of aircraft, including paved or unpaved areas used or intended to be used 
for unobstructed movement of aircraft in addition to associated runway, taxiway, or apron.  The 
AOA includes any adjacent areas (such as general aviation areas) that are not separated by 
adequate security systems, measures, or procedures. 
 
Airport Security Officers:  1) Uniformed City of Houston Police (HPD) officers enforcing airport 
regulations and apprehension of unauthorized personnel in security areas; 2)  Non-uniformed 
federal or local government personnel authorized to test for compliance with existing regulations. 
Air Traffic Control Tower (ATCT):  Person responsible for positive control of aircraft and vehicle 
traffic, including Contractor's, on and around runways, taxiways, and aprons. 
Base Facility:  Existing structure upon and within which the Work is constructed.  "Existing 
construction" and "existing" mean the same as Base Facility. 

 
1. By way of general description, Base Facility includes sidewalks and pavement; 

foundations; superstructure columns, beams and floors; exterior and interior walls, 
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partitions and doors; mechanical and electrical systems; conveying systems; interior 
finish materials. 
 

a. Underground structures include sewer, water, gas, fuel and other piping, and 
manholes, chambers, electrical and signal conduits, ducts, tunnels, manholes and 
other means of access, foundations and below-ground extensions of surface 
structures and other existing subsurface Work located within or adjacent to the 
limits of the Work. 

 
b. Surface structures include existing buildings, tanks, masts and poles, navigational 

aids, walls, bridges, roads, dams, channels, open drainage, piping, wires, posts, 
signs, markers, curbs, walks, pavements and surfaces for wheeled vehicles 
(including aircraft), guard cables, fencing, lighting and similar constructs above 
the ground surface or visible without excavation, demolition or cutting. 

 
DOT:  Acronym for U.S. Department of Transportation. 
 
Emergency Medical Service:  Operational division of Houston Fire Department. 
 
Emergency Vehicles:  ARFF, HPD and EMS vehicles operating in emergency mode. 
 
Federal Aviation Administration (FAA):  Agency of U.S. Department of Transportation.  
FAA also means FAA's Administrator or Administrator's duly authorized representative. 
 
Ground Support Equipment (GSE):  Mobile and stationary vehicles and equipment for 
servicing aircraft. 
 
Navigation Aids (NAVAIDS):  Equipment used to locate aircraft and direct movement while 
airborne. 
 
Public areas:  Areas where no accessibility restrictions are imposed, generally including 
roadways, streets, parking lots and structures, and building interiors up to but not including 
baggage and passenger checkpoints at concourses. 
 
Secured Area:  Any portion of the airport where aircraft operators (and foreign air carriers 
that have a security program under part 1544 or 1546) enplane and deplane passengers, sort 
and load baggage, and any adjacent areas not separated by adequate security measures. 
Security Areas, Security Identification Areas (SIDAs):  1.)  AOA; 2)  Secured Areas:  
Exterior or interior areas the access to which is controlled by authorized security personnel 
or by keyed or electronic locks, and which may have posted notice of restricted access. 
 
Traffic Activity:  In-the-air or on-the-ground aircraft and emergency vehicle activity that, 
determined by ATCT, Airport Manager or City Engineer because of safety reasons, prohibits 
the start, continuation or completion of construction operations. 
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Transportation Security Administration (TSA): Agency of U.S. Department of 
Transportation charged with implementing and enforcing federal airport security rules and 
regulations.  TSA also means TSA's Undersecretary or the Undersecretary 's duly authorized 
representative(s). 
TSR: an acronym for Transportation Security Regulation. 
 

1.05 PARTIAL LIST OF PHRASES 
 

A. Read "includes" and "including" as having the phrase "but not necessarily limited to" 
immediately following the words, if not otherwise written out. 

 
B. "Required" means products, labor and services provided by the Contractor to properly 

complete the Work following the Contract Documents and the design concept expressed 
therein, such required work being determined and governed by field or shop conditions. 

 
1.06 PARTIAL LIST OF ABBREVIATIONS AND ACRONYMS 
 

A. Following abbreviations and acronyms may appear on Drawings and in other Sections: 

1. CFP:  City-furnished product(s). 

2. CSP:  Contractor-salvaged product(s). 

3. NIC or N.I.C.:  Not in contract. 

4. NOTAM: Notice to Airman. 

5. PDC:  Department of Aviation Planning Design Construction Group. 

6. RFI:  Request for Information/Clarification. 

7. RFP:  Request for Proposal. 

8. WCD:  Work Change Directive. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 
 
 

END OF SECTION 
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SECTION 01450 

CONTRACTOR'S QUALITY CONTROL 

   

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. General requirements for Contractor's quality control services. 
 

B. Contractor's responsibilities related to City's testing are specified in Section 01455 - City's 
Acceptance Testing. 

 
1.02 GENERAL 
 

A. Maintain source and on-site quality control over suppliers, manufacturers, products, services, 
site conditions, quality assurance programs, and workmanship, to provide work of required 
quality at no additional cost to the City. 

 
B. Follow manufacturers' installation instructions, including each step-in sequence. 

 
C. Request clarification from City Engineer before proceeding should manufacturers' 

instructions conflict with Contract Documents. 
 

D. Follow specified standards as minimum requirements for the Work except when more 
stringent tolerances, codes, or specified requirements indicate higher standards or more 
precise workmanship. 

 
E. Perform work by persons qualified to produce the specified level of workmanship. 

 
F. Observe, inspect, collect samples and test samples of the Work as it progresses and as 

required for compliance with Document 00700 - General Conditions Paragraph 3.2. 
 

1. At Contractor's discretion, retain a testing laboratory to supplement manufacturers' own 
product testing programs, except do not retain the same testing laboratory retained by 
City under Section 01455 - City's Acceptance Testing. 

2.  
2. Additional responsibilities of Contractor related to testing are specified in Section 01455 

- City's Acceptance Testing. 
 
 
 

1.03. CONTRACTOR'S QUALITY ASSURANCE PROGRAM (QAP) 
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A. Implement and maintain a QAP of inspection, sampling, testing, and observation and test 

results reporting for the Work, applicable to product source, fabrication, mixing, and through 
final installation, to provide proper work. 

 
B. Submit required submittals and requests for information (RFIs) into the HAS’s web-based 

application, Microsoft SharePoint. Access to the SharePoint portal and required training will 
be coordinated through the Project Manager. Submit Contractor's Quality Assurance 
Program (QAP), following Section 01340 - Shop Drawings, Product Data and Samples, with 
following minimum information: 
 
1. Organization chart indicating Contractor's QAP personnel. 

 
2. Inspection, Sampling and Testing Matrix/ Schedule:  Overlaid with requirements of 

Section 01325 - Construction Schedules and Section 01455 - City's Acceptance Testing. 
 
3. Sample QAP reporting forms. 
 
4. Procedures for action to correct defective work. 
 
5. Procedures to implement and manage the QAP. 

 
6. Submit one copy of Contractor's written QAP Inspection, Test, and Daily Reports to City 

and one copy to ITL, on a daily basis, indicating: 
 

a. Project Name, Number, CIP Number. 
 

b. Date/time of inspection/sampling/test, and quantity of product involved. 
 

c. Product or installation batch, mill number, or production run number, and method 
used to assure statistically based random sampling following ASTM D3665. 

 
d. Environmental conditions where applicable to results. 

 
e. Name and signature of observer or tester, certifying as follows: 
 

"The above work was inspected/sampled and tested in the manner described, and the 
result(s) are hereby certified by the undersigned as complete and accurate." 
 

f. Product or installation inspected, by Section number, and location of inspection (such 
as product source, fabrication shop, or on site), and quantity of product tested.  

 
g. Location in the Work, by Drawing/detail number, floor number, range/station 

number, or other specific identifier traceable to the Drawings. 
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h. Type of inspection or test (such as visual; non-destructive X-ray), and type of test by 
referenced standard test number. 

 
i. Type of inspection, sample or test products used. 

 
j. Performance standard required. 
 
k. Factual evidence and results of inspections, measurements or tests stated as "pass" or 

"fail." 
 
l. Factual evidence and record of observations and tests.  Include nature and type of 

failure, and comments as applicable. 
 

C. Contractor's QAP Personnel for Sitework: 
 

1. Quality Control Manager:   Sole responsibility for management, implementation and 
control of the QAP; an employee of Contractor and specialist in type of applicable 
construction.  If not an officer of firm, this person shall report to an officer. 

 
a. Duties and Responsibilities:  Plan, organize, staff, direct and control the QC 

Program; supervise QCTs (below); collate and review detail reports of QC activities 
for accuracy and completeness before publication, and prepare factual summary 
reports.  The QCM may work projects other than this project, except QCM shall be 
present at times of sampling, testing or observation, within 2 hours of notice. 
 

b. Demonstrated experience in parking garage paving construction and quality 
assurance compliance equivalent in scope and complexity to work of this contract, 
plus one of the following minimums: 

 
1) Registered civil engineer, with 1 year above experience. 
 
2) Engineer-in-Training, with 2 years above experience. 
 
3) Graduate Bachelor of Science degree in Civil Engineering, Civil Engineering 

Technology or Construction, with 3 years above experience. 
 
4) National Institute for Certification in Engineering Technologies (NICET), Level 

III, certified Construction Materials Technician, Highway Materials Technician, 
or Highway Construction Technician, with 4 years above experience. 
 

5) NICET-certified Civil Engineering Technician, with 5 years above experience, 
and approved by the City Engineer. 

 
2. Quality Control Technicians (QCT):  Responsibility for processing this QC Program; 

report to the QCM. 
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a. Duties and Responsibilities:  Inspect work, collect samples, take measurements, test 

work, collate test and measurement data, and prepare factual, accurate and complete 
reports.  Use as many QCTs as required.  QCTs may be Contractor's employees or 
personnel of a qualified ITL subcontracted to the Contractor, except do not use City's 
ITL to fulfill Contractor's testing requirements. 
 

b. Demonstrated experience in same construction as QCM, and quality assurance 
compliance equivalent in scope and complexity to work of this contract, plus one of 
the following minimums: 
 
1) Engineer or Engineering Technician, with 1 year above experience. 

 
2) NICET Level II or higher certification as Construction Materials Technician, 

Highway Materials Technician, or Highway Construction Technician, , with 2 
years above experience. 

 
3. Equivalent certifications by authorities other than NICET may be substituted following 

Section 01630. 
 

D. Contractor's QAP Personnel for Buildings: 
 

1. Quality Control Manager:  Sole responsibility for management, implementation and 
control of the QAP; an employee of the Contractor and specialist in type of applicable 
construction.  If not an officer of firm, this person shall report to an officer. 
 
a. Duties and Responsibilities:  Plan, organize, staff, direct and control the QC 

Program; supervise QCT staff (below); collate and review detail reports of QC 
activities for accuracy and completeness before publication, and prepare factual 
summary reports.  The QCM may work projects other than this project, except QCM 
shall be present at times of sampling, testing or observation, within 2 hours of notice. 

 
b. Demonstrated experience in building Structural construction and quality assurance 

compliance equivalent in scope and complexity to work of this contract, plus one of 
the following minimums: 
 
1) Registered structural engineer, with 1 year above experience. 
 
2) Engineer-in-Training, with 2 years above experience. 
3) Graduate Bachelor of Science degree in structural engineering, with 3 years 

above experience. 
 

2. Quality Control Technicians (QCT):  Responsibility for processing QAP; report to the 
QCM. 
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a. Duties and Responsibilities:  Inspect work, collect samples, take measurements, test 
work, collate test and measurement data, and prepare factual, accurate and complete 
reports.  Use as many QCTs as required.  QCTs may be Contractor's employees or 
personnel of a qualified ITL subcontracted to the Contractor, except do not use City's 
ITL to fulfill Contractor's testing requirements. 

 
b. Engineer or Engineering Technician, with minimum 1 year demonstrated experience 

in same construction as QCM, and quality assurance compliance equivalent in scope 
and complexity to work of this contract. 

 
1.03 REFERENCES 
 

A. Obtain copies of referenced standards and maintain at site when required by other Sections. 
 
1.04 MANUFACTURER'S FIELD SERVICES 
 

A. When specified in other Sections or when conditions are required to maintain schedule, cost 
or quality control, provide services of properly qualified manufacturer's or supplier's 
technical representative(s) to observe field conditions, conditions of substrates and 
installation, quality of workmanship, startup, testing, adjusting, balancing, demonstration and 
City-personnel training as required. 

 
B. Within 14 days of observation, submit a written report to City Engineer, prepared by 

manufacturer's representative, documenting their observations, supplementary instructions 
and instructions at variance with manufacturer's written instructions, and, where applicable, 
recommendations for corrective action.  Costs and time for corrective action is Contractor's 
responsibility, without increase in Contract Sum or Time. 

 
1.05 SUBCONTRACTS 
 

A. Coordinate work of subcontractors.  Inform subcontractors of relation of their work to that of 
other subcontractors and Separate Contractors and direct scheduling of work to prevent 
conflicts or interferences. 

 
B. Employ subcontractors with documented proof of proper completion of two projects during 

the past 3 years of work similar in scope, type and quality as that required for this contract. 
 
 
1.06 EXAMINATION AND PREPARATORY WORK 
 

A. Carefully examine substrates whether Base Facility or provided as part of the Work before 
commencing work applied to or accommodated by substrates.  Proceed after unsatisfactory 
conditions are corrected, and after substrate work is properly prepared and complete. 
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B. Take field dimension and establish and maintain lines, dimensions, and benchmarks as 
required to control proper fabrication and installation of work. 

 
C. Do not proceed with affected work until unsatisfactory site conditions and substrates are 

correct. 
 

1. Make written notification of scope and type of corrections required of separate contracts. 
 

D. Repair remaining substrates following Section 01731 - Cutting and Patching. 
 

1.07 CONTRACTOR'S TESTING 
 

A. Follow Document 00700 - General Conditions Paragraphs 3.9.2 and this Section 01450. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 
 
3.01 INSPECTIONS BY BUILDING OFFICIALS AND OTHER AGENCIES 
 

A. Immediately notify City Engineer of the date of inspections by governing authorities, in 
order for City Engineer to attend. 

 
 
 
 
 
 

END OF SECTION 
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SECTION 01455 

CITY'S ACCEPTANCE TESTING 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

A. City Will retain an Independent Testing Laboratory (ITL) for following services: 

1. Collect product samples at source, site of fabrication, or project site as required by 
referenced test procedure, as specified herein or in other Sections. 

2. Test product samples at source, site of fabrication, project site or in ITL’s laboratory 
as required by referenced test procedure, as specified herein or in other Sections. 

3. Inspect execution of work at source, site of fabrication, or project site, as applicable, 
as specified herein or in other Sections. 

4. Record and distribute observations of work during inspections, indicating “pass” or 
“fail.” 

5. Record and distribute results of tests, indicating “pass” or “fail.” 

6. ITL does not have authority to: 

a. Release, revoke, alter, or enlarge requirements of Contract Documents. 

b. Approve or accept work. 

c. Assume duties of Contractor. 

d. Stop the Work or a part thereof. 

1.02 CONTRACTOR'S RESPONSIBILITIES 

A. Notify City Engineer, ITL and Designer minimum 24 hours prior to expected time for 
inspections or sample collections.  Schedule ITL’s, City Engineer’s, and Designer’s 
presence for timely inspections, observations, and sample collection without delay to the 
Work. 

B. Provide access to the Work and cooperate with ITL for inspection and sample collection. 

C. Furnish samples of manufactured products to ITL for inspection and testing.  

D. Provide incidental labor, products, services and facilities for sample collection and for 
transportation and handling of samples to ITL’s vehicle or to ITL’s on-site test facility. 
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E. Reimburse City by Modification (Section 01255 - Modification Procedures) for costs of 
retesting previously “failed” work, including time expended by City’s personnel related 
thereto. 

F. Time delays and costs resulting from ill-timed QC work are the Contractor’s 
responsibility, without increase in Contract Time or Price. 

G. Follow Document 00700 - General Conditions Paragraph 3.2 and Section 01450- 
Contractor’s Quality Control. 

H. Perform work following requirements of Contract Documents. 

I. Read reports of failed tests or measurements.  Implement corrective actions to prevent 
defective work from proceeding farther. 

J. Stop affected work when corrective action fails to bring work to required standards. 

K. Remove defective work following Section 01731 and replace with proper work.   

L. Inspect, sample and test Base Facility Section 01726, as required to determine and 
confirm acceptability of existing construction as substrate for new construction. 

M. If Contractor employs a testing laboratory, follow ASTM D3740 and ASTM E329, plus 
other test standards specified in other Sections. 
 

N. Contractor shall not: 

1. Employ for Contractor’s quality assurance testing the same ITL employed by the City 
for this Project. 
 

2. Retain possession of ITL’s samples. 
 

1.03 SUBMITTALS BY ITL 

A. Submit 3 copies of following to City: 

1. Written certification of compliance with following: 

a. ASTM D3740 - Practice for Evaluation of Agencies Engaged in Testing and/or 
Inspection of Soil and Rock as Used in Engineering Design and Construction. 

b. ASTM E329 - Recommended Practice for Inspection and Testing Agencies for 
Concrete, Steel, and Bituminous Materials as Used in Construction. 

2. Copy of latest inspection report by Materials Reference Laboratory/ National Bureau 
of Standards (NBS) or inspection traceable thereto, with statement of remedies of 
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deficiencies. 

3. Invoice for retesting previously “failed” work. 

B. Submit 5 copies of following, 3 to City, 2 to Contractor.  Immediately transmit “fail” 
reports by facsimile directly to City and to Contractor. 
 
1. Project Name, Number, CIP Number. 

2. Identify ITL, Contractor, Subcontractor or Supplier, Section number and name, 
generic and manufacturer's name of product, numerical sequence when more than 
one inspection, sample or test of the same product is made, date and time of each 
inspection, sample collection or test, and applicable Drawing detail number. 

3. Date/time of inspection/sampling/test, and quantity of product involved. 

4. Product or installation batch, mill number, or production run number, and method 
used to assure statistically based random sampling following ASTM D3665. 

5. Environmental conditions where applicable to results. 

6. Name and signature of observer or tester, certifying as follows: 
“The above work was inspected/sampled and tested in the manner described, and 
the result(s) are hereby certified by the undersigned as complete and accurate.” 

7. Product or installation inspected, by Section number, and location of inspection 
(such as product source, fabrication shop, or on site), and quantity of product 
tested. 

8. Location in the Work, by Drawing/detail number, floor number, range/station 
number, or other specific identifier traceable to the Drawings. 

9. Type of inspection or test (such as visual; non-destructive X-ray), and type of test 
by ASTM or other reference standard test number. 

10. Type of inspection, sample or test equipment used. 

11. Performance standard required 

12. Factual evidence and results of inspections, measurements or tests stated as “pass” 
or “fail.” 

13. Factual evidence and record of observations and tests.  Include nature and type of 
failure, and comments as applicable.  Furnish graphic or narrative data, or both, 
indicating nominal requirements and actual test values.  Indicate type and 
numerical value of deviations from specified requirements. 
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14. For submittals using SI (metric) measure as the ITL’s standard, include 
corresponding Imperial measure conversions.  Follow Section 01610 - Basic 
Product Requirements. 

C. Print and distribute copies of records. 

D. Transmit reports within 7 days of observations, inspections or test completion, except 
where shorter processing time is required due to possibility of Contractor continuing 
installation of “failing” work. 

E. For data in the form of drawings: 

1. Submit one vellum sepia or electrostatic transparency (emulsion side “up”) with one 
diazo print to City Engineer.  Submit one diazo print to Contractor. 

2. Sheet Size:  8-1/2 x 11 inches minimum; 44 x 34 inches maximum. 

3. If CADD is used, prepare documents readable, writable and printable using IBM PC-
compatible hardware and software, based on AutoCAD (11 or later versions) or 
software translated thereto.  Provide copy of AutoCAD data disks to City Engineer  

4. Prepare drawings by qualified drafters. 

5. Draw to scale, and accurately represent products. 

F. For statistical records in the form of spreadsheets or graphs: 

1. Submit electrostatic prints. 

2. Sheet Size:  8-1/2 x 11 inches minimum; 11 x 17 inches maximum. 

3. Provide copy of data disks to City Engineer at completion of the Work. 

PART 2 PRODUCTS 

2.01 SAMPLING AND TEST EQUIPMENT 

A. Provide and maintain in proper function sampling and test equipment of type and 
quantity required, with calibration and accuracy traceable to NBS. 

PART 3 EXECUTION 

3.01 GENERAL PROCEDURES 

A. Follow requirements of individual Sections. 
B. Follow Section 01457 - Estimating Percentage of Product Within Specification Limits for 
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determining percentage of product within specified limits. 
 

C. Coordinate inspections, sampling and testing with construction progress and Contractor’s 
schedule specified in Section 01325 - Construction Schedules. 

 
D. At least once per shift inspect mixing, fabrication and installation of soil, cementitious 

and petroleum-based products for proper operation or tolerances.  Confirm installers and 
tool operators are qualified, and tools are properly functioning. 

 
E. Sample at frequencies following requirements of applicable Sections or as specified 

herein and test each sample. 
 

F. Take quantity, linear, volume and bulk measurements as frequently as necessary to 
control mixing, fabrication and installation. 

G. Properly calibrate test equipment and measuring tools before use. 
 

H. Immediately report failed tests or measurements. 
 

I. Test work for proper function and performance as specified herein and in other Sections. 
 

J. Test and balance final HVAC system by AABC-certified contractor as part of the Work. 
 
INSPECTION AND OBSERVATION 
 

A. Inspect work by properly experienced personnel.  Observe mixing, fabrication and 
installation procedures.  Record observations. 
 

B. Inspect at frequency indicated, using visual observation and measuring tools appropriate 
to the work.  If not otherwise required in other Sections, inspect product source at the site 
of origin. 

 
3.03 SAMPLING 
 

A. Unless otherwise indicated in Sections or otherwise required by test standard, randomly 
collect 3 samples and maintain possession until observation and testing is complete and 
results documented. 

 
B. Collect and handle samples following test standard. 

 
C. Coordinate operations with Contractor. 

 
3.04 TESTING 
 

A. Test products in situ as approved by City Engineer or in laboratory where destructive 



IAH Terminal A – Vestibule Efficiency Upgrades  
Project No. 257A & 257B            CITY’S ACCEPTANCE TESTING 
 

CITY'S ACCEPTANCE TESTING 

01455-6 ver. 12.29.03 

tests are required, test to product failure.  Note factual observations, test results, and 
measuring equipment setup, typed or legibly handwritten.  For graph illustrations, use 
computerized database or spreadsheets. 

 
B. Store and cure samples following test standards or as required to maintain samples in 

pristine condition until tested. 
 

C. Test samples for conformance with requirements. 
 

D. Follow test standards specified herein and in other Sections. 
 
3.05 SCHEDULE OF INSPECTIONS, SAMPLES AND TESTS 
 

A. Observe mixing, fabrication and installation, and inspect, collect samples and test, as 
indicated in applicable Sections. 

 
 
 
 
 

END OF SECTION 
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SECTION 01505 

TEMPORARY FACILITIES 

 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. General temporary facilities: 

1. Utilities and environmental systems. 

2. Sanitary facilities. 

3. Storage sheds, buildings and lay-down areas. 

4. Fire protection. 

5. Protection of the Work and property. 

6. Interim cleaning. 

7. Disposal of trash and debris. 

B. Temporary facilities for exterior work: 

1. Barricades. 

2. Hazard lighting. 

3. Access roads and parking. 

4. Environmental controls. 

5. Disposal of excavated material. 

6. Control of erosion and water runoff. 

C. Temporary facilities for interior work: 

1. Barricades and enclosures, including those for accessways and exit ways. 

2. Hazard lighting. 

3. Environmental controls. 
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4. Existing electrical power, water, and HVAC are available at interior construction 
projects for Contractor’s use at no charge by City Engineer. 

D. Provide temporary product handling facilities and construction aids, such as scaffolds, 
staging, ladders and stairs, protective railings, hoists, chutes and other facilities, as required 
for construction operations and to protect persons, property and products.  Follow governing 
agency requirements for scope, type and location if not otherwise specified. 

E. Follow Section 01326 - Construction Sequencing for mobilization and demobilization 
requirements. 

F. Temporary facilities specified herein are minimum standards.  Provide additional facilities as 
required for proper execution of the Work and to meet responsibilities for protection of 
persons and property. 

G. Properly install temporary facilities. 

H. Maintain in proper operating condition until use is no longer required or as otherwise 
approved. 

I. Modify and extend temporary facilities as required by Work progress. 

J. Restore existing facilities used temporarily, to specified or original condition following 
Section 01731 - Cutting and Patching. 

K. Provide weather protection and environmental controls as required to prevent damage to 
remaining Base Facility, the Work, and to other property. 

 
L. Follow regulatory agency requirements for required temporary facilities not specified herein. 
 
M. Where disposal of spoil and waste products, whether or not they are contaminated, is 

required under this or other Sections, make legal dispositions off site following governing 
authorities' requirements, unless on-site disposition is allowed under this or other Sections. 

 
1.02 SUBMITTALS 

A. Follow Section 01340 - Shop Drawings, Product Data and Samples. 

B. Submit shop drawings and descriptive data showing: 

1. Enclosure and barricade construction. 

2. Enclosure and barricade layout if different from that shown on Drawings, including for 
each stage if applicable. 

 
1.03 GENERAL REQUIREMENTS FOR UTILITIES AND ENVIRONMENTAL SYSTEMS 
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A. Make arrangements with utility service companies for temporary services. 

B. Follow rules and regulations of utility service companies or authorities having jurisdiction. 

C. Maintain utility service until Substantial Completion, including fuel, power, light, heat, and 
other utility services necessary for execution, completion, testing, and initial operation of the 
Work. 

D. Follow Section 01312 - Coordination and Meetings for advance notifications and approvals 
of shutdowns of existing services and systems. 

 
E. Water:  Provide water for construction, at Contractor's sole cost and expense except as 

otherwise required below.  Coordinate location and type of temporary water service with and 
obtain approval from City Engineer. 

1. For water obtained direct from water mains or fire hydrants, obtain permit or license 
from proper authorities, and install temporary meter if applicable. 

2. For water obtained downstream from Department of Aviation meter, City will provide 
water without cost for construction operations.  Obtain approval of tap types, locations, 
and pipe routing.  Provide valves and pipe as required. 

3. For drinking water for personnel, provide potable water in proper dispensing containers, 
except public drinking fountains close to interior construction projects are available as 
long as use by Contractor does not impede airport operations or increase airport 
maintenance. 

F. Electrical Power:  Provide power for lighting, operation of Contractor’s plant or tools, or 
other uses by Contractor, at Contractor’s sole cost and expense, except as otherwise required 
below.  Coordinate location and type of temporary power service with and obtain approval 
from City Engineer. 

1. For power obtained direct from electric mains, obtain permit or license from proper 
authorities, and install temporary meter if applicable. 

2. For power obtained downstream from Department of Aviation meter, City will provide 
power, without cost for construction operations, however, this shall be solely at the 
discretion of the City Engineer.  Tap existing electrical panels and circuits at locations 
and ampacities approved by City Engineer.  Obtain approval of tap types, locations, and 
conduit/wire routing.  Provide switches as required. 

3. Provide temporary power service or generators to power construction operations and to 
power existing facilities during main service shutdowns, and at locations where proper 
commercial power is not available. 
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G. Lighting:  Provide lighting in construction areas, or other areas used by Contractor, at 
Contractor’s sole cost and expense, except as otherwise required below.  Coordinate location 
and type of temporary light fixtures with and obtain approval from City Engineer. 

 
1. Provide explosion-resistant fixtures in areas where fuel is stored, handled or dispensed. 

2. Minimum Lighting Level:  5-foot candles for open areas; 10-foot candles for exitways.  
Provide minimum of one 300W lamp per 20 square feet of work area. 

H. Heat and Ventilation:  Provide temporary heat and ventilation as required for protection or 
completion of the Work and to control dust, odors and other environmental contaminants.  
Provide safe working conditions.  Maintain enclosed work areas, including interior work 
areas, at minimum of 50 degrees F. 

 
1.04 SANITARY FACILITIES 
 
A. Provide one portable self-contained chemical toilet/urinal for each 25 workers for exterior 

construction projects or construction areas not close to existing public restrooms.  Place at 
reasonably secluded locations conveniently accessible to workers.  Follow regulations of 
State and local departments of health. 

 
B. Enforce use of sanitary facilities. 

C. Supply and service temporary sanitary units at least twice per week.  Legally dispose of 
waste off-site. 

1.05 STORAGE SHED, BUILDINGS AND LAY-DOWN AREAS 

A. Store products neatly and orderly onsite, arranged to allow inspection, identification and 
inventory, at locations approved by City Engineer. 

B. When lack of or ill-timed environmental control systems could damage products, store in 
bonded off-site facilities approved by manufacturer, supplier or fabricator. 

C. Provide suitable and substantial storage sheds, rooms, covers, or other facilities, for storage 
of material subject to contamination or damage from other construction operations.  Provide 
environmental control to maintain products within manufacturers’ required limits, when 
required.  Storage of materials not susceptible to weather damage may be on blocks off the 
ground. 

D. Do not overload Base Facility structure.  Provide temporary shoring or bracing as required to  

1.06 FIRE PROTECTION 

A. Follow fire protection and prevention requirements specified herein and those established by 
Federal, State, or local governmental agencies. 
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B. Follow applicable provisions of NFPA Standard No. 241, Safeguarding Building 
Construction and Demolition Operations. 

C. Provide portable fire extinguishers, rated not less than 2A or 5B following NFPA Standard 
No. 10, Portable Fire Extinguishers, for field office and for every 3000 square feet of floor 
area of facilities under construction, located within 50 feet maximum from any point in the 
protection area. 

D. Prohibit smoking in hazardous areas.  Post suitable warning signs in areas which are 
continuously or intermittently hazardous. 

E. Use metal safety containers for storage and handling of flammable and combustible liquids. 

F. Do not store flammable or combustible products inside occupied buildings or near stairways 
or exits. 

G. Maintain clear exits from all points in the Work. 
 

1.07 PROTECTION OF THE WORK AND PROPERTY 
 

A. Take precautions, provide programs, and take actions necessary to protect the Work and 
public and private property from damage. 

 
B. Prevent damage to existing public and private utilities and systems during construction.  

Utilities are shown on Drawings at approximate locations, but this information is not 
warranted as complete or accurate.  Give City Engineer at least 48 hours notice before 
commencing work in the area, for locating the utilities during construction, and for making 
adjustments or relocation of the utilities when they conflict the Work. 

1. Utilize the Utility Coordinating Committee One Call System, telephone number, (713) 
223-4567, called 48 hours in advance.  The toll-free telephone number is 
1-800-245-4545, Texas One Call System. 

2. Follow Section 01726 - Base Facility Survey, to determine existing utilities and systems. 

3. Follow Section 01761 - Protection of Existing Services, to make coordination efforts for 
each existing Service that requires protection.  

C. Provide safe barricades and guard rails around openings, for scaffolding, for temporary stairs 
and ramps, around excavations, accessways, and hazardous areas. 

D. Obtain written consent from proper parties, before entering or occupying with workers, tools, 
or products on privately-owned land, except on easements required by the Contract 
Documents. 
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E. Assume full responsibility for preservation of public and private property on or adjacent to 
the site.  If direct or indirect damage is done by or on account of any act, omission, neglect, 
or misconduct in execution of the Work by Contractor, restore by Contractor, at no cost or 
time increase, to a condition equivalent to or better than that existing before the damage was 
done. 

F. Where work is performed on or adjacent to roadways, rights-of-way, or public places, 
provide barricades, fences, lights, warning signs, and danger signals sufficient to prevent 
vehicles from being driven on or into Work under construction. 

1. Paint barricades to be visible from sunset to sunrise 

2. Install at least one flashing hazard light at each barricade section. 

3. Furnish watchmen in sufficient numbers to protect the Work. 

4. Other measures for protection of persons or property and protection of the Work. 

G. Protect existing trees, shrubs, and plants on or adjacent to the site against unnecessary 
cutting, breaking or skinning of branches, bark, or roots. 

1. Do not store products or park vehicles within drip lines. 

2. Install temporary fences or barricades in areas subject to damage from traffic. 

3. Water trees and plants to maintain their health during construction operations. 

4. Cover exposed roots with burlap and keep continuously wet.  Cover exposed roots with 
earth as soon as possible.  Protect root systems from physical damage and damage by 
erosion, flooding, run-off, or noxious materials contamination. 

5. Repair branches or trunks if damaged, prune branches immediately and protect the cut or 
damaged areas with emulsified asphalt compounded specifically for horticultural use in a 
manner approved by City Engineer. 

6. Remove and replace damaged trees and plants that die or suffer permanent injury. 
Replace with product of equivalent size and in good health. 

7. Coordinate this work with Division 2 requirements for clearing and landscaping. 

H. Protection of Existing Structures: 

1. Fully sustain and support in place and protect from direct or indirect injury underground 
and surface structures located within or adjacent to the limits of the Work. 



IAH Terminal A – Vestibule Efficiency Upgrades 
Project No. 257A & 257B      TEMPORARY FACILITIES 

TEMPORARY FACILITIES 

01505-7 ver. 11.17.03 

a. Before proceeding with sustaining and supporting work on property of others, satisfy 
City Engineer that the owner of the property approves the methods and procedures 
proposed. 

2. Do not move or in any way change the property of public utilities or private service 
corporations without prior written consent of a responsible official of that service or 
public utility.  Representatives of these utilities reserve the right to enter within the limits 
of the Work for the purpose of maintaining their properties, or of making changes or 
repairs to their property considered necessary by performance of the Work. 

a. Notify the owners and/or operators of utilities and pipelines of the nature of 
construction operations proposed and the date or dates on which those operations will 
be performed.  When construction operations are required in the immediate vicinity 
of existing structures, pipelines, or utilities, give minimum 5 working days advance 
notice.  Probe and securely flag locations of underground utilities prior to beginning 
excavation. 

3. Assume all risks attending presence or proximity of existing construction within or 
adjacent to the limits to the Work including but not limited to damage and expense for 
direct or indirect injury caused by the Work to existing construction.  Immediately repair 
damage caused, following Section 01731. 

I. Protect installed products to prevent damage from subsequent operations.  Remove 
protection facilities when no longer needed. 

1. Control traffic to prevent damage to products and surfaces. 

2. Provide coverings to protect products from damage.  Cover projections, wall corners, 
jambs, sills, and off-site of openings in areas used for traffic and for passage of product 
in subsequent work. 

** 
1.08 ACCESS ROADS AND PARKING 

A. Follow Section 01575 - Stabilized Construction Exit for construction exits. 

B. Provide temporary stable construction roads, walks, and parking areas of a load bearing 
capacity required during construction connecting to public thoroughfares and for use of 
emergency vehicles.  Design and maintain temporary roads and parking areas for full use in 
all weather conditions. 

1. Locate temporary roads and parking areas as approved by City Engineer. 

2. Prevent interference with traffic, City and airport operations on existing roads.  
Indemnify and save harmless the City from expense caused by Contractor’s operations 
over these roads. 
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3. Provide temporary parking areas to accommodate construction personnel.  When site 
space is not adequate, provide additional off-site parking.  If not shown on the Drawings, 
locate as directed by City Engineer. 

4. Minimize use of construction traffic on existing on-site streets and driveways.  For 
tracked vehicles, use street plugs.  Do not load paving beyond design capacity. 

5. Do not allow heavy vehicles or construction equipment in existing parking areas. 
 
6. Remove temporary roads, walks and parking areas prior to final acceptance.  Return to 

its original condition, unless otherwise required by the Contract Documents. 

C. Public, Temporary, and Construction Roads and Ramps: 

1. Public Roads:  Follow laws and regulations of governing authorities when using public 
roads.  If Contractor's work requires public roads be temporarily impeded or closed, 
obtain approvals from governing authorities and pay for permits before starting work.  
Coordinate activities with City Engineer following Section 01312 - Coordination and 
Meetings.  

2. On-Site Roads:  Prepare temporary roads, construction roads, ramps, and areas on the 
site to be accessible for trucking and equipment.   

3. Construct temporary bridges and culverts to span low areas and allow unimpeded 
drainage.  Extend and relocate as approved by City Engineer as Work progress requires, 
provide detours as necessary for unimpeded traffic flow.  Maintain 12-foot width access 
road with turning space between and around combustible materials.  Provide and 
maintain access for fire trucks to fire hydrants free of obstructions. 

a. Do not use limestone for paving.   

4. Obtain approval of special requirements covering handling exceptionally large or heavy 
trucks, cranes, or other heavy equipment.  Provide mats or other means, so roadways are 
not overloaded or otherwise damaged. 

D. Submit access road and parking locations to City Engineer for approval. 

PART 2 PRODUCTS 

2.01 GENERAL 

A. Provide products for temporary construction using equivalent type as required for permanent 
construction, except “construction grade” quality may be used (such as for wood framing, 
enclosures and barricades, and construction locks). 
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B. Where materials for use in this Section are not specified or detailed, propose products in 
writing and obtain approval from City Engineer before commencing work. 

2.02 TEMPORARY EXTERIOR ENCLOSURES AND BARRICADES 
 

A. Provide temporary fencing as required to enclose exterior storage/staging and demolition 
areas, during on-site operations, chain link fence at remote areas (away from Terminal 
buildings), and chain link fence with plywood overlay at on-site areas (adjacent to or near 
Terminal buildings and AOA). 

1. Chain Link:  Minimum 6-foot high commercial quality galvanized fabric, galvanized 
steel or minimum 4 x 4 treated wood posts at 8 feet on center maximum, gate frames as 
required, with barbed wire at top if required by Contractor.  For natural earth areas, 
provided minimum 8-inch diameter by 3-foot deep hole for posts.  Fill annular space 
with pea gravel or crushed stone.  For paved areas, provide welded base plate on each 
post and attach to paving with drill-in or powder actuated fasteners of size and quantity 
required to resist imposed loads.  Provide corner bracing and struts as required to 
maintain erect fencing and taut fabric.  Provide gate locks of Contractor's choice.  
Provide one set of keys to City Engineer. 

2. Plywood Overlay:  Exterior grade, minimum 3/4 inch-thick, 8-feet-high.  Tie plywood 
with wire to public side of chain link fence and gates.  Paint exterior (public) face with 
flat latex-based paint to match “Nevamar Pepperdust” plastic laminate. 

B. Barricades in Safety Areas of Taxiways and Aprons at AOA:  Preservative-treated wood 
construction, maximum 3 feet high sawhorse legs at both ends of one 8-inch-high top rail, 
with 45 degree-angled white and orange hashmarks, on 4 by 4-inch wood posts and struts 
bolted to 12 by 12-inch continuous timber base.  Install hazard lights at maximum 6 feet 
centers and at each end and corners of the barricade.  Sandbag wood frame to prevent 
overturning by jet blast or prop wash. 

 

2.03 TEMPORARY INTERIOR ENCLOSURES AND BARRICADES 

A. Provide temporary partitions and ceilings or reuse existing partitions as required to separate 
work areas during on-site finishing operations, to prevent penetration of dust, odors, gases 
and moisture into occupied areas and to prevent damage to remaining Base Facility and to 
Contractor's work.  Remove new and existing barricades upon completion of work or as 
directed by City. 

B. Rigid Barricades and Enclosures:  Provide wood or metal framing and gypsum board or 
plywood sheet materials with closed joints; flame spread rating of 25 or less following 
ASTM E84. 
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1. Paint faces exposed to public areas to match “Nevamar Pepperdust” plastic laminate, as 
required by City Engineer. 

2. Sandbag or foam-tape floor track to existing terrazzo or tile flooring.  Do not fasten to 
existing finished walls or ceiling tiles. 

C. Membrane Enclosures:  Provide same framing as above.  Cover with minimum 12 mil black 
plastic sheet, with taped joints and edges.  Seal punctures as they occur. 

D. Perimeter Tape:  Manufactured plastic tape, with printed “Construction Area” or equivalent 
message.  Fasten to saw horses, “trees” or equivalent moveable posts.  Repair breaks as they 
occur.  Install around areas where quick changeability of barrier limits is required. 

2.04 HAZARD LIGHTS 

A. Provide battery-powered flashing yellow lights on barricades and enclosures around 
perimeter of exterior areas adjacent to AOA, roadways, and parking aisles or spaces.  Install 
on posts set in striped barrels and anchored with sand, or attach to fencing, as applicable and 
as ground space permits where barricades or enclosures do not occur. 

2.05 TEMPORARY UTILITY AND ENVIRONMENTAL SYSTEMS WORK 

A. Furnish temporary HVAC, plumbing and electrical products as required to provide continued 
Base Facility operation, including systems by-pass dampers, ductwork, valves, pipe and 
fittings, conduit, wiring, junction boxes, and other items. 

B. Coordinate these products with products of Sections 01731 - Cutting and Patching and 
Divisions 2, 15 and 16. 

PART 3 EXECUTION 

3.01 CONTRACTOR'S FIELD OFFICE 

A. Install field office ready for occupancy, 10 days after date fixed in Notice to Proceed. 

3.02 ENCLOSURE AND BARRICADE, SIGN, AND HAZARD LIGHT INSTALLATION 

A. Fill and grade site for temporary structures to provide drainage away from buildings.  Follow 
Section 01506- Temporary Controls and 01572 - Erosion and Sedimentation Control for 
erosion and sedimentation control. 

B. Follow Section 01507 - Temporary Signs. 

C. Install and maintain enclosures and barricades, passageways, signs and lights at locations 
shown on Drawings, or as directed by City Engineer, or as required to safely divert 
unauthorized parties away from or around construction operations. 
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1. Maintain minimum 3-foot candles of illumination at exitways, including those 
remaining adjacent to permanent barricades. 

2. Reinforce barricades at AOA as required to withstand jet blast loads. 

3.03 TEMPORARY UTILITY AND ENVIRONMENTAL SYSTEMS 

A. Install temporary HVAC, plumbing and electrical products as required to maintain adequate 
environmental conditions to facilitate progress of Work, to meet specified minimum 
conditions for installation of materials, to protect materials and finishes from damage due to 
temperature or humidity beyond specified or otherwise required ranges, and to maintain 
proper Base Facility systems operation outside contract limits. 

B. Provide ventilation of enclosed areas for proper curing of installed products, to disperse or 
control humidity, and to prevent hazardous accumulations of dust, fumes, vapors or gases 
inside or outside of enclosures. 

 

3.04 CONSTRUCTION EQUIPMENT 

A. See Document 00646 - Affidavit for FAA Form 7460-1 for filing of information related to 
height of construction equipment.  When not in use, store equipment in designated location 
outside safety areas. 

3.06 REMOVAL OF TEMPORARY FACILITIES 

A. Maintain temporary facilities until Substantial Completion inspection, or when use is no 
longer required, or as directed by City Engineer. 

B. Clean and repair damage caused by installation or use of temporary facilities. 

C. Restore existing facilities used during construction to specified or original condition 
following Section 01731 - Cutting and Patching. 

 

3.07 DISPOSAL OF DEBRIS EXCESS PRODUCTS 

A. Legally dispose of waste and excess products off site.  Do not burn or bury on site. 

1. Prepare and file with Texas Department of Health (TDH) “TDH Demolition/ Renovation 
Notification” related to compliance with National Emissions Standards for Hazardous 
Air Pollutants.  Obtain form from TDH, 10500 Forum Place Drive, Suite 300, Houston, 
TX 77036-8599, (713) 414-6125, or (800) 572-5548. 

 
A. Dispose of excavated material off site.  Do not make disposition within the City in an area 

designated as being within the 100-Year Flood Hazard Area unless a “Special Development 
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Permit” as defined by City Ordinance No. 81-914 and Number 85-1705 has been issued.  
Verify the floodplain status of proposed disposal site. 
 
1. For floodplain information, contact the City of Houston Storm Sewer Engineering 

Section at (713) 837-0989. 

2. Immediately remove and properly dispose of excavated material placed in the 100-Year 
Flood Hazard Area without a ‘Special Development Permit” at no cost or time increase 
to the contract. 

C. Do not dispose of debris in sewers.  Repair sewer lines to proper function within contract 
limits as a result of permitted use. 

D. Remove and legally dispose of excess and other products not designated for salvage. 

3.08 INTERIM CLEANING 

A. Temporarily store debris in areas concealed from public, occupants’ and AOA view.  Prevent 
migration of debris and dust following Section 01506 - Temporary Controls. 

B. Clean-up dirt and debris in vicinity of construction entrances each day.  Clean up debris, 
scrap materials, and other disposable items before completion of each day's work.  Keep 
streets, driveways, and sidewalks clean of dirt, debris and scrap materials. 

1. Failure to maintain clean site is the basis for City Engineer take action following Section 
2.5 in Document 00700 - General Conditions. 

 

C. Remove debris daily unless otherwise approved by City Engineer. 

D. Prevent hazardous conditions due to product or debris storage in work areas and storage 
areas. 

E. Keep streets used for entering or leaving the job area free of excavated material, debris, and 
foreign material, including carryout dust and mud, resulting from construction operations.  
Follow Section 01575 - Stabilized Construction Exit for vehicle wash areas.  Follow City of 
Houston Ordinance No. 5705, Construction or Demolishing Privileges. 

F. As frequently as necessary, sweep and damp mop floors of spaces in public spaces adjoining 
access points through barricades or enclosures. 

 

END OF SECTION  
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SECTION 01506 

AIRPORT TEMPORARY CONTROLS 

 

PART 1 GENERAL 

1.01  SECTION INCLUDES 

A.  Dust control. 

B.  Noise control. 

C.  Pest and rodent control. 

D.  Pollution and environmental control. 

E.  Security controls, security plan and procedures.  Work in AOA or the airport’s secured area 
is not intended as part of this Contract; however, TSA may be involved in reviews of 
Contractor’s construction plans to verify no TSA requirements or restrictions apply. 

F.  Safety requirements and safety plan. 

G.  Emergency procedures. 

1.02  REFERENCES 

A.  U.S. Department of Transportation Federal Aviation Administration Advisory Circular AC 
150/5370-2C. 

1.03  SUBMITTALS 

A.  Make following submittals in 3-ring "D" binders, with clear spine and cover pockets and 
label "Airport Construction Control Plans" on white card-stock inserts.  Prepare submittals 
as work of this and other Sections but submit following Section 01312 - Coordination and 
Meetings. 

B.  Preliminary "Airport Construction Control Plans":  Submit, under provisions of Section 
01325, 3 copies in draft form of the following, with section dividers labeled as and 
containing: 

1.  Construction Traffic Control Plan prepared under Section 01555 - Traffic Control and 
Regulation. 
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2. Emergency Response Plan Listing Safety Officers (Paragraph 1.09) with names, 
positions, office and home telephone numbers, and pager and portable telephone 
numbers. 

3.  Safety Plan, including Trench Safety Plan prepared under Section 01561 - Trench 
Safety System. 

4.  Security Plan. 

5.  Dust Control Plan. 

6.  Ground Water and Surface Water Control Plan prepared under Section 01578 - Control 
of Ground and Surface Water. 

7.  Revise as required and submit 5 final copies, in same form as preliminary copies under 
Section 01312 - Coordination and Meetings. 

C.  Pesticides and Poisons:  Submit following Section 01340 - Shop Drawings, Product Data 
and Samples.  Include Material Safety Data Sheets and manufacturers' recommendations 
for use and application.  Include copy of applicator's certification from manufacturer. 

1.04  DUST CONTROL 

A.  Prevent uncontrolled dust creation and movement.  Prevent airborne particulates from 
reaching receiving streams or storm water conveyance systems, building interiors and 
AOA. 

B.  Use spray-on adhesives or plastic covers on exposed soil piles. 

C.  Follow Section 01505 - Temporary Facilities for interior enclosures. 

D.  Implement dust control methods immediately whenever dust migration is observed. 

1.05  NOISE CONTROL 

A.  Provide vehicles and tools with noise suppressors and use methods and products that 
minimize noise to the greatest degree practicable.  Follow OSHA standards and City 
Ordinances regarding noise.  Do not create noise levels which interfere with the Work, 
with work by City, with airport operations, or which create a nuisance in surrounding areas. 

B.  Do not use impact-type or powder-actuated-type tools adjacent to occupied office-type 
areas. 

1.06  PEST AND RODENT CONTROL 

A.  Provide pest and rodent control as required to prevent infestation of construction or storage 
areas using legal chemicals applied by a licensed applicator. 
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B. Provide methods and products with no adverse effect on the Work or adjoining properties. 

C.  Use and store chemicals following manufacturers’ recommendations and with local, state, 
and federal regulations.  Avoid overuse of pesticides that produce contaminated runoff.  
Prevent spillage.  Do not wash pesticide containers in or near flowing streams or storm 
water conveyance systems, or inside buildings. 

1.07  POLLUTION AND ENVIRONMENTAL CONTROL 

A.  Prevent contamination of soil, water or atmosphere by discharge of noxious substances 
from construction operations. 

B.  Contain spillage and remove contaminated soils or liquids.  Excavate and dispose of 
contaminated earth off-site and replace with suitable compacted fill and topsoil. 

C.  Prevent harmful substances from entering public waters.  Prevent disposal of wastes, 
effluents, chemicals, or other such substances adjacent to streams, or in sanitary or storm 
sewers. 

D.  Provide systems for control of atmospheric pollutants.  Prevent toxic concentrations of 
chemicals.  Prevent harmful dispersal of pollutants into the atmosphere. 

E.  Use equipment during construction following Federal, State, and local laws and 
regulations. 

F.  Follow statutes, regulations, and ordinances governing prevention of environmental 
pollution and preservation of natural resources, including but not limited to the National 
Environmental Policy Act of 1969, PL 91-190, Executive Order 11514. 

G.  Undeveloped areas on the airport site have considerable natural value.  Do not cause 
unnecessary excavation or filling of terrain, unauthorized destruction of vegetation, air or 
stream pollution, nor harassment or destruction of wildlife. 

H.  Follow environmental requirements.  Limit disturbed areas to boundaries established by 
the Contract Documents.  Do not pollute on-site streams, sewers, wells, or other water 
sources. 

1.08  SECURITY CONTROLS, PLAN AND PROCEDURES 

A.  Protect products and property from loss, theft, damage, and vandalism.  Protect City 
property and other private property from injury or loss in connection with the Work. 

B.  Employ watchmen as needed to provide required security and prevent unauthorized entry. 

C.  Repair damage or replace property vandalized. 
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D.  If existing fencing or barriers are breached or removed for purposes of construction, 
provide an appropriate (as determined by the airport manager or designee) number of 
guards and/or maintain temporary security fencing equivalent to existing and approved by 
City Engineer. 

E.  Maintain security program through construction until City's acceptance and occupancy 
precludes need for Contractor's security program. 

F.  Provide chain link fence Terminal area staging areas, following Section 01505 - Temporary 
Facilities. 

G.  Airport Security Requirements: 

1.  Airport Manager and TSA monitor effectiveness of airport security by attempting to 
gain unauthorized entry into security areas.  When TSA gains unchallenged access to 
security areas, City and/or the responsible individual may be fined.  When unauthorized 
entry into security areas is made through contract limits or other areas under the 
Contractor's control: 

a.  Reimburse the City, without increase in contract price, the amount of imposed fines 
levied against the City, accomplished by Change Order following Section 01255 - 
Modification Procedures. 

b.  Cease work in breached areas until proper security measures are in place, without 
change in contract price or time. 

2.  Immediately notify HPD of discovered presence of unbadged or unknown persons, 
vehicles or animals in security areas.  Dial (IAH) (281) 231-3100. 

3.  Obtain permitted AOA gate and other security area access locations from Airport 
Manager.  Assign personnel to control passage through entry points not staffed by 
airport personnel. 

4.  Badges: 

a.  After contract award and before preparation of the Safety Plan (Paragraph 
1.09D) and construction schedule (Section 01325), obtain permitted security 
badges. 

b.  Security identification badges are required for access into AOA/Secured areas.  
Badges are valid for one year or for the period of the contract, whichever is 
shorter. 

c.  TSA TSR Part 1542.209 applies to personnel engaged in work of this contract 
occurring within the AOA or secured area, and reads in part as follows: 
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"…each airport operator must ensure that no individual is granted unescorted access 
authority unless the individual has undergone a fingerprint-based criminal 
history records check (CHRC) that does not disclose that he or she has a 
disqualifying criminal offense." 

d.  Obtain from City Engineer and fill out one security badge application package 
(application form and all associated paperwork) per person (including 
subcontractors' personnel) needing unescorted access in security areas. 

e.  Contact the airport ID badging office to arrange for collection and submittal of 
fingerprints.  Prepare and maintain a file for each applicant, including a copy of 
the completed application.  Keep in Contractor's main office until expiration of 
the warranty period. 

(1) Short-term or temporary personnel are permitted in security areas but only 
under constant escort by a properly badged escort, who shall have no duty 
other than to escort short-term or temporary personnel. 

(2)  Badged and escorted personnel are limited to access to and from work areas 
and shall remain in the work area. 

(3)  Personnel under constant escort shall be continuously observed by and in the 
immediate company of badged personnel. 

(4)  City Engineer may limit the number of badged personnel and personnel 
under constant escort. 

f.  Submit completed applications to City Engineer for further review. 

g.  Attend required security training sessions. 

h.  Pick up completed badges and pay badging fees (as of November 2019, $55.00 per 
badge for a 1-year period--verify fee and duration with Airport Manager). 

5.  Do not leave fence breaks unattended.  Restore fence or erect equivalent secure 
temporary fencing before departing the work area. 

6.  Provide proper identification on Contractor’s vehicles permitted in AOA. 

1.09 SAFETY REQUIREMENTS 

A. Contractor and not City, City Engineer or Designer is solely and without qualification 
responsible for observation and compliance with safety regulations without reliance or 
superintendence of or direction by City, City Engineer or Designer. 

B.  Safety measures, including but not limited to safety of personnel, provision of first-aid 
equipment, installation, operation and removal of temporary ventilation and safety 
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equipment, in the Contract Documents are a subsidiary obligation of Contractor 
compensated through various payment items. 

C.  Follow Document 00700 - General Conditions Paragraph 10.1 and this Section for safety 
plan and procedures. 

D.  Prepare a written detailed Safety Plan for the Work describing: 

1.  Specific methods used to maintain airport safety procedures, based on requirements of 
the Contract Documents, airport procedures, FAA/TSA requirements and Contractor's 
own safety and security program. 

2.  Contractor's emergency procedures in event of following minimum set of 
circumstances:  airport's-, tenants'- or Contractor's on-site property damage; accidents; 
fire emergency; medical emergency; Airport Manager's intervention in construction 
operations; detainment or arrest of unauthorized Contractor's employees and 
subcontractors in Security areas; discovery of hazardous materials. 

3.  Provisions for temporary removal of security fencing (including culvert and drain-way 
grates).  Include proposed actions to prevent entry of people or animals into security 
areas when security fence is breached.  Do not breach fencing without approval. 

4.  Requirements for closing safety areas. 

5.  Submit draft Safety Plan at the Preconstruction Conference, following Section 01312 - 
Coordination and Meetings. 

E.  City Engineer will review the safety program with FAA and ATCT for compliance with 
applicable regulations.  If the plan fails to demonstrate compliance, modify it until approval 
is obtained. 

F.  Contractor's Safety Officers:  Refer to Section 01550 - Public Safety & Contractor Safety 
Staffing, Paragraph 1.05, Contractor’s Safety Staffing Requirements. 

G.  Submit final Safety Plan at the first Progress Meeting following Section 01312 - 
Coordination and Meetings. 

1.  Include in the safety plan Contractor's response to trench safety requirements following 
Section 01561 - Trench Safety System. 

H.  Follow applicable Federal, State and local safety codes and statutes and with proper 
construction practice.  Establish and maintain procedures for safety of work, personnel and 
products involved in the Work. 

I.  Follow Texas Occupational Safety Act (Art. 5182a, V.C.S.) and promulgations of 
Secretary of Labor under Section 107 of Contract Work Hours and Standards Act, 
published in 29 CFR Part 1926 and adopted by Secretary of Labor as occupational safety 
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and health standards under the Williams-Steiger Occupational Safety and Health Act of 
1970.  Follow other legislation enacted for safety and health of Contractor employees.  
These safety and health standards apply to Contractor, Subcontractors and Suppliers and 
their respective employees. 

J.  Immediately notify City Engineer of investigation or inspection by Federal Safety and 
Health inspectors of the Work or place of work on the job site, and after such investigation 
or inspection inform City Engineer of results.  Submit 1 copy of accident reports to City 
Engineer within 10 days of date of inspection. 

K.  Protect areas occupied by workmen by the best available devices for detection of lethal and 
combustible gases.  Frequently test devices to assure their functional capability.  Monitor 
liquids and gases infiltrating into work areas for visual or odor evidences of contamination.  
Take immediate appropriate steps to seal off entry of contaminants into to the Work. 

L.  Maintain coordination with City's Police and Fire Departments during the Work. 

1.10  EMERGENCY PROCEDURES 

A.  If an emergency situation occurs, including involvement in or witness to aircraft or motor 
vehicle emergencies and emergencies involving other parties or property regardless of 
fault, or a violation of requirements of this Section, or a violation of FAA/TSA regulations, 
take one or more of the following minimum actions as appropriate to the situation. 

B.  Immediately report to City Engineer accident or damage to pavement, buildings, utilities, 
and vehicles involving or caused by Contractor, Subcontractors, Suppliers, personnel, 
equipment or others. 

C.  In general: 

1. Immediately notify HFD or HPD (public areas) as appropriate and applicable to location 
of emergency. 

2. Notify City Engineer by telephone or in person. 

3. Stop work in the area.  Secure site as required to prevent further damage to property 
and persons. 

4. Evacuate non-essential personnel from the scene.  Keep involved personnel and 
witnesses on-site until otherwise directed by City Engineer or security officers. 

5. Impound involved vehicles in "as-is condition" until otherwise directed. 

6. Do not resume work in the area until released by City Engineer. 
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D.  For discovery of actual or suspected hazardous material contamination, proceed with 
Paragraph B above while simultaneously initiating Contractor's own hazardous material 
response program. 

E.  Follow City Engineer's instructions for emergencies affecting the Work but occurring 
outside the Contract Limits.  Certain situations may require the Work or work to be 
temporarily stopped under provisions of Document 00700 - General Conditions. 

1.  Maintain a log documenting cost and time impact of the stop-work order. 

2.  Submit data to the City Engineer in form as instructed at that time. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 

 

END OF SECTION 
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SECTION 01507 

TEMPORARY SIGNS 

 

PART 1- GENERAL 

1.01 SECTION INCLUDES 

A. Temporary signs at construction access points. 

B. Maintenance. 

C. Removal. 

D. Project and Contractor identity signs are not permitted. 

1.02 QUALITY ASSURANCE 

A. Design signs and supporting sign structure to remain in place and withstand 50 miles-per-
hour wind velocity. 

B. Sign Manufacturer/Maker/Painter:  Experienced professional sign company. 

C.  Finishes, Painting:  Withstand weathering, fading, and chipping for duration of construction. 

D. Appearance:  Fresh, new-looking, legible and neat look during the entire period during 
which required. 

1.03 SUBMITTALS 

A. Follow Section 01340 - Shop Drawings, Product Data and Samples. 

B. Submit shop drawings including: 

1. Signboards and Copy:  Show to-scale size, dimensions, content, layout, font style and 
size, and colors. 

PART 2 PRODUCTS 
 
2.01 TEMPORARY SIGNS FOR ACCESS POINTS 

A. Posts for Exterior Signs:  2-1/2-inch diameter by 12-foot long galvanized steel. 

1. Paint black. 
2. Fabricate to length required for 3-foot direct-bury plus aboveground length required for 

proper height of signboard mounting. 
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3. Furnish number of posts as required for proper support of signboard 

B. Signboards: 

1. For Exterior Signs:  3/16-inch sheet aluminum.  Paint background per requirements in 
coordination with HAS. 

a. Contractor's Option:  Use colored vinyl film in lieu of paint for aluminum. 

2. For Interior Signs:  1/8-inch sheet aluminum.  Paint background black. 

a. Contractor's Option:  Use colored vinyl film in lieu of paint for aluminum. 

C. Color Coating for Signboards and Hashmarks:  Flat ultraviolet inhibited acrylic polyurethane 
or matte vinyl, all visible surfaces. 

D. Copy and Borders:  Flat color (color as scheduled) vinyl die-cut, Helvetica Medium 
typeface, size as shown or scheduled. 

E. Rough Hardware: For aluminum, cadmium-plated steel or stainless steel. 

F. Skid-mounted Signs:  Allowed only when approved by the City Engineer.  Approval does 
not release Contractor from responsibility of maintaining temporary signs on site and does 
not make City responsible for security of temporary signs. 

2.03 SIGN FABRICATION 

A. Fabricate signboards and install copy in the shop. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install temporary signs at construction area access points, including within security areas and 
AOA, at following location: 

1. As scheduled below. 

2. Where shown on Drawings. 

3. Where required by City Engineer. 

B. Install signs fully visible, legible, level and plumb. 

3.02 MAINTENANCE 

A. Maintain signs and supports and markings clean.  Repair deterioration and damage. 
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B. Relocate signs as work progresses at each site and at each stage at no additional cost to the 
City. 

3.03 REMOVAL 

A. Remove temporary sign work when control is no longer needed or as directed by City 
Engineer. 

 
3.04 MESSAGE SCHEDULE 

A. Construction Entrance Warning Sign:  3 by 2-foot signboard, white copy and border on black 
background.  Surface-mount on access gates through fences and on doors through barricades 
or enclosures; at 50 feet on center unless otherwise required by governing agencies: 

 

NO ENTRANCE (4 inch) 

CONSTRUCTION AREA (4 inch) 

(45-degree hash marks, full width) (2 inch) 

Hard Hat Required (2 inch) 

Security Badge Required (2 inch) 

 

B. Emergency Egress Sign:  One-foot square signboard, white copy and border, with directional 
arrow, on black background.  Surface-mount on fences, barricades or enclosures, or 
freestanding, spaced 50 feet on center along path of egress, unless otherwise required by 
governing agencies. 

EXIT (4 inch) 

(Arrow direction as appropriate to egress path) (6 inch) 
 

C. No Entrance to Closed Parking Area:  8 by 4-foot signboard, white copy and border on black 
background, free-standing; at each ramp access to floor on which work occurs: 

NO ENTRANCE (6 inch) 

CONSTRUCTION AREA (6 inch) 

(45-degree hash marks, full width (4 inch) 

This Parking Area Closed (4 inch) 
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Until (Insert Date) (4 inch) 

D. Notice of Intent to Close Parking Area:  8 by 4-foot signboard, white copy and border on 
black background, free-standing; at each ramp access to floor on which work occurs: 

WARNING (6 inch) 

THIS PARKING LEVEL (6 inch) 

WILL BE CLOSED (6 inch)  

(45-degree hash marks, full width) (4 inch) 

Do Not Park on This Level (4 inch) 

From (Insert Date) (4 inch) 

Until (Insert Date) (4 inch) 

END OF SECTION 
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SECTION 01550 

PUBLIC SAFETY & CONTRACTOR’S SAFETY STAFFING 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES  
 

A. Public Safety and Convenience 
 
B. General Requirements 
 
C. Street Markers and Traffic Control Signs 
 
D. Contractor’s Safety Staffing Requirements 

 
1.02 RELATED SECTIONS 
 

A. Section 00700 - General Conditions 
 
B. Section 01555 – Traffic Control & Regulations 
 
C. Section 01561 – Trench Safety System 
 

1.03 PUBLIC SAFETY AND CONVENIENCE 
 

A. The Work in this Project is to be performed [edit wording for scope of work and coord. 
w/other const. Projects going on in the immediate area].  The Contractor shall furnish and 
maintain appropriate barricades and signage required to maintain a safe work environment 
for the HAS employees, the public and construction staff working at the project site. 

 
B. Contractor shall plan and execute his operations in a manner that will cause a minimum 

interference with other construction projects. 
 
C. Signs, barricades and warning devices informing public of construction features will be 

placed and maintained by Contractor, who shall be solely responsible for their 
maintenance. 

 
D. Contractor shall perform the necessary cleanup and finishing immediately after all or a 

portion of the Work is completed. 
 
E. All fire hydrants and water control valves shall be kept free from obstruction and available 

for use at all times. 
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1.04 GENERAL REQUIREMENTS 
 

A.  The Contractor shall observe the rules and regulations of the State of Texas and agencies 
of the U.S. Government which prohibit the pollution of any lake, stream, river, or wetland 
by dumping of any refuse, rubbish, dredge material, or debris therein. 

 
B.  The Contractor is specifically cautioned that disposal of materials into any water of the 

State must conform to the requirements of the Texas Natural Resource Conservation 
Commission (TNRCC), and any applicable permit from the US Army Corps of Engineers. 

 
C.  Waste material must be disposed of at sites approved by the Owner’s Representative and 

permitted by the City. 
 
1.05  CONTRACTOR’S SAFETY STAFFING REQUIREMENTS 
 

A.  Refer to Section 00700 – General Conditions, Article 10 – Safety Precautions  

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 
 
 
 
 

END OF DOCUMENT 
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SECTION 01570 

STORM WATER POLLUTION PREVENTION CONTROL 

 

PART 1 GENERAL 
 
1.01       SECTION INCLUDES 
 

A.  Implementation of Storm Water Pollution Prevention Plans (SWP3) described in Section 
01410 – TPDES Requirement. 

 
B.  Installation, maintenance and removal, of storm water pollution prevention structures: 

diversion dikes, interceptor dikes, diversion swales, interceptor swales, down spout 
extenders, pipe slope drains, paved flumes and level spreaders. Structures are used during 
construction and prior to final development of the site. 

 
C.  Filter Fabric Barriers: 
 
1.  Type 1:  Temporary filter fabric barrier for erosion and sediment control in non-

channelized flow areas. 
 
2.  Type 2:  Temporary reinforced filter fabric barrier for erosion and sediment control in 

channelized flow areas. 
 
D.  Hay Bale Fence. 
 
E.  Drop Inlet Basket Inlet 
 
F.  Sediment Traps 
 
G.  Brush Berm 
 
H.  Sand Bag Barrier  
 
I.  Bagged Gravel Barrier 
 
J.  Sediment Basin Inlet 
 
K.  Protection Barrier 
 

1.02 MEASUREMENT AND PAYMENTS 
 

A. UNIT PRICES 
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1.  Payment for filter fabric barrier is on a linear foot basis measured between limits of 
beginning and ending of stakes. 

 
2.  Payment for reinforced filter fabric barrier is on a linear foot basis measured between 

limits of beginning and ending of stakes. 
 
3.  Payment for drop inlet baskets is on a unit price basis for each drop inlet basket. 
 
4.  Payment for storm inlet sediment traps is on a unit price basis for each storm inlet 

sediment trap. 
 
5.  Payment for storm water pollution prevention structures is on a lump sum basis for the 

project. Earthen structures with outlet and piping include diversion dikes, interceptor 
dikes, diversion swales, interceptor swales, and excavated earth-outlet sediment trap, 
embankment earth-outlet sediment trap, down spout extenders, pipe slope drains, paved 
flumes, stone outlet sediment trap, and level spreaders. 

 
6.  Payment for hay bale barrier, if included in Document 00410 - Bid Form, is on a linear 

foot of accepted bale barriers, if not include in cost of storm water pollution prevention 
structures. 

 
7.  Payment for brush berm, if included in Document 00410 - Bid Form, is on a linear foot 

of accepted brush berm, if not include in cost of storm water pollution prevention 
structures. 

 
8.  Payment for sandbag barrier, if included in Document 00410 - Bid Form, is on a linear 

foot basis measured between limits of beginning and ending of sandbags, if not include 
in cost of storm water pollution prevention structures. 

 
9.  Payment for bagged gravel barrier, if included in Document 00410 - Bid Form, is on a 

linear foot basis measured between limits of beginning and ending of bagged gravel 
barrier, if not include in cost of storm water pollution prevention controls. 

 
10. Payment for inlet protection barriers, if included in Document 00410 -Bid Form, is on 

a linear foot basis measured along outside face of inlet protection barrier, if not include 
in cost of storm water pollution prevention structures. 

 
11. Refer to Section 01270 - Measurement and Payment for unit price procedures. 

 
B.  Stipulated Price (Lump Sum) Contract. If Contract is Stipulated Price Contract, payment 

for Work in this Section is included in total Stipulated 
 
1.03 REFERENCE 
 

A. STANDARD ASTM 
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1.  A 36 – Standard Specification for Carbon Structural Steel. 
 
2.  D698 – Standard Test Methods for Laboratory Compaction Characteristics of Soil 

Using Standard Effort (12,400 ft-lbf/ft3 (600kN-m/m3)). 
 
3.  D3786 – Standard Test Method for Hydraulic Bursting Strength for knitted Goods and 

Nonwoven Fabrics. 
 
4.  D 4355 - Standard Test Method for Deterioration of Geotextiles from Exposure to 

Ultraviolet Light and Water (Xenon-Arc Type Apparatus). 
 
5.  D 4491 - Standard Test Methods for Water Permeability of Geotextiles by Permittivity. 
 
6.  D 4632 - Standard Test Method for Grab Breaking Load and Elongation of Geotextiles. 
 
7.  D 4833 - Standard Test Method for Index Puncture Resistance of Geotextiles, 

Geomembranes, and Related Products. 
 
8.  D 6382 - Standard Practice for Dynamic Mechanical Analysis and Thermogravimetry 

of Roofing and Waterproofing Membrane Material. 
 

B. Storm Water Management Handbook for Construction Activities prepared by the City of 
Houston, Harris County and Harris County Flood District. 

 
1.04 SYSTEM DESCRIPTIONS 
 

A.  Filter Fabric Barrier Type 1 and Type 2:  Install to allow surface or channel runoff 
percolation through fabric in sheet-flow manner and to retain and accumulate sediment. 
Maintain Filter Fabric Barriers to remain in proper position and configuration at all times. 

 
B.  Hay Bale Fence: Install to allow surface runoff percolation through hay in sheet- flow 

manner and to retain and accumulate sediment. Maintain Hay Bale Fence to remain in 
proper position and configuration at all times. 

 
C.  Interceptor Dikes and Swales: Construct to direct surface or channel runoff around the 

project area or runoff from project area into sediment traps. 
 
D.  Drop Inlet Baskets: Install to allow runoff percolation through the basket and to retain and 

accumulate sediment. Clean accumulation of sediment to prevent clogging and backups. 
 
E.  Sediment Traps: Construct to pool surface runoff from construction area to allow sediment 

to settle onto the bottom of trap. 
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F.  Sand Bags: Are used during construction activities in unstabilized minor swales, ditches, 
or streambeds when the contributing drainage area is no greater than 2 acres. It is also 
sediment barrier for stage one Inlet. 

G.  Bagged Gravel Barrier: Are used during construction activities in unstabilized minor 
swales, ditches, or streambeds when the contributing drainage area is no greater than 2 
acres. It is also sediment barrier for stage two Inlet. 

 
H.  Drop Inlet Insert Basket: Is a temporary barrier placed within a storm drain inlet (Lower 

Portion of Stage I and Upper Portion of Stage II Inlets) consisting of a filter fabric 
supported by a metal frame work to prevent sediment and other pollutants from entering 
convey system. 

 
I.  Brush Berm: Brush Berm is constructed at the perimeter of a distribute site within the 

developing area. 
 
1.05  SUBMITTALS 
 

A.  Conform to requirements of Section 01330 - Submittal Procedures. 
 
B.  Submit manufacturer's literature for product specifications and installation instructions. 
 
C. Submit manufacturer’s catalog sheets and other product data on geotextile or filter fabrics, 

outlet pipe, perforated riser and connectors. 
 
D.  Submit proposed methods, equipment, materials, and sequence of operations for storm-

water pollution prevention structures. 
 
E.  Submit shop drawings for Drop Inlet Baskets. 

PART 2 PRODUCTS 
 
2.01  CONCRETE 
 

A. Concrete: Class B in accordance with Section 03315 - Concrete for Utility Construction as 
shown on the Drawings. 

 
2.02  AGGREGRATE MATERIALS 
 

A. Use poorly graded cobbles with diameter greater than 3-inches and less than 5-inches. 
 

B. Provide gravel lining in accordance with Section 02320 – Utility Backfill Materials or as 
shown on the drawings. 

 



IAH Terminal A – Vestibule Efficiency Upgrades STORM WATER POLLUTION 
Project No. 257A & 257B  PREVENTION CONTROL 

STORM WATER POLLUTION PREVENTION CONTROL 

01570-5  01.26.12 

C.  Provide clean cobbles and gravel consisting of crushed concrete or stone. Use clean, hard 
crushed concrete or stone free from adherent coatings, salt, alkali, dirt, clay, loam, shale, 
soft or flaky materials, or organic matter. 

 
D.  Sediment Pump Pit Aggregate: Use nominal 2-inch diameter river gravel. 

 
2.03 PIPE 
 

A. Polyethylene culvert pipe or PVC sewer pipe in accordance with Section 02505- High 
Density Polyethylene (HDPE) Solid and Profile Wall Pipe and Section 02506 Polyvinyl 
Chloride Pipe or as shown on the Drawings. 

 
B.  Inlet Pipes: Galvanized steel pipe in accordance with Section 02642 Corrugated Metal Pipe 

or as shown on the Drawings. 
 
C.  Standpipe for Sediment Pump Pits: Galvanized round culvert pipe or round PVC pipe, 

minimum of 12-inch and a maximum of 24-inch diameter, perforate at 6 to 12-inch centers 
around circumference. 

 
2.04 GEOTEXTILE FILTER FABRIC 
 

A.  Woven or nonwoven geotextile filter fabric made of either polypropylene, polyethylene, 
ethylene, or polyamide material, in continuous rolls of longest practical length. 

 
B.  Grab Strength: 100 psi in any principal direction (ASTM D-4632), Mullen  burst strength 

>200 psi (ASTM D-3786), and equivalent opening size between 50 and 140. 
 
C.  Furnish ultraviolet inhibitors and stabilizers for minimum 6 months of expected usable 

construction life at temperature range of 0 degrees F to 120 degrees F. 
 
D.  Mirafi, Inc., Synthetic Industries, or equivalent 

 
2.05  BARRIER 
 

A.  Wire Barrier: Woven galvanized steel wire, 14 gauge by 6-inch square mesh spacing, 
minimum 24-inch roll or sheet width of longest practical length. 

 
B.  Barrier Stakes: Nominal 2 by 2-inch moisture-resistant treated wood or steel posts (min. of 

1.25 lbs. per linear foot and Brinell Hardness greater than 140) with safety caps on top; 
length as required for minimum 8-inch bury and full height of filter fabric. 

 
2.06 SANDBAGS 
 

A.  Provide woven material made of polypropylene, polyethylene, or polyamide material. 
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1.  Minimum unit weight of four ounces per square yard. 
 
2.  Minimum grab strength of 100 lbs. in any principal direction (ASTM D4632. 
 
3. Mullen burst strength exceeding 300 lbs. (ASTM D4833). 
 
4.  Ultraviolet stability exceeding 70 percent.  After 500 hours of exposure (ASTM 4355). 
 
5.  Size: Length - 18 to 24-inches. Width - 12 to 18-inches.  Thickness: 6 to 8-inches.  

Weight: Approximately 40 to 50 pounds not to exceed 75 pounds. 
 

2.07  BAGGED GRAVEL BARRIERS 
 

1.  Minimum unit weight of four ounces per square yard. 
 
2.  Minimum grab strength of 100 lbs. in any principal direction (ASTM D4632). 
 
3.  Mullen burst strength exceeding 300 lbs. (ASTM D4833). 
 
4.  Ultraviolet stability exceeding 70 percent.  After 500 hours of exposure (ASTM 4355). 
 
5.  Size: Length - 18 to 24-inches. Width - 12 to 18-inches.  Thickness: 6 to 8-inches.  

Weight: Approximately 40 to 50 pounds not to exceed 75 pounds. 
 

2.08  DROP INLET BASKETS 
 

A.   Provide steel frame members in accordance with ASTM A36. 
 
B. Construct top frame of basket with two short sides of 2-inch by 2-inch and single long 

side of 1-inch by 1-inch, 1/8-inch angle iron. Construct basket hangers of 2-inch by 1/4-
inch iron bars. Construct bottom frame of 1-inch by 1/4-inch iron bar or 1/4-inch plate 
with cent 3-inches removed. Use minimum 1/4-inch diameter iron rods or equivalent for 
sides of inlet basket. 

 
C. Weld minimum of 14 rods in place between top frame/basket hanger and bottom frame.  

Exact dimensions for top frame and insert basket will be determined based on dimensions 
of type of inlet being protected. 

 
2.09 HAY BALE 
 

A. Hay: Standard-baled agricultural hay bound by wire, nylon, or polypropylene rope.  Do 
not use jute or cotton binding. 
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B. Hay Bale Stakes (applicable where bales are on soil):  No. 3 (3/8 diameter) reinforcing 
bars, deformed or smooth at Contractor's option, length as required for minimum 18 inch 
bury and full height bales. 

PART 3 EXECUTION 
 
3.01 PREPARATION, INSTALLATION AND MAINTEINANCE 
 

A.  Provide erosion and sediment control structures at locations shown on the Drawings. 
  
B. Do not clear, grub or rough cut until erosion and sediment control systems are in place 

unless approved by Project Manager to allow installation of erosion and sediment control 
systems, soil testing and surveying. 

 
C. Maintain existing erosion and sediment control systems located within project site until 

acceptance of Project or until directed by Project Manager to remove and discard existing 
system. 

 
D. Regularly inspect and repair or replace damaged components of erosion and sediment 

control structures. Unless otherwise directed, maintain erosion and sediment control 
structure until project area stabilization is accepted. Redress and replace granular fill at 
outlets as needed to replenish depleted granular fill. Remove erosion and sediment control 
structures promptly when directed by Project Manager. Dispose of materials in accordance 
with Section 01576 - Waste Material Disposal. 

 
E. Remove and dispose sediment deposits at the designated spoil site for the Project. If a 

project spoil site is not designated on Drawings, dispose of sediment off site at approved 
location in accordance with Section 01576 - Waste Material Disposal. 

 
F.  Unless otherwise shown on the Drawings, compact embankments, excavations, and 

trenches in accordance with Section 02315 - Roadway Excavation or Section 02317 - 
Excavation and Backfill for Utilities. 

 
G. Prohibit equipment and vehicles from maneuvering on areas outside of dedicated right of 

way and easements for construction. Immediately repair damage caused by construction 
traffic to erosion and sediment control structures. 

 
H.  Protect existing trees and plants in accordance with Section 01562 – Tree and Plant 

Protection. 
 
3.02 SEDIMENT TRAPS 
 

A. Install sediment traps so that surface runoff shall percolate through system in sheet flow 
fashion and allow retention and accumulation of sediment. 
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B. Inspect sediment traps after each rainfall, daily during periods of prolonged rainfall, and at 
a minimum once each week. Repair or replace damaged sections immediately. 

 
C.  Use fill material for embankment in accordance with Section 02320 – Utility Backfill 

Materials. 
 
D.  Excavation length and height shall be as specified on Drawings. Use side slopes of 2:1 or 

flatter. 
 

F. Stone outlet sediment traps: 
 
1.  Maintain minimum of 6-inches between top of core material and top of stone outlet, 

minimum of 4-inches between bottom of core material and existing ground and 
minimum of 1 foot between top of stone outlet and top of embankment. 

 
2.  Embed cobbles minimum of 4-inches into existing ground for stone outlet. Core shall 

be minimum of 1 foot in height and in width and wrapped in triple layer of geotextile 
filter fabric. 

 
F.  Sediment Basin with Pipe Outlet Construction Methods: Install outlet pipe and riser as 

shown on the Drawings. 
 
G.  Remove sediment deposits when design basin volume is reduced by one-third or sediment 

level is one foot below principal spillway crest, whichever is less. 
 
3.03  FILTER FABRIC BARRIER CONSTRUCTION METHODS 
 

A. Fence Type 1: Filter Fabric: Barrier 
 

1.  Install stakes 3 feet on center maximum and firmly embed minimum 8-inches in soil. 
If filter fabric is factory preassembled with support netting, then maximum support 
spacing is 8 feet.  Install wood stakes at a slight angle toward the source of anticipated 
runoff. 

 
2.  Trench in the toe of the fence lines so the downward face of the trenches is flat and 

perpendicular to direction of flow. V-trench configuration as shown on Drawings may 
also be used. 

 
3.  Lay fabric along edges of trenches in longest practical continuous runs to minimize 

joints. Make joints only at a support post. Splice with minimum 6- inch overlap and 
seal securely. 

 
4.  Staple filter fabric to stakes at maximum 3-inches on center.  Extend fabric minimum 

18-inches and maximum 36 inches above natural ground. 
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5.  Backfill and compact trench. 
 

B.  Barrier Type 2: Reinforced Filter Fabric Barrier 
 

1.  Layout barrier same as for Type 1. 
 
2.  Install stakes at 6-feet on center maximum and at each joint in wire fence, firmly 

embedded 1-foot minimum, and inclined it as for Type 1. 
 
3.  Tie wire fence to stakes with wire at 6-inches on center maximum. Overlap joints 

minimum one bay of mesh. 
 
4.  Install trench same as for Type 1. 
 
5.  Fasten filter fabric wire fence with tie wires at 3-inches on center maximum. 
 
6.  Layout fabric same as for Type 1. Fasten to wire fence with wire ties at 3-inches on 

center maximum and, if applicable, to stakes above top of wire fence it as for Type 1. 
 
7.  Backfill and compact trench. 
 
8.  Attach filter fabric to wooden fence stakes spaced a maximum of 6-feet apart or steel 

fence stakes spaced a maximum of 8 feet apart and embedded a minimum of 12-inches. 
Install stakes at a slight angle toward source of anticipated runoff. 

 
9.  Trench in toe of filter fabric barrier with spade or mechanical trencher so that 

downward face of trench is flat and perpendicular to direction of flow. A V-trench 
configuration may also be used. Lay filter fabric along edges of trench. Backfill and 
compact trench upon completion of Construction. 

 
10. Filter fabric fence shall have a minimum height of 18-inches and a maximum height of 

36-inches above natural ground. 
 
11. Cut length of fence to minimize use of joints.  When joints are necessary, splice fabric 

together only at support post with minimum 6-inch overlap and seal securely. 
 
12.  When used in swales, ditches or diversions, elevation of barrier at top of filter fabric. 

at flow line location in channel shall be lower than bottom elevation of filter fabric  at 
ends of barrier or top of bank, whichever is less, in order to keep storm water discharge 
in channel from overtopping bank. 

 
C. Triangular Filter Fabric Barrier Construction Methods 

 



IAH Terminal A – Vestibule Efficiency Upgrades STORM WATER POLLUTION 
Project No. 257A & 257B  PREVENTION CONTROL 

STORM WATER POLLUTION PREVENTION CONTROL 

01570-10  01.26.12 

1.  Attach filter fabric to wire fencing, 18-inches on each side. Provide a fabric cover and 
skirt with continuous wrapping of fabric. Skirt should form continuous extension of 
fabric on upstream side of fence. 

 
2.  Secure triangular fabric filter barrier in place using one of the following methods: 
 

a.  Toe-in skirt 6-inches with mechanically compacted material; 
 
b.  Weight down skirt with continuous layer of 3-inch to 5-inch graded rock; or, 
 
c.  Trench-in entire structure 4 inches. 
 

3.  Anchor triangular fabric filter barrier structure and skirt securely in place using 6-inch 
wire staples on 2-foot centers on both edges and on skirt or staked using 18-inch by 
3/8-inch diameter re-bar with tee ends. 

 
4.  Lap fabric filter material by 6-inches to cover segment joints.  Fasten joints with 

galvanized shoat rings. 
 

3.04 DIKE AND SWALE 
 

A.  Unless otherwise indicated, maintain minimum dike height of 18-inches, measured from 
cleared ground at up slope toe to top of dike.  Maintain side slopes of 2:1 or flatter. 

 
B.  Dike and Swale Stabilization: When shown on the Drawings, place gravel lining 3-inches 

thick and compacted into the soil or 6-inches thick if truck crossing is expected. Extend 
gravel lining across bottom and up both sides of swale minimum height of 8-inches 
vertically, above bottom. Gravel lining on dike side shall extend up the up-slope side of 
dike a minimum height of 8-inches, measured vertically from interface of existing or 
graded ground and up slope toe of dike, as shown on Drawings. 

 
C.  Divert flow from dikes and swales to sediment basins, stabilized outlets, or sediment 

trapping devices of types and at locations shown on Drawings. Grade dikes and swales as 
shown on Drawings, or, if not specified, provide positive drainage with maximum grade of 
1 percent to outlet or basin. 

 
D.  Clear in accordance with Section 02233 – Clearing and Grubbing Compact embankments 

in accordance with Section 02315 – Roadway Excavation. 
 
E.  Carry out excavation for swale construction so that erosion and water pollution is minimal. 

Minimum depth shall be 1-foot and bottom width shall be 4-feet, with level swale bottom.  
Excavation slopes shall be 2:1 or flatter. Clear, grub and strip excavation area of vegetation 
and root material. 
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3.05  DOWN SPOUT EXTENDER 
 

A.  Down spout extender shall have slope of approximately 1 percent. Use pipe diameter of 4-
inches or as shown on the Drawings. Place pipe in accordance with Section 02317 - 
Bedding and Backfill for Utilities. 

3.06  PIPE SLOPE DRAIN 
 
A.  Compact soil around and under drain entrance section to top of embankment in lifts 

appropriately sized for method of compaction utilized. 
 
D.  Inlet pipe shall have slope of 1 percent or greater. Use pipe diameter as shown on the 

Drawings. 
 
C.  Top of embankment over inlet pipe and embankments directing water to pipe shall be at 

least 1-foot higher at all points than top of inlet pipe. 
 
D.  Pipe shall be secured with hold-down grommets spaced 10-feet on centers. 
 
E.  Place riprap apron with a depth equal to pipe diameter with 2:1 side slope. 

 
3.07  PAVED FLUME 
 

A.  Compact soil around and under the entrance section to top of the embankment in lifts 
appropriately sized for method of compaction utilized. 

 
B.  Construct subgrade to required elevations. Remove and replace soft sections and unsuitable 

material. Compact subgrade thoroughly and shape to a smooth, uniform surface. 
 
C.  Construct permanent paved flumes in accordance with Drawings. 
 
D. Remove sediment from riprap apron when sediment has accumulated to depth of one foot. 
 

3.08  LEVEL SPREADER 
 

A.  Construct level spreader on undisturbed soil and not on fill. Ensure that spreader lip is level 
for uniform spreading of storm runoff. 

 
B.  Maintain at required depth, grade, and cross section as specified on Drawings. Remove 

sediment deposits as well as projections or other irregularities which will impede normal 
flow. 

 
3.09  INLET PROTECTION BARRIER 
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A. Place sandbags for Stage I, Bagged gravel for Stage II and filter fabric barriers at locations 
shown on the SWP3. Maintain to allow minimal inlet in flow restrictions / blockage during 
storm event. 

 
3.10 DROP INLET BASKET CONSTRUCTION METHODS 
 

A. Fit inlet insert basket into inlet without gaps around insert at locations shown on SWP3. 
 

B.  Support for inlet insert basket shall consist of fabricated metal as shown on Drawings. 
 
C.  Push down and form filter fabric to shape of basket. Use sheet of fabric large enough to be 

supported by basket frame when holding sediment and extend at least 6-inches past frame.  
Place inlet grates over basket/frame to serve as fabric anchor. 

 
D.  Remove sediment deposit after each storm event and whenever accumulation exceeds 1-

inch depth during weekly inspections. 
 
3.11  HAY BALE FENCE CONSTRUCTION METHODS 
 

A.  Place bales in row with ends tightly abutting adjacent bales. Place bales with bindings 
parallel to ground surface. 

 
B.  Embed bale in soil a minimum of 4-inches. 
 
C.  Securely anchor bales in place with Hay Bale Stakes driven through bales a minimum of 

18-inches into ground. Angle first stake in each bale toward previously laid bale to force 
bales together. 

 
D.  Fill gaps between bales with straw to prevent water from channeling between bales. Wedge 

carefully in order not to separate bales. 
 
E. Replace with new hay bale fence every two months or as required by Project Manager. 
 

3.12 BRUSH BERM CONSTRUCTION METHODS 
 

A.  Construct brush berm along contour lines by hand placing method. Do not use machine 
placement of brush berm. 

 
B.  Use woody brush and branches having diameter less than 2-inches with 6- inches overlap. 

Avoid incorporation of annual weeds and soil into brush berm. 
 
C. Use minimum height of 18-inches measured from top of existing ground at upslope toe to 

top of berm. Top width shall be 24-inches minimum and side slopes shall be 2:1 or flatter. 
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D.  Embed brush berm into soil a minimum of 4-inches and anchor using wire, nylon or 
polypropylene rope across berm with a minimum tension of 50 pounds. Tie rope securely 
to 18-inch x 3/8-inch diameter rebar stakes driven into ground on 4-foot centers on both 
sides of berm. 

 
3.13  STREET AND SIDEWALK CLEANING 
 

A. Keep areas clean of construction debris and mud carried by construction vehicles and 
equipment. If necessary, install stabilized construction exits at construction, staging, 
storage, and disposal areas, following Section 01575 - Stabilized Construction Exit. 
 

B.  In lieu of or in addition to stabilized construction exits, shovel or sweep pavements as 
required to keep areas clean. Do not water hose or sweep debris and mud off street into 
adjacent areas, except, hose sidewalks during off-peak hours, after sweeping. 

 
3.14 WASTE COLLECTION AREAS 
 

A.  Prevent water runoff from passing through waste collection areas and prevent water runoff 
from waste collection areas migrating outside collection areas. 

 
3.15 EQUIPMENT MAINTENANCE AND REPAIR 
 

A. Confine maintenance and repair of construction machinery and equipment to areas 
specifically designated for that purpose, so fuels, lubricants, solvents, and other potential 
pollutants are not washed directly into receiving streams or storm water conveyance 
systems. Provide these areas with adequate waste disposal receptacles for liquid and solid 
waste. Clean and inspect maintenance areas daily. 

 
B. Where designated equipment maintenance areas are not feasible, take precautions during 

each individual repair or maintenance operation to prevent potential pollutants from 
washing into streams or conveyance systems. Provide temporary waste disposal 
receptacles. 

 
3.16  VEHICLE/ EQUIPMENT WASHING AREAS 
 

A.  Install wash area (stabilized with coarse aggregate) adjacent to stabilized construction 
access, as required to prevent mud and dirt run-off.  Release wash water into drainage swales 
or inlets protected by erosion and sediment controls. Build wash areas following Section 
01575 - Stabilized Construction access. Install gravel or rock base beneath wash areas. 

 
B.  Wash vehicles only at designated wash areas. Do not wash vehicles such as concrete 

delivery trucks or dump trucks and other construction equipment at locations where runoff 
flows directly into waterways or storm water conveyance systems. 
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C.  Locate wash areas to spread out and evaporate or infiltrate wash water directly into ground 
or collect runoff in temporary holding or seepage basins. 

 
3.17  WATER RUNOFF AND EROSION CONTROL 
 

A. Control surface water, runoff, subsurface water, and water from excavations and structures 
to prevent damage to the Work, the site, or adjoining properties. Follow environment 
requirements. 
 

B.  Control fill, grading and ditching to direct water away from excavations, pits, tunnels, and 
other construction areas, and to direct drainage to proper runoff courses to prevent erosion, 
sedimentation or damage. 

 
C.  Provide, operate, and maintain equipment and facilities of adequate size to control surface 

water. 
 
D.  Retain existing drainage patterns external to the site by constructing temporary earth berms, 

sedimentation basins, retaining areas, and temporary ground cover as required to control 
conditions. 

 
E.  Plan and execute construction and earth work to control surface drainage from cuts and 

fills, and from borrow and waste disposal areas, to prevent erosion and sedimentation. 
 

1. Hold area of bare soil exposed at one time to a minimum. 
 
2.  Provide temporary controls such as berms, dikes, and drains. 
 

F. Construct fill and waste areas by selective placement to eliminate surface silts or clays 
which will erode. 

 
G.  Inspect earthwork periodically to detect start of erosion. Immediately apply corrective 

measures as required to control erosion. 
 
H.  Dispose of sediments offsite, not in or adjacent to waterways or floodplains, nor allow 

sediments to flush into streams or drainage ways. Assume responsibility for offsite disposal 
location. 

 
I.  Unless otherwise indicated, compact embankments, excavations, and trenches by 

mechanically blading, tamping, and rolling soil in maximum of 8- inch layers. Provide 
compaction density at minimum 90 percent Standard Proctor ASTM D-698-78 density. 
Make at least one test per 500 cubic yards of embankment. 

 
J.  Prohibit equipment and vehicles from maneuver on areas outside of dedicated rights-of-

way and easements for construction. Immediately repair damage to erosion and 
sedimentation control systems caused by construction traffic. 
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K.  Do not damage existing trees intended to remain. 
 
3.18  REMOVAL OF CONTROLS 
 

A.  Remove erosion and sediment controls when the site is finally stabilized or as directed by 
Project Manager. 

 
B.  Dispose of sediments and waste products following Section 01505 - Temporary Facilities. 
 

 
 
 
 

END OF SECTION 
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SECTION 01576 

WASTE MATERIAL DISPOSAL 

 

PART 1 GENERAL 
 
1.01  SECTION  INCLUDES 
 

A.  Disposal of waste material and salvageable  material. 
 
1.02  SUBMITTALS 
 

A.  Conform  to requirements  of Section 01330 - Submittal Procedures. 
 

B.  Submit copy of approved "Development Permit", as defined in Chapter 19 of Floodplain 
Ordinance (City Ordinance Number 81-914 and Number 85- 1705), prior to disposal of 
excess material in areas designated as being in "100-year Standard Flood Hazard Area" 
within the City and areas designated as being in “500-year Standard Flood Hazard Area”.  
Contact the City of Houston Floodplain Management Office at the Houston Permitting 
Center (1002 Washington Avenue, 3rd Floor), at (832) 394-8854 for floodplain 
information. 

 
C.  Obtain and submit disposal permits for proposed disposal sites, if required by local 

ordinances. 
 
D.  Submit copy of written permission from property owner, with description of property, prior 

to disposal of excess material adjacent to Project. Submit written and signed release from 
property owner upon completion of disposal work. 

 
E.  Describe waste materials expected to be stored on-site and a description  of controls to 

reduce Pollutants from these materials, including storage practices to minimize exposure 
of materials to storm water; and spill prevention and response measures in the Project's 
Storm Water Pollution Prevention Plan (SWPPP). Refer to Section 01410 - TPDES 
Requirements. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 

3.01  SALVAGEABLE  MATERIAL 
 

A.  Excavated Material: When indicated on Drawings, load, haul, and deposit excavated 
material at location or locations shown on Drawings outside limits of Project. 
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B.  Base, Surface, and Bedding Material:  Load shell, gravel, bituminous, or other base and 

surfacing material designated for salvage into City trucks. 
 
C.  Pipe Culvert:  Load culverts designated for salvage into City trucks. 
 
D.  Other Salvageable Materials:  Conform to requirements of individual Specification 

Sections. 
 
E.  Coordinate loading of salvageable material on City trucks with Project Manager. 

 
3.02 EXCESS  MATERIAL 
 

A.  Remove and legally dispose of vegetation, rubble, broken concrete, debris, asphaltic 
concrete pavement, excess soil, and other materials not designated for salvage from job 
site. 

 
B.  Excess soil may be deposited on private property adjacent to Project when written 

permission is obtained from property owner. See Paragraph 1.02 D above. 
 
C.  Verify floodplain status of any proposed disposal site.  Do not dispose of excavated 

materials in area designated as within 100-year and 500-year Standard Flood Hazard Areas 
unless "Development Permit" has been obtained.  Remove excess material placed in "100-
year and 500-year Standard Flood Hazard Areas" within the City without "Development 
Permit", at no additional cost to the City. 

 
D.  Remove waste materials from site daily, in order to maintain site in neat and orderly  

condition. 
 
 
 
 
 

END OF SECTION 
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SECTION 01578 

CONTROL OF GROUND AND SURFACE WATER 

 

PART 1 GENERAL  
 
1.02  SECTION INCLUDES  

 
A.  Dewatering, depressurizing, draining, and maintaining trenches, shaft excavations, 

structural excavations and foundation beds in stable condition, and controlling ground 
water conditions for tunnel excavations.  

 
B.  Protecting work against surface runoff and rising floodwaters.  
 
C.  Trapping suspended sediment in the discharge form the surface and ground water control 

systems.  
 
1.02  MEASUREMENT AND PAYMENT 
 

A.  UNIT PRICES  
 

1.  Measurement for control of ground water, if included in Document 00410 – Bid Form, 
will be on either a lump sum basis or a linear foot basis for continuous installations of 
wellpoints, eductor wells, or deep wells.  

 
2.  If not included in Document 00410 – Bid Form, include the cost to control ground 

water in unit price for work requiring such controls.  
 
3.  No separate payment will be made for control of surface water. Include cost to control 

surface water in unit price for work requiring controls.  
 
4.  Follow Section 01270 – Payment Procedures for unit price procedures.  
 

B. Stipulated Price (Lump Sum) Contract. If the Contract is a Stipulated Price Contract, 
include payment for work under this section in the total Stipulated Price.  

 
1.03 REFERENCES  
 

A.  ASTM D 698 - Standard Test Methods for Laboratory Compaction of Soils Using Standard 
Effort (12,400 ft-lbf/ft3 (600kN-m/m3)  

 



IAH Terminal A – Vestibule Efficiency Upgrades CONTROL OF GROUND 
Project No. 257A & 257B  AND SURFACE WATER 

CONTROL OF GROUND AND SURFACE WATER 

01578-2   ver. 01.26.12 
 

B.  Federal Regulations, 29 CFR Part 1926, Standards-Excavation, Occupational Safety and 
Health Administration (OSHA)  

 
C.  Storm Water Management Handbook for Construction Activities prepared by City of 

Houston, Harris County and Harris County Flood Control District.  
 
1.04 DEFINITIONS  
 

A.  Ground water control system: system used to dewater and depressurize water-bearing soil 
layers.  

 
1. Dewatering: lowering the water table and intercepting seepage that would otherwise 

emerge from slopes or bottoms of excavations, or into tunnels and shafts; and disposing 
of removed water. Intent of dewatering is to increase stability of tunnel excavations 
and excavations and excavated slopes, prevent dislocation of material from slopes or 
bottoms of excavations, reduce lateral loads on sheeting and bracing, improve 
excavating and hauling characteristics of excavated material, prevent failure or heaving 
of bottom of excavations, and to provide suitable conditions for placement of backfill 
materials and construction of structures and other installations.  

 
2. Depressurization: includes reduction in piezometric pressure within strata not 

controlled by dewatering alone, necessary to prevent failure or heaving of excavation 
bottom or instability of tunnel excavations.  

 
B. Excavation drainage: includes keeping excavations free of surface and seepage water.  
 
C. Surface drainage: includes use of temporary drainage ditches and dikes and installation of 

temporary culverts and sump pumps with discharge lines necessary to protect Work from 
any source of surface water.   

 
D. Monitoring facilities for ground water control system includes piezometers, monitoring 

wells and flow meters for observing and recording flow rates.  
 

1.05   PERFORMANCE RE QUIREMENTS 
 
A.  Conduct subsurface investigations to identify groundwater conditions and top provide 

parameters for design, installation, and operation of groundwater control systems. Submit 
proposed method and spacing of readings for review prior to obtaining water level 
readings.  

 
B.  Design ground water control system, compatible with requirements of Federal Regulations 

29 CFR Part 1926 and Section 02260 -Trench Safety Systems, to produce following results:   
 

1.  Effectively reduce hydrostatic pressure affecting:  
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a. Excavations.  
 
b. Tunnel excavation, face stability or seepage into tunnels.  
 

2. Develop substantially dry and stable subgrade for subsequent construction operations.  
 
3. Preclude damage to adjacent properties, buildings, structures, utilities, installed 

facilities and other work.  
 
4. Prevent loss of fines, seepage, boils, quick condition, or softening of foundation strata.  
 
5. Maintain stability of sides and bottoms of excavations.  
 

C.  Provide ground water control systems that include single-stage or  multiple-stage well point 
systems, eductor and ejector-type systems, deep wells, or combinations of these equipment 
types.  

 
D.  Provide drainage of seepage water and surface water, as well as water from other sources 

entering excavation. Excavation drainage may include placement of drainage materials, 
crushed stone and filter fabric, together with sump pumping.  

 
E.  Provide ditches, berms, pumps and other methods necessary to divert and drain surface 

water from excavation and other work areas.  
 
F.  Locate ground water control and drainage systems so as not to interfere with utilities, 

construction operations, adjacent properties, or adjacent water wells.  
 
G.  Assume sole responsibility for ground water control systems and for any loss or damage 

resulting from partial or complete failure of protective measures and settlement or resultant 
damage caused by ground water control operations. Modify ground water control systems 
or operations if they cause or threaten to cause damage to new construction, existing site 
improvements, adjacent property, adjacent water wells, or potentially contaminated areas. 
Repair damage caused by ground water control systems or resulting from failure of system 
to protect property as required.  

 
H.  Install an adequate number of piezometers installed at proper locations and depths 

necessary to provide meaningful observations of conditions affecting excavation, adjacent 
structures and water wells. ,  

 
I.  Install environmental monitoring wells at proper locations and depths necessary to provide 

adequate observations of hydrostatic conditions and possible contaminant transport from 
contamination sources into work area or ground water control system.  
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1.06 SUBMITTALS  
 

A. Conform to requirements of Section 01330 - Submittals Procedures.  
 
B. Submit Ground Water and Surface Water Control Plan for review by Project Manager prior 

to start of excavation work. Include the following:   
1.  Results of subsurface investigations and description of extent and characteristics of 

water bearing layers subject to ground water control.  
 
2.  Names of equipment Suppliers and installation Subcontractors  
 
3.  Description of proposed ground water control systems indicating arrangement, 

location, depth and capacities of system components, installation details and criteria 
and operation and maintenance procedures  

 
4.  Description of proposed monitoring facilities indicating depths and locations of 

piezometers and monitoring wells, monitoring installation details and criteria, type of 
equipment and instrumentation with pertinent data and characteristics  

 
5.  Description of proposed filters including types, sizes, capacities and manufacturer's 

application recommendations  
 
6.  Design calculations demonstrating adequacy of proposed systems for intended 

applications. Define potential area of influence of ground water control operation near 
contaminated areas.  

 
7.  Operating requirements, including piezometric control elevations for dewatering and 

depressurization  
 
8.  Excavation drainage methods including typical drainage layers, sump pump application 

and other means  
 
9.  Surface water control and drainage installations  
 
10. Proposed methods and locations for disposing of removed water  

 
C. Submit following records upon completion of initial installation:  

 
1. Installation and development reports for well points, eductors, and deep wells  
 
2. Installation reports and baseline readings for piezometers and monitoring wells  
 
3. Baseline analytical test data of water from monitoring wells  
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4. Initial flow rates  
 

D.  Submit the following records weekly during control of ground and surface water 
operations: 

 
1. Records or flow rates and piezometric elevations obtained during monitoring of 

dewatering and depressurization. Refer to Paragraph 3.02, Requirements for Eductor, 
Well Points, or Deep Wells.  

 
2.  Maintenance records for ground water control installations, piezometers and 

monitoring wells  
 
1.07  ENVIRONMENTAL REQUIREMENTS  
 

A.  Comply with requirements of agencies having jurisdiction. 
 
B.  Comply with Texas Commission on Environmental Quality regulation and Texas Water 

Well Drillers Association for development, drilling, and abandonment of wells used in 
dewatering system.  

 
C.  Obtain necessary permits from agencies with jurisdiction over use of groundwater and 

matters affecting well installation, water discharge, and use of existing storm drains and 
natural water sources. Since review and permitting process may be lengthy, take early 
action to obtain required approvals.  

 
D.  Monitor ground water discharge for contamination while performing pumping in vicinity 

of potentially contaminated sites.  

PART 2 PRODUCTS  
 
2.01  EQUIPMENT AND MATERIALS  
 

A.  Select equipment and materials necessary to achieve desired results for dewatering. 
Selected equipment and materials are subject to review by Project Manager through 
submittals required in Paragraph 1.06, Submittals.  

 
B.  Use experience contractors, regularly engaged in ground water control system design, 

installation, and operation, to furnish and install and operate educators, well, points, or 
deep wells, when needed.  

 
C.  Maintain equipment in good repair and operating conditions.  
 
D.  Keep sufficient standby equipment and materials available to ensure continuous operation, 

where required.  
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E.  Portable Sediment Tank System: Maintain equipment in good repair and operating 
conditions.  

 
1.  Shop or field fabricate tanks in series with main inlet pipe, inter-tank pipes and 

discharge pipes, using quantities sufficient to collect sediments from discharge water.  

PART 3  EXECUTION  
 
3.01 GROUND WATER CONTROL 
 

A.  Perform necessary subsurface investigation to identify water bearing layers, piezometric 
pressures and soil parameters for design and installation of ground water control systems. 
Perform pump tests, if necessary, to determine draw down characteristics. Present results 
in the Ground Water and Surface Water Control Plan submittal.  

 
B.  Provide labor, material, equipment, techniques and methods to lower, control and handle 

ground water in manner compatible with construction methods and site conditions. Monitor 
effectiveness of installed system and its effect on adjacent property.  

 
C. Install, operate, and maintain ground water control systems in accordance with the Ground 

Water and Surface Water Control Plan. Notify Project Manager in writing of changes made 
to accommodate field conditions and changes to Work Provide revised drawings and 
calculations with notification.  

 
D.  Provide continuous system operation, including nights, weekends, and holidays. Arrange 

appropriate backup if electrical power is primary energy source for dewatering system.   
 
E.  Monitor operations to verify systems lower groundwater piezometric levels a rate required 

to maintain dry excavation resulting in stable subgrade for subsequent construction 
operations.  

 
F.  Depressurize zones where hydrostatic pressures in confined water bearing layers exist 

below excavations to eliminate risk of uplift or other instability of excavation or installed 
works. Define allowable piezometric elevations in the Ground Water and Surface Water 
Control Plan.  

 
G.  Removal of ground water control installations.  
 

1. Remove pumping system components and piping when ground water control is no 
longer required.  

 
2.  Remove piezometers, including piezometers installed during design phase 

investigations and left for Contractor’s use, upon completion of testing, as required in 
accordance with Part 3 of applicable specification.  
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3.  Remove monitoring wells when directed by Project Manager.  
 
4.  Grout abandoned well and piezometer holes. Fill piping that is not removed with 

cement-bentonite grout or cement-sand grout.  
 

H.  During backfilling, maintain water level a minimum of 5 feet below prevailing level of 
backfill. Do not allow the water level to cause uplift pressures in excess of 80 percent of 
downward pressure produced by weight of structure or backfill in place. Do not allow water 
levels to rise into cement-stabilized sand until at least 48 hours after placement.  

 
I.  Provide uniform pipe diameter for each pipe drain run constructed for dewatering. Remove 

pipe drains when no longer required. If pipe removal is impractical, grout connections at 
50-foot intervals and fill pipe with cement-bentonite grout or cement-sand grout after 
removal from service.  

 
J.  The extent of ground water control for structures with permanent perforated underground 

drainage systems may be reduced, for units designed to withstand hydrostatic uplift 
pressure. Provide a means to drain affected portions of underground systems, including 
standby equipment. Maintain drainage systems during construction operations.  

 
K.  Remove systems upon completion of construction or when dewatering and control of 

surface or ground water is no longer required.  
 
L.  Compact backfill to not less than 95 percent of maximum dry density in accordance with 

ASTM D 698.  
 
M.  Foundation Slab: Maintain saturation line at least 3 feet below lowest elevations where 

concrete is to be placed. Drain foundations in areas where concrete is to be placed before 
placing reinforcing steel. Keep free from water for 3 days after concrete is placed.  

 
3.02  REQUIREMENTS FOR EDUCTOR,WELL POINTS, OR DEEPWELLS 
 

A.  For aboveground piping in ground water control system, include a 12-inch minimum length 
of clear, transparent piping between each eductor well or well point and discharge header 
to allow visual monitoring of discharge from each installation.  

 
B.  Install sufficient piezometers or monitoring wells to show that trench or shaft excavations 

in water bearing materials are pre-drained prior to excavation. Provide separate 
piezometers for monitoring of dewatering and for monitoring of depressurization. Install 
piezometers and monitoring wells for tunneling as appropriate for selected method of work.  

 
C.  Install piezometers or monitoring wells at least one week in advance of the start of 

associated excavation.  
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D.  Dewatering may be omitted for portions of under drains or other excavations, where auger 
borings and piezometers or monitoring wells show that soil is pre-drained by existing 
systems and that ground water control plan criteria are satisfied.  

 
E.  Replace installations that produce noticeable amounts of sediments after development.  
 
F.  Provide additional ground water control installations, or change method of control if, 

ground water control plan does not provide satisfactory results based on performance 
criteria defined by plan and by specifications. Submit revised plan according to Paragraph 
1.06B.  

 
3.03  SEDIMENT TRAPS 

 
A.  Install sediment tank as shown on approved plan.  
 
B.  Inspect daily and clean out tank when one-third of sediment tank is filled with sediment.  

 
3.04  SEDIMENT SUMP PIT  
 

A.  Install sediment tank as shown on approved plan.  
 
B.  Construct standpipe by perforating 12-inch to 24-inch diameter corrugated metal or PVC 

pipe.  
 
C.  Extend standpipe 12 inches to 18 inches above lip of pit.  
 
D.  Convey discharge of water pumped from standpipe to sediment trapping device.  
 
E.  Fill sites of sump pits compact to density of surrounding soil and stabilize surface when 

construction is complete.  
 
3.05  EXCAVATION DRAINAGE 
 

A.  Use excavation drainage methods if well-drained conditions can be achieved. Excavation 
drainage may consist of layers of crushed stone and filter fabric, and sump pumping, in 
combination with sufficient ground water control wells to maintain stable excavation and 
backfill conditions.  

 
3.06  MAINTENANCE AND OBSERVATION 
 

A.  Conduct daily maintenance and observation of piezometers or monitoring wells while 
ground water control installations or excavation drainage is operating at the site, or water 
is seeping into tunnels, and maintain systems in good operating condition.  
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B.  Replace damaged and destroyed piezometers or monitoring wells with new piezometers or 
wells as necessary to meet observation schedules.  

 
C.  Cut off piezometers or monitoring wells in excavation areas where piping is exposed, only 

as necessary to perform observation as excavation proceeds. Continue to maintain and 
make specified observations  

 
D.  Remove and grout piezometers inside or outside of excavation area when ground water 

control operations are complete. Remove and grout monitoring wells when directed by 
Project Manager.  

 
3.07  MONITORING AND RECORDING 
 

A.  Monitor and record average flow rate of operation for each deep well, or for each well point 
or eductor header used in dewatering system. Also, monitor and record water level and 
ground water recovery. Record observations daily until steady conditions are achieved and 
twice weekly thereafter.   

 
B.  Observe and record elevation of water level daily as long as ground water control system 

is in operation, and weekly thereafter until Work is completed or piezometers or wells are 
removed, except when Project Manager determines more frequent monitoring and 
recording are required. Comply with Project Manager's direction for increased monitoring 
and recording and take measures necessary to ensure effective dewatering for intended 
purpose.  

 
3.08  SURFACE WATER CONTROL  
 

A.  Intercept surface water and divert it away from excavations through use of dikes, ditches, 
curb walls, pipes, sumps or other approved means. Requirement includes temporary works 
required to protect adjoining properties from surface drainage caused by construction 
operations.   

 
B.  Divert surface water and seepage water into sumps and pump it into drainage channels or 

storm drains, when approved by agencies having jurisdiction. Provide settling basins when 
required by agencies.   

 
 
 
 

END OF SECTION 
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SECTION 01610 

BASIC PRODUCT REQUIREMENTS 

 

PART 1  GENERAL 
 
1.01 SECTION INCLUDES  
 

A.  Requirements for transportation, delivery, handling, and storage of  Products.  
 
1.02  PRODUCTS  
 

A.  Products: Defined in Document 00700 – General Conditions. Does not  include machinery 
and equipment used for preparation, fabrication, conveying and erection of the Work. 
Products may also include existing materials or components designated for reuse.   

 
B.  For material and equipment specifically indicated or specified to be reused in the work:  
 

1. Use special care in removal, handling, storage and reinstallation, to assure proper 
function in completed work.  

 
2.  Arrange for transportation, storage and handling of products which require off-site 

storage, restoration or renovation. Include cost in unit price for related items.  
 

C.  When contract documents require that installation of work comply with manufacturer’s 
printed Instructions, obtain and distribute copies of such instructions to parties involved in 
installation, including two copies to Project Manager. Maintain one set of complete 
instructions at job site during installation until completion.  

 
D.  Provide Products from the fewest number of manufacturers as practical, in  order to 

simplify spare parts inventory and to allow for maximum  interchangeability of 
components. For multiple components of the same size, type or application, use the same 
make and model of component throughout the Work.   

 
1.03 TRANSPORTATION  
 

A. Make arrangements for transportation, delivery, and handling of Products required for 
timely completion of the Work.  

  
B.  Transport and handle Products in accordance with manufacturer’s instructions.  
 
C.  Consign and address shipping documents to proper party giving name of the Project and 

its complete street address. Shipments shall be delivered to Contractor. 
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1.04 DELIVERY 
 
A.  Arrange deliveries of Products to accommodate short-term site completion  schedules and 

in ample time to facilitate inspection prior to Installation. Avoid deliveries that cause 
lengthy storage or overburden of limit storage space.  

 
B.  Coordinate deliveries to avoid conflict with the Work and conditions at the site and to 

accommodate the following:  
 

1. Work of other contractors or the City.  
 
2.  Limitations of storage space.  
 
3.  Availability of equipment and personnel for handling Products.  
 
4.  The City's use of premises.  

 
C.  Have Products delivered to the site in manufacturer's original, unopened, labeled 

containers.  
 
D.  Immediately upon delivery, inspect shipment to assure:   

 
1.  Product complies with requirements of the Contract.  
 
2.  Quantities are correct.  
 
3.  Containers and packages are intact; labels are legible.  
 
4.  Products are properly protected and undamaged.  

 
1.05  PRODUCT HANDLING  
 

A. Coordinate off-loading of Products delivered to the site. If necessary, during construction, 
move and relocate stored Products at no additional cost to the City.   

 
B.  Provide equipment and personnel necessary to handle Products, including those provided 

by the City, by methods to prevent damage to Products or  packaging.   
 
C.  Provide additional protection during handling as necessary to prevent  breaking, scraping, 

marring, or otherwise damaging Products or surrounding areas.   
 
D. Handle Products by methods to prevent over-bending or overstressing.  
 
E.  Lift heavy components only at designated lifting points.   
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F.  Handle Products by methods to prevent over-bending or overstressing.  
 
G.  Do not drop, roll, or skid Products off delivery vehicles. Hand-carry or use Suitable 

materials handling equipment.  
 
1.06  STORAGE OF PRODUCTS 
 

A.  Store and protect Products in accordance with manufacturer's recommendations and 
requirements of these Specifications.   

 
B.  Make necessary provisions for safe storage of Products. Place Products so as to prevent 

damage to any part of the Work or existing facilities and to maintain free access at all times 
to all parts of the Work and to utility service company installations in the vicinity of the 
Work. Keep Products neatly and compactly stored in locations that will cause minimum 
inconvenience to other contractors, public travel, adjoining owners, tenants, and occupants. 
Arrange storage in a manner so as to provide easy access for inspection.   

 
C.  Restrict storage to areas available on the site for storage of Products as shown on Drawings 

or approved by Project Manager.   
 
D.  Provide off-site storage and protection when on-site storage is not adequate. Provide 

addresses of, and access to, off-site storage locations for inspection by Project Manager.   
 
E.  Do not use lawns, grass plots, or other private property for storage purposes without written 

permission of owner or other person in possession or control  of premises.   
 
F.  Protect stored Products against loss or damage.  
 
G.  Store in manufacturers' unopened containers.  
 
H.  Neatly, safely, and compactly stack Products delivered and stored along the  line of the 

Work to avoid inconvenience and damage to property owners and general public and 
maintain at least 3 feet clearance around fire hydrants.  Keep public, private driveways and 
street crossings open.   

 
I.  Repair or replace damaged lawns, sidewalks, streets or other improvements to satisfaction 

of Project Manager. Total length that Products may be distributed along route of 
construction at one time is 1000 linear feet, unless  otherwise approved in writing by Project 
Manager.  
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PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

 

 
END OF SECTION 
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SECTION 01630 

PRODUCT OPTIONS AND SUBSTITUTIONS 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

 
A. Procedure for requesting substitution of products in lieu of those specified.  These 

requirements supplement Paragraph 3.10 of Documents 00700 - General Conditions and 
00800- Supplementary Conditions. 

 
B. After submittal period expires, requests for substitutions will be considered only when a 

specified product becomes unavailable because of conditions beyond Contractor's control. 
 
1.02 DEFINITIONS 
 

A. Process:  Any proprietary method for installing products that results in an integral, 
functioning part of the Work.  For this Section, the word "product" includes "process." 

 
1.03 SUBMITTALS 
 

A. Submit 5 copies of each separate product substitution request, within time period stated in 
Document 00700 - General Conditions, including: 
 
1. Full submittal data for specified products, following Section 01340- Shop Drawings, 

Product Data and Samples. 
 

2. Full data substantiating compliance of proposed substitutions with Contract Documents 
and substantiating equivalency with specified products: 

 
a. Product identification, including manufacturer's name and address. 
 
b. Manufacturer's literature with precise product description, and directly applicable 

performance and test data and reference standards. 
 
c. Samples, as applicable. 
 
d. Name and address of projects on which proposed product was used in similar or 

equivalent conditions within the last 3 years, and date of installation. 
 
e. Name, address and telephone number of owners, designer, and installing contractor. 
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f. For process substitutions, detailed description of proposed method and drawings 
illustrating methods. 

 
B. Detailed reason(s) for substitution, and tangible benefits accruing to City. 
 
C. Itemized comparison of proposed substitutions with specified products and full description 

of deviations. 
 
D. Fully describe all effects of substitutions on the Work and on separate contracts and work 

by City.  Include full cost data comparing proposed substitution with specified products 
and amount of change in Contract Sum.  Indicate changes in construction schedule (Section 
01325 - Construction Schedules). 

 
E. Substitutions are not permitted when: 
 

1. They are not processed following Document 00700 - General Conditions and this 
Section. 
 

2. Acceptance will require revision of Contract Documents or will change the design 
concept. 

 
3. Delay in construction will occur. 

 
4. No provisions for substitutions are stated in the Contract Documents. 

 
F. Burden of proof of merit of proposed substitution remains solely with Contractor. 

 
1.02 CONTRACTOR'S OPTIONS 
 

A. Options, stated as "Contractor's option(s)" in Contract Documents, are intended to benefit 
the Work through reduced cost, decreased construction time, or better performance within 
designated range of criteria. 

 
B. Volunteer options are not permitted. 
 
C. Notify in writing City Engineer of options chosen. 
 

1.03 QUALITY ASSURANCE 
 

A. To the maximum extent possible, provide products of the same type or function from a 
single manufacturer, make, or source.  Where more than one choice is available, select the 
product which is compatible with other products already selected, specified, or which is in 
use by City. 
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1.04 DESIGNER'S ACTIONS 
 

A. Decision to accept or deny proposed substitute products, or selection of one product instead 
of another, is solely the responsibility of Designer; such decisions and selections are final. 

 
1.05 COSTS FOR REVIEW OF SUBSTITUTIONS 
 

A. Pay costs related to Designer's review and examination of proposed substitutions.  Assume 
liability for obtaining acceptance of substitutions. 

 
B. Reimburse City for actual evaluation costs of Designer's(s') if proposed substitute does not 

meet requirements of Contract Documents, or acceptance of proposed substitute requires 
changes to the Work. 

 
C. Reimburse City for associated design costs, including redesign, additional submittal 

reviews, investigations, Designer's fees and revision of Contract Documents required 
because of the requested substitution.  Design costs are the full price for additional work 
performed, paid at the rates established by Designer's contract with City for Design and 
Contract Documents phase of the Project. 

 
D. Pay for laboratory testing required to obtain information upon which equivalency can be 

determined. 
 
E. If Designer determines that proposed substitutions are not equivalent to specified products, 

furnish one of the specified products without delay in time or additional cost to City. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 
 
 

 
END OF SECTION 
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SECTION 01725 

FIELD SURVEYING 
PART 1 GENERAL 
 
1.01 QUALITY CONTROL 
 

A. Conform to State of Texas laws for surveys requiring licensed surveyors. Employ a 
surveyor acceptable to Project Manager if required by the Contract. 

 
1.02  MEASUREMENT AND PAYMENT 
 

A. UNIT PRICES 
 

1. No separate payment will be made for field surveying. Include cost in unit price for 
related items. 

 
1.03 SUBMITTALS 
 

A. Conform to requirements of Section 01330- Submittal Procedures. 
 
B. Submit name, address, and telephone number of Surveyor to Project Manager before 

starting survey work. 
 
C. Submit documentation verifying accuracy of survey work on request. 
 
D. Submit certificate signed by Surveyor, that elevations and locations of the Work are in 

conformance with the Contract 
 
1.04  PROJECT RECORD DOCUMENTS 

  
A. Maintain a complete and accurate log of control and survey work as it progresses. 
 
B. Prepare a certified survey setting forth dimensions, locations, angles, and elevations of 

construction and site work upon completion of foundation walls and major site 
improvements. 

 
C. Submit record documents under provisions of Section 01785-  Project Record Documents. 

 
1.05 EXAMINATION 
 

A. Verify locations of survey control points prior to starting the Work. 
B. Notify Project Manager immediately if any discrepancies are discovered. 

 
C. Verify project address with the HAS GIS Department. 
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1.06 SURVEY REFERENCE POINTS 
 

A. The City will establish survey control datum as provided in Document 00700- General 
Conditions and as indicated on Drawings. In m Project Manager in Advance of time 
horizontal and vertical control points will be established so verification deemed necessary 
by Project Manager may be done with minimum inconvenience to the City or Contractor. 

B. Locate and protect survey control points prior to starting site work; preserve permanent 
reference points during construction. 

 
C. Notify Project Manager a minimum of 48 hours before relocation of reference points is 

needed due to changes in grades or other reasons. 
 
D. Promptly report loss or destruction of reference points to Project Manager. 
 
E. Reimburse the City for cost of reestablishment of permanent reference points disturbed by 

construction operations. 
 
1.07 SURVEY REQUIREMENTS 

A. Utilize recognized engineering survey practices.  
 
B. Establish a minimum of two permanent benchmarks on site, referenced to established 

control points. Record horizontal and vertical location data on Project record documents. 
 
C. Establish elevations, lines and levels to provide quantities required for measurement and 

payment and for appropriate controls for the Work. Locate and lay out the following with 
appropriate instruments: 

 
1. Site improvements including grading, fill and topsoil placement, utilities, and footings 

and slabs 
 
2. Grid or axis for structures 
 
3. Building foundation, column locations, and ground floor elevations 
 

D. Periodically verify layouts. 

PART 2   PRODUCTS (NOT USED) 

PART 3 PRODUCTS (NOT USED) 
 

END OF SECTION 
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SECTION 01726 

BASE FACILITY SURVEY 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

 
A. “Base Facility” is defined in Section 01423 - References. 
 
B. Survey of Base Facility and related existing conditions. 
 
C. Notification of discoveries. 
 
D. Contractor's survey of Base Facility is intended to identify and describe actual as-found 

conditions to supplement information contained in Base Facility documents and in the 
Drawings and Specifications. 

 
E. Necessary changes in location of the Work may be made by City Engineer to avoid 

unanticipated concealed conditions, following Section 01255 - Modification Procedures. 
 
F. If permanent relocation or reworking of existing conditions is required and not otherwise 

provided for in the Contract Documents, City Engineer will direct Contractor following 
Section 01255 - Modification Procedures. 

 
1.02 BASE FACILITY DOCUMENTS 
 

A. Drawing and Specifications for the Work are based on City-furnished Base Facility 
documents and upon the Designer's limited visual observations of sight-exposed conditions 
existing in February of 2020. 
 
1. Contract Documents do not necessarily completely describe all details of Base Facility 

at interfaces with the Work. 
 

2. The Designer’s observations did not extend to areas or conditions above ceilings or 
inside partitions and chases. 

 
B. Obtain available Base Facility documents from the City Engineer. 

 
1. Drawing and Specifications for the Work are based on the City-furnished Base Facility 

documents and upon limited visual observations of sight-exposed conditions existing 
at the time of Notice to Proceed (NTP). 
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2. The contactor will provide HAS with a map of the project area to be used by the 
infrastructure and IT sections to compile a map of known underground utilities and 
telecommunications lines and equipment.  This process does not replace any base 
survey methods or requirements. 

 
1.03 SEQUENCING AND SCHEDULING 
 

A. Sequence and schedule survey to properly coordinate with other construction operations. 
 
B. Complete survey work, process one or more Document 00685 - Request for Information, 

obtain responses, evaluate and submit cost or schedule impact of responses, and process 
accepted modifications before commencing work of affected Sections. 

 
C. Obtain or designate and protect control samples of Base Facility work during survey and 

maintain until required submittals pertinent thereto are processed. 
 
1.04 BASE FACILITY CONDITIONS 
 

A. Base Facility intended or required to remain takes precedence of fact and control over 
details and construction of interfaces, dimensions, clearances, openings, alignments, and 
substrate conditions between Base Facility and the Work. 

 
B. Base Facility is intended to remain except where shown on Drawings or specified as work 

of Section 01731 - Cutting and Patching or Division 2 sections covering demolition. 
 
1.05 DIMENSIONS 
 

A. Control dimensions are indicated by nominal value on the Drawings within parenthesis.  
This designation means, in addition to other requirements, the Contractor is responsible for 
finding the actual dimension following this Section and using actual dimensions to govern 
placement of work including relationship to and coordination with related work. 
 

1. Follow Section 01255 - Modification Procedures to resolve discrepancies between existing 
conditions and Contract Documents. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 
 
3.01 GENERAL 

A. Survey Base Facility affecting or affected by the Work by on-site examination of existing 
conditions. 
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B. Explore ahead of trenching and excavation work to uncover obstructing underground 
structures sufficiently to determine location, to prevent damage and to prevent interruption 
of services.  Restore to original condition damages to underground structure at no cost or 
time increase to the contract, following Section 01731 - Cutting and Patching. 

 
C. Note discovered discrepancies between the Base Facility and Contract Documents. 

 
1. Use one set of prints of Drawings and Specifications (made from reproducible 

furnished following Section 01110 - Summary of Work) for the sole purpose of 
documenting discoveries.  Designate as “SURVEY DOCUMENTS.” 

 
2. Prepare and issue Document 00685 - Request for Information for each discrepancy, 

following Section 01255 - Modification Procedures. 
 
3. Supplement data noted on survey documents with video or photographs following 

Section 01321 - Construction Photographs as required to clearly and fully describe 
conditions. 

 
D. Coordinate survey of semi-exposed and concealed conditions with work of Sections 01731- 

Cutting and Patching, and 024119 – Selective Structure Demolition. 
 
 
 
 
 

END OF SECTION 
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SECTION 01731 

CUTTING AND PATCHING 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 

 
A. Repair remaining Base Facility. 
  
B. Connect work to Base Facility. 
 
C. Remove construction required to enable required alteration or addition to Base Facility. 
 
D. Uncover work for inspection or reinspection of covered work by authorities having 

jurisdiction. 
 
E. Connect work not done in proper sequence. 
 
F. Make connections or alterations to Base Facility or to work. 
 
G. Provide openings, channels, chases and flues as required. 
 
H. Demolition is specified in Division 2. 

 
1.02 REFERENCES 
 

A. National Terrazzo and Mosaic Association, Inc. (NTMA). 
 
1.03 SUBMITTALS 
 

A. Submit Document 00931 - Request for Information, with supporting data, in advance of 
cutting or patching not shown on the Drawings or which affects: 
 
1. Contract Sum or Time. 
 
2. Visual quality of remaining sight-exposed surfaces exposed after work is complete and 

for which no work is required other than to gain access. 
 
3. Warrantability, value, integrity, serviceability, or life expectancy of any component of 

the Base Facility and the Work. 
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4. Integrity or serviceability of weather-exposed, moisture-resistant, or fire-resistant 
components or systems. 

 
5. Work outside indicated contract limits. 

 
B. Include in each request: 

 
1. Identification of the Project. 
 
2. Description of affected Work. 
 
3. The necessity for cutting and patching. 
 
4. Effect on Base Facility construction, on the Work, or on work of separate contractors 

and work by City. 
 
5. Description of proposed work: 
 

a. Scope of cutting and patching. 
 
b. Contractor, Subcontractor or trades executing work. 
 
c. Products proposed. 
 
d. Extent and type of refinishing. 
 
e. Schedule of operations. 

 
6. Alternatives to cutting and patching, if any. 
 
7. Written permission of separate contractors or installers of work by City whose work 

will be affected, countersigned by City Engineer. 
 

C. Should Base Facility conditions require change of products, follow Section 01630 - Product 
Options and Substitutions.  

 
D. Submit product data and samples following Section 01340 - Shop Drawings, Product Data 

and Samples. 
 

1. Submit manufacturer’s technical literature for each patch material and fully describe 
compatibility with each substrate. 

 
2. Submit samples of paint colors and sheen on gypsum board with taped edges. 
 
3. Submit 2-foot square samples of drywall and plaster finish texture. 
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4. Submit mix designs following Section 01455 - City's Acceptance Testing. 
 
E. Submit written notice to City Engineer designating time work will be uncovered for 

observation.  Do not cut until authorized by City Engineer,  except when documentable 
emergency conditions require immediate cutting. 

 
F. Should conditions of work or schedule indicate change of products or methods, submit 

Document 00931 - Request for Information stating conditions indicating change, 
recommendations for alternative products or methods and submittals.  Follow Section 
01630 - Product Options and Substitutions.  

 
1.04 QUALITY ASSURANCE 
 

A. Cut and patch by persons qualified to perform work. 
 
B. Remove minimum construction necessary.  Return surfaces to appearance of new work and 

match Base Facility. 
 

1. Cut finish surfaces such as masonry, tile, plaster or metals in a straight line at a natural 
line or plane of division from abutting work. 

 
C. Make patch work visually undetectable at 5-feet for exposed and semi-exposed interior 

work, and at 10-feet for exposed and semi-exposed exterior work under Base Facility 
lighting conditions. 

 
D. Presence of a damaged or defective product, finish or type of construction requires 

patching, extending or matching be performed as necessary to make work complete and 
consistent to standards of quality identical to Base Facility. 

 
E. Promptly notify City Engineer by Document 00931 - Request for Information of 

discoveries of construction, such as furnishings and articles having possible historic or 
private value to City. 

 
1. Protect discovery until disposition. 
 
2. Legally dispose of items not removed by City. 

 
1.06 SCHEDULING AND SEQUENCING 
 

A. Provide specific time and date information to City Engineer 48 hours in advance of 
proposed Work involving temporary shutdown of utilities and environmental systems. 

 
B. Notify City Engineer at least 7 days before starting work in areas or conditions affecting 

data, communications, security and paging systems.  Do not cut or patch such systems 
without approval of City Engineer. 
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C. Submit a detailed schedule of proposed connections, including shutdowns and tie-ins.  

Include in the submittal the proposed time and date as well as the anticipated duration of 
the Work.  Submit the detailed schedule coordinated with the construction schedule. 

 
PART 2 PRODUCTS 
 
2.01 MATERIALS 
 

A. Based on the Designer's knowledge of available “as-builts” of the Base Facility, and 
observation of sight-exposed construction, patching materials required include: 
 
1. Paint 
 
2. Gypsum Drywall 
 
3. Lath and Plaster 
 
4. Portland Cement Terrazzo Flooring 
 
5. Concrete Repair  
 
6. Acoustical Ceiling Tile 
 

B. Where there is no specification for a required patch product, provide same products and 
types of construction as analogous Base Facility construction. 
 
1. Determine products required following Section 01726 - Base Facility Survey.  

Determine required workmanship by using equivalent Base Facility products as control 
samples. 

 
PART 3 EXECUTION 
 
3.01 GENERAL PERFORMANCE 

 
A. In addition to demolition work, cut, move or remove discovered non-hazardous-material 

Base Facility items as necessary to provide access or to allow alterations and new work to 
proceed, as approved or directed, including: 

 
1. Repair or remove dangerous and unsanitary conditions. 
 
2. Remove abandoned items and items serving no useful purpose, such as Base Facility 

abandoned HVAC components, piping, data cables, conduit and wiring back to panels, 
and ductwork. 
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a. Confirm abandonment with City Engineer prior to removal. 
 

3. Remove unsuitable or extraneous products not designated for salvage, such as 
abandoned furnishings and equipment, and debris such as rotted wood, rusted metals 
and deteriorated concrete. 

 
B. Patch, repair and refinish Base Facility items intended or designated to remain, to match 

analogous Base Facility conditions for each product, with proper transition between new 
work and Base Facility. 

 
C. Remove and replace defective or deficient new work and work not following Contract 

Documents. 
 
D. Remove samples of Base Facility and work for Contractor's surveillance testing and for 

tests in Section 01455 - City's Acceptance Testing. 
 
E. Provide routine penetrations and applicable fire-rated  or weather-resistant separations for 

plumbing piping,  electrical conduit, HVAC ducts, and similar items required to 
complete the work, including incidental conditions occurring outside the indicated 
 contract limits, which occur in walls, floors, ceilings, partitions and roofs. 

 
F. Repair damage to Base Facility resulting from work under this contract. 
 
G. Perform activities to avoid interference with facility operations and work of other 

contractors, following Document 00700 - General Conditions and Sections 01145 - Use of 
Premises, 01312 - Coordination and Meetings, 01505 - Temporary Facilities and 01506 - 
Temporary Controls. 

 
H. Restore Base Facility to a state equivalent to or better than that before cutting and patching.  

Restore new work to standards of these Specifications.   
 
I. Support, anchor, attach, match, trim and seal materials to work of other contractors.  Unless 

otherwise specified, provide sleeves, inserts, and hangers, required for the execution of the 
Work. 

 
J. Provide shoring, bracing and support as required to maintain structural integrity and protect 

adjacent work from damage during cutting and patching.  Before cutting beams or other 
structural members, anchors, lintels or other supports, request written instructions from 
City Engineer.  Follow such instructions, as applicable. 

 
K. Cut and patch as recommended by manufacturers of patch products, and where possible by 

manufacturer of affected Base Facility products. 
 
L. Fit and adjust products to provide finished installation complying with specified products, 

functions, tolerances and finishes. 
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M. Restore Base Facility damaged as a result of the Work.  Install work following Contract 

Documents, Base Facility documents, trade standards, or governing agencies, as 
applicable. 
 
1.   Follow Section 01726 - Base Facility Survey to document Base Facility damage Base 

Facility prior to commencing work. 
 

N. Refinish entire exposed and semi-exposed surfaces. 
 

1. For continuous surfaces, refinish to nearest change in plane.  Remove and reinstall 
remaining signs, hardware and similar interferences. 

 
2. For an assembly, refinish entire unit. 

 
O. Where cutting and patching fails to match Base Facility work, provide complete 

replacement work. 
 
3.02 TEMPORARY FACILITIES AND PROTECTION 
 

A. Follow Section 01505 - Temporary Facilities. 
 
3.03 INSPECTION AND COORDINATION 
 

A. Inspect Base Facility following Section 01726 - Base Facility Survey, and if required 
provide Contractor's testing following Section 01450 - Contractor's Quality Control, for 
Base Facility conditions subject to this Section. 

 
B. Report by Document 00931 - Request for Information Questionable Base Facility 

conditions that affect the Work. 
 
C. Obtain written authorizations before beginning utility or environmental systems work 

affecting Base Facility outside the contract limits. 
 
D. Coordinate work with demolition work specified in Division 2. 

 
3.04 REMAINING FLOORS, WALLS, CEILINGS AND DOORWAYS 
 

A. Where only partitions are removed, patch remaining floors, walls and ceilings, with 
substrate and finish materials to match Base Facility. 
 

1. Where removal of partitions results in adjacent spaces becoming one, rework floors 
and remaining walls and ceilings to provide smooth planes without breaks, steps or 
bulkheads. 
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2. Where extreme change of plane occurs, obtain direction by Document 00931 - Request 
for Information. 

 
B. Trim and refinish Base Facility doors as necessary to clear plane of new floors. 

 
3.05 DAMAGED SURFACES 
 

A. Replace or patch any portion surfaces of the Work and Base Facility found damaged, lifted, 
discolored, or showing other imperfections resulting from work, with matching sound 
material and finish. 

 
1. Provide proper support of substrate before patching. 
 
2. Refinish patched portions of painted or coated surfaces scheduled for new finish, to 

produce uniform color and texture over entire surface. 
 

a. Tape, float, sand and apply two coats of latex paint to repaired Base Facility 
drywall, plaster, doors and doorframes. 

 
3. Exceptions:  Fully patch remaining Base Facility surfaces exposed and semi-exposed 

to public view to match all visual characteristics of Base Facility. 
 
3.06 TRANSITION FROM BASE FACILITY TO NEW CONSTRUCTION 
 

A. Where new work abuts or finishes against Base Facility work, make smooth and 
workmanlike transition.  Match patched work adjacent to Base Facility work for all visual 
characteristics. 

 
1. Where smooth transition is not possible, terminate Base Facility surface neatly along a 

straight line at a natural line or plane of division, and provide edge trim appropriate to 
substrate and finish. 

 
2. Exceptions:  Fully patch remaining Base Facility surfaces exposed and semi-exposed 

to public view to match all visual characteristics of Base Facility. 
3.07 SITE UTILITY AND BUILDING ENVIRONMENTAL SYSTEMS 
 

A. Perform work needed to complete connections and tie-ins to Base Facility.  Keep Base 
Facility in continuous operation unless otherwise specifically permitted or approved by 
City Engineer. 

 
B. Base Facility electrical and mechanical systems and site utilities are intended to be 

functioning properly prior to start of the Work.  Follow Section 01505 to confirm proper 
function. 
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1. Notify City Engineer by Document 00931 - Request for Information of non-operating 
systems prior to commencing affected work in each area. 

 
2. Do not proceed with work affecting improperly functioning utilities or systems until 

corrective work is complete. 
 

C.  Make required cuts, plugs and terminations.  Tag remaining lines with contents names and 
direction of flow, whether or not flow is active, using weather-resistant tags and permanent 
markers. 

 
D.  Plumbing Systems and HVAC Systems: 

 
1. Provide temporary or permanent by-passes, test plugs and stop valves in plumbing 

waste and supply lines, and in HVAC system piping as individual fixtures and 
equipment are removed.  Do not bypass wastewater or sludge into waterways.  Provide 
temporary pumping facilities to handle  wastewater if necessary.  Provide temporary 
power supply and piping to facilitate construction where necessary. 
 
a. Scope, type and locations of temporary plugs and valves are at the Contractor's 

option, as approved, based on Base Facility conditions encountered. 
 
b. Unless otherwise required, install permanent plugs and valves as follows: 

 
1) For risers tapped into remaining lateral lines cut and plug risers as close as 

practical to laterals. 
 
2) For laterals, cut and plug approximately one foot from surface of Base Facility 

demising walls intended to remain. 
 
3) For risers extending through floors in unoccupied areas, cut and plug 

approximately one foot above top surface of Base Facility floor. 
 
4) For risers extending through floors in occupied areas and which cannot be fully 

removed following Paragraph 1) above, cut and plug flush with surface of Base 
Facility floor. 

E. Electrical Power Systems: 
 

1. Provide temporary or permanent bypasses and terminations of electrical systems.  Do 
no work on Base Facility data, communications, security or paging systems following 
Paragraph 1.05.B above. 

 
a. Scope, type and location of terminations are at the Contractor's option, as approved, 

determined by Base Facility conditions encountered. 
 
b. Unless otherwise required, terminate electrical lines as follows: 
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1) For circuits tapped into remaining laterals intended to remain and which occur 

above Base Facility ceiling planes, terminate circuits in approximately sized 
junction boxes as close as practical to the lateral.  Attach boxes to building 
structure, install wire nuts on unconnected wires, and permanently label outside 
of box with panel/circuit number and voltage. 

 
2) For abandoned circuits, remove wire, conduit, boxes, breakers and related 

components back to the respective panel boxes or terminal boards, and provide 
a blank plate in the breaker slot, and identify plate as “SPARE CIRCUIT/ 
(CAPACITY) AMP” minimum. 

 
c. Unless otherwise required by demolition work, and where Base Facility ceilings 

are indicated for removal, leave paging and security system components in place, 
using at least two hanger wires per device. 

 
2.  Provide permanent support for risers and laterals intended to remain. 
 
3.  Fit ductwork, conduit and pipes water-tight, air-tight and fire-stopped, following 

Section 078413, at penetrations through walls, floors and  ceiling, whether or not 
Base Facility penetrations are constructed as water-, air- or fire-tight. 

 
a. If not otherwise shown on Drawings, provide properly sized fire dampers for 

remaining Base Facility ducts which penetrate fire-rated  construction,  and 
which do not already have fire dampers. 

4.  Temporarily or permanently seal penetrations of removed laterals and risers through 
floors and full-height walls with firestopping, following demolition requirements, as 
work progresses. 

 
5.  Provide minimum 20-gauge galvanized sheet metal plate with self-tapping screws at 

openings in ductwork.  Seal joints as required to prevent air intake or exhaust. 
 
6.  Remove hangers or supports where associated mechanical and electrical work is 

removed, if not accomplished as part of Section 024119 Selective Demolition. 
 
7.  Remove site utility lines without disturbing underlying soil or sub-base. 

 
F. Insofar as possible, test work under operating conditions before final tie-ins are made to 

connect equipment to the Base Facility.   Test remaining utilities and service in presence 
of City Engineer before covering up.  Repair defects and deficiencies. 

 
3.10 CONCRETE MASONRY UNITS (CMU) 
 

A. Remove Base Facility CMU to lines required to receive new work. 
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3.12 GYPSUM DRYWALL SYSTEMS 
 

A. Follow Section 092900. 
 
B. Fasten new framing to Base Facility with powder-actuated or drill-in fasteners at conditions 

subject to shear and compression loads, with drill- in fasteners at conditions subject to 
tension loads, and with drywall screws firmly secured to Base Facility metal framing. 

 
3.13 PLASTER 
 

A. Follow Section 092400. 
 

3.14 PAINT 
 

A. Prepare and prime substrates following manufacturer's recommendations. 
 
B. Apply paint with equipment as required to achieve match with Base Facility.  Apply at 

rates recommended by manufacturer. 
 
C. Follow Section 099000. 

 
 
3.17 INTERIM CLEANING 
 

A. Clean occupied areas daily.  Immediately remove spillage, overspray, dust and debris in 
occupied areas and at points of access into contract  limits.  Sweep and wet mop floors as 
required, using safety cones and tape barricades as required cleaning operations. 

 
B. Make surfaces ready for work of successive trades. 
 
C. At completion of work in each area, provide final cleaning following Section 01770 - 

Contract Closeout. 
 
 
 
 

END OF SECTION 
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SECTION 01740 

SITE RESTORATION 

 

PART 1  GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Restoration of site affected by the Work in public or private property, including pavement, 
esplanades, sidewalks, driveways, fences, lawns and landscaping. 

 
1.02 MEASUREMENT AND PAYMENT 
 

A. Unit Prices 
 
1. Payment for restoration of Project site disturbed by utility construction operations is on 

a linear foot basis.  Measurement will be as provided for corresponding utility in each 
Specification section.  No separate payment made for branch pipe, valves, and other 
associated work for utilities.  Measurement for restoration with multiple utilities within 
the same right-of-way will be on a linear foot basis for only one utility. 

 
2. No separate payment made for facility or roadway projects.  Include cost in the surface 

improvements associated with the facility or roadway construction. 
 
3. Payment includes required site restoration within the right-of-way or easement 

regardless of size or type of pipe, method of construction, paved or unpaved areas or 
thickness and width of pavement. 

 
4. No separate payment made for site restoration for service connections under this 

Section.  Include cost in appropriate utility Section. 
 
5. Refer to Section 01270 – Measurement and Payment for Unit Price procedures. 
 

B.  Stipulated Price (Lump Sum) Contracts.  If Contract is Stipulated Price Contract, include 
payment for work under this Section in total Stipulated Price. 

 
1.03 DEFINITIONS 
 

A. Phase: Locations identified on the plans and listed in Section 01110 – Summary of Work 
and Section 01326 – Construction Sequencing. 

 
B. Site Restoration: Replacement or reconstruction of site Improvements located in rights-of-

way, easements, public property, and private property affected or altered by the Work. 
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C. Site Improvement: Includes pavement curbs and gutters, esplanades, sidewalks, driveways, 
fences, lawns, irrigation systems, landscaping, and other improvements in existence at the 
Project site before commencement of construction operations. 

 
1.04 SUBMITTALS 
 

A. Conform to requirements of Section 01330 – Submittal Procedures. 
 
B. Schedule of testing, service connections, abandonment, backfill, and site restoration. 
 
C. Sample of notices to residents outlining their responsibility for maintenance of site 

improvements adjacent to the Project that are not disturbed by construction operations. 
 
1.05 SCHEDULING 
 

A. Schedule testing, service connections, abandonment, backfill and site restoration 
immediately following completion of pipe laying work or paving within each block or line 
segment. 

 
B. Phased Construction: 

 
1.  Commencement of subsequent Phase(s) will follow scheduling of site restoration of 

prior Phase.  Limit work to a maximum of two (2) Phases of the project. 
 

C. Construction of Project(s) with no Phases listed in Section 01110 – Summary of Work: 
 

1.  Complete site restoration prior to disturbing over 50% of total project linear feet or 
2,000 linear feet, whichever is greater, of right-of-way or easement. 

 
2.  Limit work to a maximum of 50% of total project linear feet or 2, 000 linear feet, 

whichever is greater, of right-of-way or easement.  Commence work in additional right-
of-way or easement after completion of site restoration. 

PART 2  PRODUCTS 
 
2.01 MATERIALS 
 

A. Pavement, Sidewalks, and Driveways:  Materials specified in Section 02951 – Pavement 
Repair and Resurfacing. 

 
B. Seeding and Sodding:  Sod specified in Section 02922 – Sodding and Seed specified in 

Section 02921 – Hydro-Mulch Seeding. 
 
C. Trees, Shrubs and Planting: Conform to requirement in Section 01562 – Tree and Plant 

Protection. 
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PART 3 EXECUTION  
 
3.01 PREPATORY WORK 
 

A. Provide cleanup and restoration crews to work closely behind pipe laying and roadway 
construction crews, and where necessary, during testing, service restoration, abandonment, 
backfill and surface restoration. 

 
B. Water Lines:  Unless otherwise approved by Project Manager, comply with the following: 
 

1.   Once Project Manager approves work within a Phase, immediately begin preparatory 
work for disinfection effort. 

 
2.   No later than three (3) days after completing disinfection preparatory work, submit to 

City appropriate request for disinfection. 
 
3.   If City fails to perform initial disinfection of lines in accordance with Section 02514 – 

Disinfection of Water Lines, within seven (7) days from submission of appropriate 
request, and if approved by Project Manager, pipe laying operations may continue 
beyond approved limits until the City responds. 

 
4.   Immediately after transfer of services, begin abandonment of old water lines and site 

restoration. 
 

C. Wastewater Lines: 
 

1.  Once Project Manager approves work within a Line Segment, immediately begin 
preparatory work for testing effort. 

 
2.   No later than three (3) days after completing preparatory work for testing, initiate 

testing work. 
 
3.  Immediately after transfer of service connections, begin abandonment of old 

wastewater lines, and site restorations. 
 

D. Street Construction and Paving Projects: 
 

1. Once Project Manager approves work within a Line Segment or Block, immediately 
begin preparatory work for testing effort. 

 
2. No later than three (3) days after completing preparatory work for testing, initiate 

testing work. 
 
3. Immediately after testing, begin site restoration. 

 
E. Street Construction and Paving Projects: 
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1.   Once Project Manager approves work within a Block, immediately begin preparatory 
work for sidewalk construction, sodding and hydro-mulching and tree planting. 

 
2.   No later than seven (7) days after completing preparatory work, initiate construction. 

 
3.02 CLEANING 
 

A. Remove debris and trash to maintain a clean and orderly site in accordance with 
requirements of General Conditions and Section 01576 Waste Material Disposal. 

 
3.03 LANDSCAPING AND FENCES 
 

A.  Seeding and Sodding. 
 

1.  Remove construction debris and level area with bank sand so that new grass surface 
matches level of existing grass and maintains preconstruction drainage patterns. Level 
and fill minor ruts or depressions caused by construction operations with bank sand, 
where grass is still viable. 

 
2.  Restore previously existing turfed areas with sod and fertilize in accordance with 

Section 02922 Sodding.  Sod to match existing turf. 
 
3.  Restore unpaved areas not requiring sodding with hydro-mulch seeding conforming to 

Section 02921 – Hydro-Mulch Seeding. 
 

B. Trees, Shrubbery and Plants. 
 

1.  Remove and replant trees, shrubs, and plants in accordance with Section 01562 – Tree 
and Plant Protection. 

 
C.  Fence Replacement. 
 

1.  Replace removed or damaged fencing to equal or better condition than existed prior to 
construction, including concrete footing and mow strips.  Provide new wood posts, top 
and bottom railings and panels. Metal fencing material, not damaged by the Work, may 
be reused. 

 
2.  Remove and dispose of damaged or substandard material. 
 

3.04 MAINTENANCE  
 
A. Maintain shrubs, plantings and seeded or sodded areas. 
 
B. Replace shrubs, plantings and seeded or sodded areas that fail to become established. 
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C. Refer to Section 01562 – Tree and Plant Protection, Section 02921 – Hydro-Mulch 
Seeding, and Section 02922 – Sodding for Maintenance Requirements. 

 
 
 
 

END OF SECTION 
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SECTION 01761 

PROTECTION OF EXISTING SERVICES 

 

PART 1 GENERAL 
 
1.01  SECTION INCLUDES 
 

A. Requirements to protect existing services and minimize impact of interruptions.  
 
1.02 DEFINITIONS: 
 

A.  Service is defined to include utilities (natural gas, water, or power); lighting and emergency 
lighting; data and telecommunications; closed-circuit video, control and monitoring 
circuits, and air conditioning, heating, and ventilating.  Service types include:   

 
1.  Power. 
 
2.  Lighting, and emergency lighting. 
 
3.  Paging. 
 
4.  Telephone. 
 
5.  Video. 
 
6.  Data and computer networks. 
 
7.  Water. 
 
8.  Natural gas. 
 
9.  Heating, ventilating, and air conditioning 
 

B. Data and Telecom Service is defined to include: 
 

1. Wiring and cable used for the transmission of data, voice, or video information. 
 
2. Wiring for low voltage monitoring and control of various types of devices. 
 

C.  Service interruption is defined to include any temporary or permanent inability to provide 
the service as contracted or as intended and includes interference with or disruption to 
source, distribution, or terminal items of a service system. 
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D.  Response time is defined to be the time elapsed between the time that a Service Interruption 
becomes known to the Contractor and the time that a person is at the site of the interruption 
or, if the site of the interruption is not immediately known, at the job site to diagnose and 
locate the service interruption. 

 
1.03  PERFORMANCE REQUIREMENTS 
 

A.  Contractor is required to protect and maintain existing services to those operating areas of 
the Airport.  

 
1.  Where services are affected by construction activities and interruption of service is 

required to complete the Work, schedule service interruption to minimize impact. 
 
2.  Where services cannot be interrupted, provide alternate services or circuits as required 

to maintain affected services.  Design and implement service "cut-over" so that services 
are maintained without interruption. 

 
B.  Train employees and subcontractors to ensure that accidental service interruptions are 

promptly recognized, and appropriate responses can be initiated. 
 
C.  Maintain personnel, equipment, and parts at hand or on call to provide the response times 

indicated.  
 
D.  Interruptions to Existing Service are classified as follows: 
 

1.  Security Service Interruption:   
 

a.  Any service interruption of power, lighting, or data and telecom service that affects 
and compromises one of the following: 

 
(1)  FAA Security  
 
(2)  Airline Security  
 
(3)  Airport Security  
 
(4)  Other government entity charged with enforcing security at the Airport 

(Houston Police Department, FBI, Secret Service, etc.). 
 

b.  Security Services must be active at all times. 
 

2.  Life Safety Service Interruption:   
 

a.  Any service interruption of power, lighting, or data and telecom service affecting 
or compromising one or more of the following life safety systems. 
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(1)  Fire/smoke alarms. 
 
(2)  Emergency lighting. 
 
(3)  Elevator operations in "Fire" mode. 
 
(4)  Emergency intercom systems.  

 
b.  Life Safety Services must be active at all times. 

 
3.  Business Service Interruption:   

 
a. `Any service interruption of utility service (power, lighting, natural gas, data and 

telecom, etc.) that affects and compromises the ability of a profit-seeking entity to 
earn revenue, including: 
 
(1)  Airline:  Includes FIDS network, reservation/confirmation systems, paging 

systems. 
 
(2)  Tenants Other Than Airlines:  Point of sale systems, reservation/confirmation 

systems, utilities for storing, cooking, or maintaining food for sale to the public. 
 

b.  Business Services must be active at all times in the areas of the Airport served by 
Airlines or other tenants during hours of their operation.  

 
4. Comfort / Convenience Service Interruption :   

 
a.  Any service interruption of power, lighting, or data and telecom services affecting 

or compromising the comfort or convenience of those using the Airport 
(passengers, visitors, employees, concessionaires, etc.) including: 

 
(1)  Lighting. 
 
(2)  Air Conditioning. 
 
(3)  Heating. 
 
(4)  Public telephones.  
 
(5)  Elevators. 

 
b.  Minimize Comfort/Convenience Service Interruptions except in construction areas. 

 
1.04 SUBMITTALS 
 

A.  Schedule of service interruptions. 



IAH Terminal A – Vestibule Efficiency Upgrades 
Project No. 257A & 257B           PROTECTION OF EXISTING SERVICES 

PROTECTION OF EXISTING SERVICES 

01761-4  ver. 06.17.19 

B.  Emergency Response Plan. 
 
1.05 QUALITY ASSURANCE 
 

A.  Develop emergency response plan for each class of service interruption indicated.  Notify 
other contractors responsible for services and obtain contact information.  Where possible, 
obtain written instructions for emergency repairs from the contractor responsible for each 
service.  Where required, arrange for contractor personnel to be available to meet required 
response times. 

 
1.06  COORDINATION AND SEQUENCING 
 

A.  Schedule and execute construction activities to prevent service interruption or, where 
service interruption is required to complete the Work, minimize service interruption.   

 
1.07 SCHEDULING 
 

A.  Follow Section 01325. 
 
B.  Develop a schedule of required service interruptions.  Coordinate with the schedules 

required by Section 01325 and revise as required by the City or project conditions. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 

3.01 CONTRACTOR RESPONSIBILITIES: 
 

A.  Follow Section 01726. 
 
B.  Scheduled Service Interruptions:  Notify the City Engineer in writing not less than 7 days 

in advance of a scheduled service interruption.  Use the attached form and include the 
following information in addition to the information required on the form: 

 
1.  Type and classification of service. 
 
2.  Location. 
 
3.  Area(s) affected. 
 
4.  Entities affected. 
 
5.  Expected duration.  

 
C.  Complete a Work Area Notification form for any/all service interruptions and/or  
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D.  Unscheduled Service Interruptions to Data and Telecom Service: 
 

1.  Immediately notify IAH 24-Hour Emergency Dispatch Service at (281) 230-3024 Do 
not attempt to repair these lines.  Include the following information: 

 
a.  Location. 
 
b.  Area(s) affected. 
 
c.  Type and classification of service (if known). 
 
d.  Entities affected (if known).  

 
2.  In addition to the notification requirements above, immediately notify the City 

Engineer of interruption. 
 

E. Unscheduled Service Interruptions to Service Other Than Data and Telecom Service: 
 

1.  When executing Work in an area known to have existing services, maintain on-site or 
on-call capability to initiate repairs to unscheduled service interruptions within the 
response times required. 

 
2.  Immediately notify the City Engineer of interruption.  

 
a.  Location. 
 
b.  Area(s) affected. 
 
c.  Type and classification of service (if known). 
 
d.  Entities affected (if known).  

 
3. Response Times to Interruptions to Existing Service: 

 
a.  Security Service Interruption:  15 minutes. 
 
b.  Life Safety Service Interruption:  15 minutes. 
 
c.  Business Service Interruption:   

 
(1) Service Interruptions to Airlines:  15 minutes. 
 
(2) Service Interruptions to Tenants other than Airlines:  1 hour. 

 
d. Comfort/Convenience Service Interruption:  1 hour. 
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END OF SECTION 
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SECTION 01770 

CONTRACT CLOSEOUT 

 

PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Submittal of Operation and Maintenance (O & M) manual, lien releases, record 
documents, badges, and keys. 

 
B. O & M manual format and contents. 
 
C. Final cleaning.  Interim cleaning is specified in Section 01505. 
 
D. Systems demonstrations and personnel training. 
 
E. Notification of Substantial Completion. 
 
F. Contractor's punch list. 
 
G. Record of the Work. 
 
H. Forwarding of Contractor-Salvaged products (CSP), and extra products. 

 
1.02 SUBMITTALS 
   

A.  Two weeks before Substantial Completion inspection, submit 2 sets of Preliminary O & M 
manual (Paragraph 1.03), 1 copy to Designer and 1 copy direct to City Engineer. 

 
B. Subsequent to Preliminary O & M manual submittal and precedent to final Certificate for 

Payment, submit the following: 
 
1.  The Contractor shall submit Preliminary O&M Manuals to the City for review and 

acceptance a minimum of 60 calendar days prior to starting the commissioning process. 
 
2.  Release or Waiver of Liens and consents of sureties following Documents 00700- 

General Conditions and 00800 - Supplementary Conditions. 
 
3.  BIM As-Built and BIM Record Documents 

 
a.  Provide the final coordinated trade construction as-built and/or fabrication models 

in native format, to the City at regular intervals at the end of the Construction Phase 
that will have incorporated all addenda, approved Change Orders, and the 
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modifications and deliver the final record model to the City as part of the project 
close-out documents. 

 
b.  The format of the delivered documents shall consist of: 
 

1)  PDF files of drawings and specifications. 
 
2)  HAS approved AutoCAD version of drawings. 
 
3)  Native formats of the BIM model including HAS approved Revit version. 
 
4)  HAS approved version of Navisworks files and Civi3D 
 
5)  All information, drawings and manuals should conform with HAS approved 

BIM standards and BPxP. 
 
4.  File organization, File directory structure, Sheet Borders, titles, method of delivery and 

other specifications should be in conform to HAS CAD/GIS Data Standards and HAS 
BIM Standards, available in  www.fly2houston.com/tip.  

 
5. Security identification badges. 
 
6. Construction and other master keys. 
 

1.03 O&M MANUAL CONTENTS AND FORMAT 
 

A. Provide O & M Manual with full information to allow matching products under future 
contracts to products under this contract, and to allow City to operate, maintain and repair 
(for user-serviceable aspects) products, including trade names, model or type numbers, 
colors dimensions, and other physical characteristics. 

 
B. Electronic Format: 
 

1. Submit in searchable PDF to reflect 8.5” x 11” inch page and margins shall be formatted 
for double-sided print out or copy.  Large format shall be pre-approved by the City.2.  
Sections within the O & M Manual shall also be formatted to reflect dividers if a 
printout copy is desired.3. Cover of the O& M Manual shall be titled “OPERATION 
AND MAINTENANCE MANUAL, title of project and subject matter and “Number _ 
of _ if multiple volumes are developed. Include the City’s Project Number and AIP/CIP 
Number. 

 
C. Contents: 
 

1. Table of Contents for each volume, naming each Part. 
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2. Part 1:  Directory with name, address, and telephone number of Designer, Contractor, 
and Subcontractors and Suppliers for each Project Manual Section. 

 
3. Part 2:  Operation and maintenance instructions, arranged by Project Manual Section 

number where practical, and where not, by system.  Include: 
 

a. For finish materials, maintenance instructions prepared by manufacturers, 
including recommended cleaning methods and materials and special precautions 
identifying detrimental agents. 

 
b. Utility, door and window hardware, HVAC, plumbing and electrical products, 

prepared by product manufacturer, including: 
 

1) Product design criteria, functions, normal operating characteristics, and limiting 
conditions. 

 
2) Assembly, installation, alignment, adjustment, checking instructions, and 

troubleshooting guide. 
 
3) Operating instructions for start-up, normal operation, regulation and control, 

normal shutdown, and emergency shutdown. 
 
4) Lubrication and detailed maintenance instructions; detailed drawings giving 

location of each maintainable part and lubrication point and detailed 
instructions on disassembly and reassembly of products. 

 
5) Spare parts list for operating products, prepared by manufacturers, including 

detailed drawings giving location of each maintainable part; describe predicted 
life of parts subject to wear, lists of spares recommended for user-service 
inventory, and nearest source of in-stock spares. 

 
6) Outline, cross-section, and assembly drawings; engineering data; wiring 

diagrams. 
 
7) Test data and performance curves. 

 
4. Part 3:  Project documents and certificates, including: 
 

a. Shop drawings, product data, and where practical, samples. 
 
b. Air and water balance reports. 
 
c. Certificates of occupancy or use. 
 
d. Product certifications and mix designs. 
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e. Material Safety Data Sheets. 
 
5. Part 4:  Copy (not original) of each warranty form containing language of final 

warranty. 
 
6. Part 5:  Meeting notes from systems demonstrations. 
 
7. Revise content and arrangement of preliminary Manual until approval by City 

Engineer. 
 

1.04 FINAL CLEANING 
 
A. Execute final cleaning prior to Substantial Completion [of each Stage]. 
 
B. Clean surfaces exposed to view; remove temporary labels and protective coverings, stains 

and foreign substances; polish transparent and glossy surfaces; vacuum carpeted and soft 
surfaces.  Clean equipment and fixtures to sanitary condition. Clean permanent filters and 
install new replaceable filters at equipment.  Clean HVAC diffusers. 

 
C. Remove and legally dispose of waste and surplus products and rubbish, including from 

roofs, gutters, downspouts, drainage systems, pavements, lawn and landscaped areas, and 
elsewhere from site. 

 
D. Sweep streets and parking areas, rake lawn and landscaped areas. 
 
E. Wash roofs, opaque building walls and sidewalks. 
 
F. Remove temporary facilities and controls. 
 
G. Leave premises in spotless condition, requiring no further cleaning of construction by City. 
 
H. Adjust products to proper operating condition. 

 
I. Correct defective function of products. 

 
1.05 SYSTEMS DEMONSTRATIONS AND PERSONNEL TRAINING 
 

A. Demonstrate proper operation and maintenance of each product to City’s maintenance 
personnel precedent to Substantial Completion inspection. 

 
1. Operate HVAC, plumbing, and electrical systems 7 continuous days precedent to 

personnel training. 
 
B. Precedent to submittal of O & M Manual, train City's maintenance personnel in proper 

operation, adjustment, and maintenance of products and systems, using the preliminary O 
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& M Manual as the basis of instruction.  Continue training until City's personnel 
demonstrate proper knowledge and skills. 

 
C. Take minutes of meetings, including sign-in sheet, and record subjects covered in each 

session.  Bind minutes in O&M Manual. 
 

1.06 NOTIFICATION OF SUBSTANTIAL COMPLETION 
 

A. When Contractor considers the Work (or a designated portion or stage thereof identified in 
Section 01326 - Construction Sequencing) substantially complete, submit written notice 
and Punchlist (Paragraph 1.04) to City Engineer. 

 
1. Do not claim Substantial Completion until authorities having jurisdiction issue 

certificates of occupancy or use and related inspections affirming compliance. 
 
2. Attach copy of each certificate to Substantial Completion form. 

 
B. Within a reasonable time after receipt of certificates, an inspection will be made by City 

Engineer and Designer to determine status of completion. 
 
C. Should the Work be determined by City Engineer as not substantially complete as a result 

of any Substantial Completion inspection, Contractor will be notified in writing. 
 

1. Remedy deficiencies. 
 
2. Send written notice of Substantial Completion as above. 
 
3. City Engineer and Designer will reinspect the Work. 
 
4. Pay costs of Designer’s second and subsequent Substantial Completion inspections, by 

Change Order. 
 

D. When the Work is determined as substantially complete, the Certificate of Substantial 
Completion will be executed. 

 
1.07 CONTRACTOR'S PUNCHLIST 
 

A. Prior to and in connection with Substantial Completion procedures, prepare a written 
Punchlist on a [room-by-room] [area-by-area] basis [for each stage] and as follows: 

 
1. Designer will provide one reproducible copy of then-current floor plans.  These 

drawings are the basis of Contractor’s Punchlist. 
 
2. Inspect the Work and mark applicable comments on the floor plans.  Prepare written 

notes as required to supplement notes made on drawings. 



IAH Terminal A – Vestibule Efficiency Upgrades 
Project No. 257A & 257B               CONTRACT CLOSEOUT 

PROTECTION OF EXISTING SERVICES 

01770- 6  ver. 07.18.12 

3. Continue completion of the Work including Punchlist items, marking off completed 
items. 

 
4. Forward 3 diazo prints of the annotated Drawings to City Engineer accompanied by 

notification that Substantial Completion Inspection is ready. 
 
B. Schedule Punchlist Inspection and other closeout inspections through City Engineer. 
 
C. Punchlist inspection will be attended by the following as a minimum: 
 

1. Contractor, Contractor’s Superintendent, and applicable Subcontractors’ 
superintendents.  Attend with Punchlist drawing. 

 
2. City Engineer. 
 
3. Designer. 
 
4. Others of City Engineer’s choice. 
 

D. Substantial Completion inspection will be made during one or more mutually agreed times 
to inspect the Work, to review and amend Contractor’s Punchlist.  If the work is 
substantially complete, Document 00645 - Certificate of Substantial Completion will be 
executed. 

 
1. Amendments to the Contractor’s Punchlist will be made on the reproducible. 
 
2. Within 5 days of execution of Document 00645, provide 4 copies of the amended Punch 

List and original Document 00645 to City Engineer. 
 

E. Expeditiously correct work. 
 
F. Process each reinspection as above and in Paragraph 1.04. 
 
G. Punchlist items and corrections required after execution of Document 00650 - Certificate 

of Final Completion will be processed as warranty work following Document 00700 - 
General Conditions, Paragraph 3.12. 

 
1.08 RECORD OF THE WORK 
 

A. Following requirements expand Paragraph 3.16 of Documents 00700 - General Conditions 
and 00800 - Supplementary Conditions. 

 
B. Record information concurrently with construction progress.  Do not conceal work until 

required information is recorded. 
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C. Keep in a secure location in the [field office (Section 01505- Temporary Facilities) at the 
site] [Contractor’s office] and timely record the Work as actually built as the Work 
progresses. 

 
 1. Contractor shall maintain one full size set of Construction Documents and one set of 

the Project Manual(s) in the Contractor’s Field office. In addition, the Contractor shall 
maintain one record set of submittal data, video and photographic data, and other record 
data as required by to support and supplement record changes made on Drawings and 
the Project Manual(s). 

 
2. Legibly note variations from Contract Documents on Drawings, Project Manual and 

submittal data, whichever most clearly shows the change. 
 
3. Clearly mark each document in red ink “RECORD OF THE WORK.  Use only for 

recording field deviations and actual constructed conditions and arrangements.” 
 

D. Keep documents current and make available for inspection by City Engineer. 
 
E. Show following minimum information, as applicable to type of work, marked in fine-point 

red ink: 
 

1. Measured depths of foundation elements in relation to finish first floor datum. 
 
2. Measured horizontal locations and elevations of underground utilities and 

appurtenances, referenced to permanent surface improvements. 
3. Elevations of underground utilities referenced to City’s benchmark utilized for project. 
 
4. Measured locations of internal utilities, environmental systems and appurtenances 

concealed in construction, referenced to visible and accessible features of construction. 
 
5. Field changes of dimension and detail. 
 
6. Changes made by RFI (Document 00931). 
 
7. Changes made by Modifications. 
 
8. Details not on original Contract Documents. 
 
9. References to related shop drawings, product data, samples, RFIs and Modifications. 
 

F. Upon completion of the Work, collect diazo prints of marked-up Drawings, one single-
sided copy of marked-up Project Manual, one set of shop drawings (including diskettes of 
CADD files prepared as part of the Contract, such as data required by Section 01340- Shop 
Drawings, Product Data and Samples), one original set of product data (Section 01340), 
one set of RFIs, one set of Modifications, one set of originals of video tapes and one copy 
of photographs (Section 01321 - Construction Photographs), and other required documents. 



IAH Terminal A – Vestibule Efficiency Upgrades 
Project No. 257A & 257B               CONTRACT CLOSEOUT 

PROTECTION OF EXISTING SERVICES 

01770- 8  ver. 07.18.12 

1. Clearly mark each document, immediately adjacent to the “RECORD OF THE 
WORK” mark, in red ink thus: 
 

“CERTIFIED AS THE CORRECT AND COMPLETE RECORD OF WORK 
PERFORMED. 

           ___________________________ (Contractor Firm Name) 
           ___________________________ (Authorized Signature) 
           ___________________________ (Date) 
 

G. Transmit all records to City Engineer. 
 
H. Transmit reproducible copies of Drawings (see Section 01110 - Summary of Work) to City 

Engineer. 
 
I. Submit proper record of the Work, in addition to other requirements in the Contract 

Documents, precedent to City Engineer’s authorization for release of final payment. 
 
1.09 FORWARDING CSP AND EXTRA PRODUCTS 
 

A. Before submitting final application for payment, forward remaining proper CSP (Section 
01110 - Summary of Work), extra products, including spare parts (specified in other 
Sections) to location designated by City Engineer. 

 
B. Furnish pallets and containers as required for proper product storage. 
 
C. Unload products from Contractor’s vehicles.  Place pallets, containers and products as 

directed by City Engineer. 
 
D. Obtain written transfer of title or receipt. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 
 
 
 

END OF SECTION 
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SECTION 01782 

OPERATIONS AND MAINTENANCE DATA 

 

PART 1  GENERAL  
 
1.01  SECTION INCLUDES  

A.  Submittal requirements for equipment and facility Operations and Maintenance (O&M) 
Manuals  

1.02 MEASUREMENT AND PAYMENT  

A.  Measurement for equipment O&M Manuals is on a lump sum basis equal to five percent 
of the individual equipment value contained in Schedule of Unit Prices or Schedule of 
Values. The lump sum amount may be included in the first Progress Payment following 
approval of the O&M Manuals by Project Manager.  

1.03 SUBMITTALS  

A.  Conform to requirements of Section 01330 - Submittal Procedures.  Submit a list of O&M 
Manuals and parts manuals for equipment to be incorporated into the Work.  

B.  Submit documents with 8-1/2 x 11-inch text pages, bound in 3-ring/D binders with durable 
plastic covers.   

C.  Print "OPERATION AND MAINTENANCE INSTRUCTIONS", Project name, and 
subject matter of binder on covers when multiple binders are required.  

D.  Subdivide contents with permanent page dividers, logically organized according to the 
Table of Contents, with tab titling clearly printed under reinforced laminated plastic tabs.  

E.  O&M Manual contents: Prepare a Table of Contents for each volume, with each Product 
or system description identified.  

1.  Part 1 - Directory:  Listing of names, addresses, and telephone numbers of Design 
Consultant, Contractor, Subcontractors, and major equipment Suppliers.  

2. Part 2 - O&M instructions arranged by system. For each category, identify names, 
addresses, and telephone numbers of Subcontractors and Suppliers and include the 
following:  

a.  Significant design criteria.  

b.  List of equipment.  
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c.  Parts list for each component.  

d.  Operating instructions.  

e.  Maintenance instructions for equipment and systems.  

f. Maintenance instructions for special finishes, including recommended cleaning 
methods and materials and special precautions identifying detrimental agents.  

3.  Part 3 -Project documents and certificates including:  

a.  Shop Drawings and relevant data.  

b.  Air and water balance reports.  

c.  Certificates.  

d.  Photocopies of warranties. 

 F. Submit two copies of O&M Manuals and parts manuals, for review, within one month prior 
to placing the equipment or facility in service.   

G.  Submit one copy of completed volumes in final form 10 days prior to final inspection.  One 
copy with Project Manager comments will be returned after final inspection.  Revise 
content of documents based on Project Manager's comments prior  to final submittal.  

H.  Revise and resubmit three final volumes within 10 days after final inspection.  

1.04 EQUIPMENT O&M DATA 

A. Furnish O&M Manuals prepared by manufacturers for all equipment.  Manuals must 
contain, as a minimum, the following:  

1.  Equipment functions, normal operating characteristics, and limiting conditions.  

2.  Assembly, Installation, alignment, adjustment, and checking instructions.  

3.  Operating instructions for start-up, normal operation, regulation and control, normal 
shutdown, and emergency shutdown.  

4.  Detailed drawings showing the location of each maintainable part and lubrication point 
with detailed instructions on disassembly and reassembly of the equipment.  

5.  Troubleshooting guide.  
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6.  Spare parts list, predicted life of parts subject to wear, lists of spare parts recommended 
to be on hand for both initial  start-up and for normal operating inventory, and 
local or nearest source of spare parts availability.  

7. Outline, cross-section, and assembly drawings with engineering data and wiring 
diagrams.  

8.  Test data and performance curves.  

B.  Furnish parts manuals for all equipment, prepared by the equipment manufacturer, which 
contain, as a minimum, the following:  

1. Detailed drawings giving the location of each maintainable part.  

2. Spare parts list with predicted life of parts subject to wear, lists of spare parts 
recommended on hand for both initial start-up and for normal operating inventory, and 
local or nearest source of spare parts availability.  

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

 
 
 
 

END OF SECTION 
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SECTION 01785 

PROJECT RECORD DOCUMENTS 

 

PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Maintenance and submittal of record documents and Samples. 
 
1.02 MAINTENANCE OF DOCUMENTS AND SAMPLES 
 

A. Maintain one record copy of documents at the site in accordance with Document 00700 
- General Conditions, 

 
B. Store record documents and Samples in field office, if a field office is required by the 

Contract, or in a secure location.  Provide files, racks, and secure storage for record 
documents and Samples. 

 
C. Label each document "PROJECT RECORD" in neat, large, printed letters. 
 
D. Maintain record documents in a clean, dry, and legible condition.  Do not use record 

documents for construction purposes.   Do not use permit drawings to record 
Modifications to the Work. 

 
E. Keep record documents and Samples available for inspection by Project Manager. 
 
F. Bring record documents to progress review meetings for viewing by Project Manager 

and, if applicable, Design Consultant. 
 
1.03 RECORDING 
 

A. Record information legibly with red ink pen on a set of blueline opaque drawings, 
concurrently with construction progress.  Maintain an instrument on site at all times for 
measuring elevations accurately.  Do not conceal work until required information is 
recorded 

 
B. Contract Drawings and Shop Drawings: Mark each item to record completed 

Modifications, or when minor deviations exist, the actual construction including: 
 
1. Measured depths of elements of foundation in relation to finish first floor datum. 
 
2. Measured horizontal locations and elevations of Underground Facilities and 

appurtenances, referenced to permanent surface improvements. 
 
3. Elevations of Underground Facilities referenced to City of Houston benchmark 

utilized for the Work. 
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4. Measured locations of internal utilities and appurtenances concealed in 
construction, referenced to visible and accessible features of the Work. 

 
5. Dimensions and details of field changes. 
 
6. Changes made by Modifications. 
 
7. Details not on original Drawings. 
 
8. References to related Shop Drawings and Modifications. 

 
C. Survey all joints of water mains at the time of construction.  Record on Drawings, water 

main invert elevation, elevation top of manway, and centerline horizontal location 
relative to baseline. 

 
D. For large diameter water mains, mark specifications and addenda to record: 

 
1. Manufacturer, trade name, catalog number and Supplier of each Product 

actually installed. 
 
2. Changes made by Modification or field order. 
 
3. Other matters not originally specified. 

 
E. Annotate Shop Drawings to record changes made after review. 

 
1.04 SUBMITTALS 
 

A. At closeout of the Contract, deliver Project record documents to Project Manager. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 
 
 
 
 

END OF SECTION 
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SECTION 024119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

B. Related Requirements: 

1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy 
requirements, and phasing requirements. 

2. Section 017300 "Execution" for cutting and patching procedures. 

1.3 DEFINITIONS 

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

B. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, 
prepare for reuse, and reinstall where indicated. 

C. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 
indicated to be salvaged or reinstalled. 

D. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 
methods and equipment to prevent damage to the item and surfaces; disposing of items unless 
indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and 
their contents, commemorative plaques and tablets, and other items of interest or value to Owner 
that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review structural load limitations of existing structure. 
3. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid delays. 
4. Review requirements of work performed by other trades that rely on substrates exposed 

by selective demolition operations. 
5. Review areas where existing construction is to remain and requires protection. 

1.6 INFORMATIONAL SUBMITTALS 

A. 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 [building manager's] [and] [other tenants'] on-site 
operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Use of elevator and stairs. 
5. Coordination of Owner's continuing occupancy of portions of existing building and of 

Owner's partial occupancy of completed Work. 

1.7 CLOSEOUT SUBMITTALS 

1.8 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct 
selective demolition so Owner's operations will not be disrupted. 

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

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

D. Storage or sale of removed items or materials on-site is not permitted. 

E. 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. 

1.9 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 
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1.10 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements set 
forth in Title 49 of the United States Code § 50101, BABA and other related Made in America 
Laws, US statutes, guidance, and FAA Policies which provide that federal funds may not be 
obligated unless all iron, steel, and manufactured goods used in AIP funded projects are produced 
in the United States, unless the Federal Aviation Administration has issued a waiver for the 
product; the product is listed as an Excepted Article, Material Or Supply in Federal Acquisition 
Regulation subpart 25.108; or is included in the FAA Nationwide Buy American Waivers Issued 
list. If the contractor procures any capital items with Federal funds, it is the Contractor’s 
responsibility to obtain the Buy America certification under such regulations.   

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

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 ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition and 
hazardous material information provided by Owner. Owner does not guarantee that existing 
conditions are same as those indicated in Project Record Documents. 

C. Steel Tendons: Locate tensioned steel tendons and include recommendations for de-tensioning. 

D. Verify that hazardous materials have been remediated before proceeding with building demolition 
operations. 

3.2 PREPARATION 

3.3 PROTECTION 

A. Temporary Protection: 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 area and 
to and from occupied portions of building. 
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2. Provide temporary weather protection, during interval between selective demolition of 
existing construction on exterior surfaces and new construction, to prevent water leakage 
and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 
exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 
5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Section 015000 "Temporary Facilities and Controls." 

B. Remove temporary barricades and protections where hazards no longer exist. 

3.4 SELECTIVE DEMOLITION, GENERAL 

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. Proceed with selective demolition systematically, from higher to lower level. Complete 
selective demolition operations above each floor or tier before disturbing supporting 
members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting 
methods least likely to damage construction to remain or adjoining construction. Use hand 
tools or small power tools designed for sawing or grinding, not hammering and chopping. 
Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At concealed 
spaces, such as duct and pipe interiors, verify condition and contents of hidden space 
before starting flame-cutting operations. Maintain portable fire-suppression devices during 
flame-cutting operations. 

5. Maintain fire watch during and for at least <insert number> hours after flame-cutting 
operations. 

6. Maintain adequate ventilation when using cutting torches. 
7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
8. Remove structural framing members and lower to ground by method suitable to avoid free 

fall and to prevent ground impact or dust generation. 
9. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
10. Dispose of demolished items and materials promptly. Comply with requirements in 

Section 017419 "Construction Waste Management and Disposal." 

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. 

C. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
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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. 

D. 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. 

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Refer to structural drawings and specs for concrete demolition info. 

B. Roofing: Remove existing traffic coating, and any adhesive base coats down to bare concrete.  

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and recycle or dispose of them according 
to Section 017419 "Construction Waste Management and Disposal." 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent. 
4. Comply with requirements specified in Section 017419 "Construction Waste Management 

and Disposal." 

B. Burning: Do not burn demolished materials. 

3.7 CLEANING 

A. 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. 

END OF SECTION 024119 
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wood blocking, cants and nailers. 
2. Plywood backing panels. 
3. Wood grounds 

B. Related Requirements: 

1. Division 06 Section "Sheathing." 

1.3 DEFINITIONS 

A. Dimension Lumber:  Lumber of 2 inches nominal (38 mm actual) or greater but less than 5 
inches nominal (114 mm actual) in least dimension. 

B. Lumber grading agencies, and the abbreviations used to reference them, include the following: 

 
1. NHLA:  National Hardwood Lumber Association. 
2. NLGA:  National Lumber Grades Authority. 
3. SPIB:  The Southern Pine Inspection Bureau. 

1.4 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements 

set forth in Title 49 of the United States Code § 50101, BABA and other related Made in 

America Laws, US statutes, guidance, and FAA Policies which provide that federal funds may 

not be obligated unless all iron, steel, and manufactured goods used in AIP funded projects are 

produced in the United States, unless the Federal Aviation Administration has issued a waiver 

for the product; the product is listed as an Excepted Article, Material Or Supply in Federal 

Acquisition Regulation subpart 25.108; or is included in the FAA Nationwide Buy American 

Waivers Issued list. If the contractor procures any capital items with Federal funds, it is the 

Contractor’s responsibility to obtain the Buy America certification under such regulations.   

1.5 ACTION SUBMITTALS 
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A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.  Indicate 
type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.  Include 
physical properties of treated materials based on testing by a qualified independent 
testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both before 
and after exposure to elevated temperatures, based on testing by a qualified independent 
testing agency according to ASTM D 5664. 

4. For products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site. 

5. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation.  
Protect lumber from weather by covering with waterproof sheeting, securely anchored.  Provide 
for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Certified Wood:  Lumber and plywood shall be produced from wood obtained from forests 
certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC 
Principles and Criteria for Forest Stewardship." 

B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece or omit grade stamp and provide certificates of grade 
compliance issued by grading agency. 
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3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 
moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber. 

4. Provide dressed lumber, S4S, unless otherwise indicated. 

C. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

2. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not require incising, contain colorants, bleed through, or otherwise 
adversely affect finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

1. For exposed lumber indicated to receive a stained or natural finish, omit marking and 
provide certificates of treatment compliance issued by inspection agency. 

D. Application:  Treat all miscellaneous carpentry in exterior wall assemblies and at rooftop 
conditions, unless otherwise noted.  

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame 
spread index of 25 or less when tested according to ASTM E 84, and with no evidence of 
significant progressive combustion when the test is extended an additional 20 minutes, and with 
the flame front not extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at 
any time during the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 
2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-

retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D 2898.  Use for exterior locations and where 
indicated. 

3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where 
exterior type is not indicated. 
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4. Design Value Adjustment Factors:  Treated lumber shall be tested according 
ASTM D 5664, and design value adjustment factors shall be calculated according to 
ASTM D 6841. 

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of testing and 
inspecting agency acceptable to authorities having jurisdiction. 

1. For exposed lumber indicated to receive a stained or natural finish, omit marking and 
provide certificates of treatment compliance issued by inspection agency. 

E. For exposed items indicated to receive a stained or natural finish, use chemical formulations 
that do not bleed through, contain colorants, or otherwise adversely affect finishes. 

F. Application:  Treat all miscellaneous carpentry unless otherwise indicated. 

1. Framing for raised platforms. 
2. Concealed blocking. 
3. Roof framing and blocking. 
4. Wood cants, nailers, curbs, equipment support bases, blocking, and similar members in 

connection with roofing. 
5. Plywood backing panels. 

2.4 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Cants. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species. 

C. For concealed boards, provide lumber with 15 percent maximum moisture content and any of 
the following species and grades: 

1. Mixed southern pine, No. 2 grade; SPIB. 
2. Western woods, Construction or No. 2 Common grade; WCLIB or WWPA. 

D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose. 

E. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work. 

2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels:  DOC PS 1, fire-retardant treated, in thickness indicated or, if not 
indicated, not less than 3/4-inch (19-mm) nominal thickness. 
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1. Plywood shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners of Type 304 stainless steel. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 

E. Screws for Fastening to Metal Framing:  ASTM C 1002 or ASTM C 954, length as 
recommended by screw manufacturer for material being fastened. 

F. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M). 

G. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 
with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers. 

H. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to 6 times the load imposed when installed in 
unit masonry assemblies and equal to 4 times the load imposed when installed in concrete as 
determined by testing per ASTM E 488 conducted by a qualified independent testing and 
inspecting agency. 

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5. 

2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade A1 or A4). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring 
backing panels. Install fire-retardant treated plywood backing panels with classification marking 
of testing agency exposed to view. 
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D. Do not splice structural members between supports unless otherwise indicated. 

E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels.  Space clips 
not more than 16 inches (406 mm) o.c. 

F. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated 
and as follows: 

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 
inches (2438 mm) o.c. with solid wood blocking or noncombustible materials accurately 
fitted to close furred spaces. 

2. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at 
ceiling line of top story, and at not more than 96 inches (2438 mm) o.c.  Where fire 
blocking is not inherent in framing system used, provide closely fitted solid wood blocks 
of same width as framing members and 2-inch nominal (38-mm actual) thickness. 

3. Fire block concealed spaces between floor sleepers with same material as sleepers to 
limit concealed spaces to not more than 100 sq. ft. (9.3 sq. m) and to solidly fill space 
below partitions. 

4. Fire block concealed spaces behind combustible cornices and exterior trim at not more 
than 20 feet (6 m) o.c. 

G. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber.  Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 
2. Use copper naphthenate for items not continuously protected from liquid water. 

I. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's International Residential Code for One- and Two-Family 
Dwellings. 

J. Use steel common nails unless otherwise indicated.  Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
Make tight connections between members.  Install fasteners without splitting wood.  Drive nails 
snug but do not countersink nail heads unless otherwise indicated. 

3.2 PROTECTION 
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A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect miscellaneous rough carpentry from weather.  If, despite protection, miscellaneous 
rough carpentry becomes wet, apply EPA-registered borate treatment.  Apply borate solution by 
spraying to comply with EPA-registered label. 

END OF SECTION 061053 
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SECTION 074213.13 - FORMED METAL WALL PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Concealed-fastener, lap-seam metal wall panels. 

1.3 PREINSTALLATION MEETINGS 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for each type of panel and accessory. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal panels; details of edge conditions, 
joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, 
and accessories; and special details. 

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of 
not less than 1-1/2 inches per 12 inches. 

C. Samples for Initial Selection: For each type of metal panel indicated with factory-applied 
finishes. 

1. Include Samples of trim and accessories involving color selection. 

1.5 INFORMATIONAL SUBMITTALS 

A. Sample Warranties: For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal panels to include in maintenance manuals. 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Mockups: Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockup of typical metal panel assembly [as shown on Drawings] <Insert size>, 
including [corner,] [soffits,] supports, attachments, and accessories. 

2. Water-Spray Test: Conduct water-spray test of metal panel assembly mockup, testing for 
water penetration according to AAMA 501.2. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be damaged or 
deformed. Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and 
surface damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and 
ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of 
water. Do not store metal panels in contact with other materials that might cause staining, 
denting, or other surface damage. 

D. Retain strippable protective covering on metal panels during installation. 

E. Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface. 

1.9 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit assembly of metal panels to be performed according to manufacturers' written 
instructions and warranty requirements. 

1.10 COORDINATION 

A. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of soffits, 
and other adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of metal panel systems that fail in materials or workmanship within 
specified warranty period. 



IAH Terminal A – Vestibule Efficiency Upgrades                             
Project No: 257A & 257B 

 FORMED METAL WALL 
PANELS 

 

RDLR Architects Issue for Construction 
 03 February 2023 

074213 - 3 

 

1. Failures include, but are not limited to, the following: 
a. Structural failures including rupturing, cracking, or puncturing. 
b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period: [Two] <Insert number> years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal panels that show evidence of deterioration of factory-
applied finishes within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 
a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: [20] [10] <Insert number> years from date of Substantial 
Completion. 

1.12 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements 
set forth in Title 49 of the United States Code § 50101, BABA and other related Made in 
America Laws, US statutes, guidance, and FAA Policies which provide that federal funds may 
not be obligated unless all iron, steel, and manufactured goods used in AIP funded projects are 
produced in the United States, unless the Federal Aviation Administration has issued a waiver 
for the product; the product is listed as an Excepted Article, Material Or Supply in Federal 
Acquisition Regulation subpart 25.108; or is included in the FAA Nationwide Buy American 
Waivers Issued list. If the contractor procures any capital items with Federal funds, it is the 
Contractor’s responsibility to obtain the Buy America certification under such regulations.   

PART 2 - PRODUCTS 

2.1 CONCEALED-FASTENER, LAP-SEAM METAL WALL PANELS 

A. Provide factory-formed metal panels designed to be field assembled by lapping and 
interconnecting side edges of adjacent panels and mechanically attaching through panel to 
supports using concealed fasteners in side laps. Include accessories required for weathertight 
installation. 

B. Reveal-Joint, Concealed-Fastener Metal Wall Panels <MP-1>: Formed with vertical panel 
edges and a flat pan between panel edges; with narrow reveal joint between panels. 

1. Gordon Architectural and Engineered Solutions: WP MR-1000 Series 
2. Aluminum Sheet: Coil-coated sheet, ASTM B209, alloy as standard with manufacturer, 

with temper as required to suit forming operations and structural performance required. 
a. Thickness: 0.188 inch. 
b. Surface: Smooth, flat finish. 
c. Exterior Finish: AAMA 2605 Powder Coat Finish. 
d. Color: As selected by Architect from manufacturer's full range. 

3. Panel Coverage: See drawings. 
4. Panel Height: See drawings. 
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2.2 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C645, cold-formed, metallic-coated steel 
sheet, ASTM A653/A653M, G90 coating designation or ASTM A792/A792M, Class AZ50 
aluminum-zinc-alloy coating designation unless otherwise indicated. Provide manufacturer's 
standard sections as required for support and alignment of metal panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system 
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 
fillers, closure strips, and similar items. Match material and finish of metal panels unless 
otherwise indicated. 

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as metal 
panels. 

C. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed 
fasteners with heads matching color of metal panels by means of plastic caps or factory-applied 
coating. Provide EPDM or PVC sealing washers for exposed fasteners. 

D. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with 
panel materials, are nonstaining, and do not damage panel finish. 

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, 
nonstaining tape 1/2 inch wide and 1/8 inch thick. 

2. Joint Sealant: ASTM C920; elastomeric polyurethane or silicone sealant; of type, grade, 
class, and use classifications required to seal joints in metal panels and remain 
weathertight; and as recommended in writing by metal panel manufacturer. 

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311. 

2.3 FABRICATION 

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard 
procedures and processes, as necessary to fulfill indicated performance requirements 
demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 
structural requirements. 

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may 
be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same 
profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate 
according to equipment manufacturer's written instructions and to comply with details shown. 

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length 
of panel. 

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 
provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from 
movements. 

E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that 
apply to design, dimensions, metal, and other characteristics of item indicated. 
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1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems. 

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and 
seal with epoxy seam sealer. Rivet joints for additional strength. 

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-
lock seams. Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant 
and to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not 
allowed on faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal recommended in writing by metal panel 
manufacturer. 
a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal 

wall panel manufacturer for application but not less than thickness of metal being 
secured. 

2.4 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples. Noticeable variations in 
same piece are not acceptable. Variations in appearance of other components are acceptable if 
they are within the range of approved Samples and are assembled or installed to minimize 
contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal panel supports, and other conditions affecting 
performance of the Work. 

1. Examine wall framing to verify that girts, angles, channels, studs, and other structural 
panel support members and anchorage have been installed within alignment tolerances 
required by metal wall panel manufacturer. 

2. Examine wall sheathing to verify that sheathing joints are supported by framing or 
blocking and that installation is within flatness tolerances required by metal wall panel 
manufacturer. 
a. Verify that air- or water-resistive barriers have been installed over sheathing or 

backing substrate to prevent air infiltration or water penetration. 

B. Examine roughing-in for components and systems penetrating metal panels to verify actual 
locations of penetrations relative to seam locations of metal panels before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support 
members and anchorages according to ASTM C754 and metal panel manufacturer's written 
recommendations. 

3.3 INSTALLATION 

A. Install metal panels according to manufacturer's written instructions in orientation, sizes, and 
locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor 
metal panels and other components of the Work securely in place, with provisions for thermal 
and structural movement. 

1. Shim or otherwise plumb substrates receiving metal panels. 
2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. 

Do not begin installation until air- or water-resistive barriers and flashings that will be 
concealed by metal panels are installed. 

3. Install screw fasteners in predrilled holes. 
4. Locate and space fastenings in uniform vertical and horizontal alignment. 
5. Install flashing and trim as metal panel work proceeds. 
6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices 

and end laps to avoid a four-panel lap splice condition. 
7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws. 

Fasten flashings and trim around openings and similar elements with self-tapping screws. 
8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Aluminum Panels: Use aluminum or stainless steel fasteners for surfaces exposed to the 
exterior; use aluminum or galvanized-steel fasteners for surfaces exposed to the interior. 

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect 
against galvanic action as recommended in writing by metal panel manufacturer. 

D. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each lapped joint at 
location and spacing recommended by manufacturer. 

1. Lap ribbed or fluted sheets one full rib. Apply panels and associated items true to line for 
neat and weathertight enclosure. 

2. Provide metal-backed washers under heads of exposed fasteners bearing on weather 
side of metal panels. 

3. Locate and space exposed fasteners in uniform vertical and horizontal alignment. Use 
proper tools to obtain controlled uniform compression for positive seal without rupture of 
washer. 

4. Install screw fasteners with power tools having controlled torque adjusted to compress 
washer tightly without damage to washer, screw threads, or panels. Install screws in 
predrilled holes. 

5. Flash and seal panels with weather closures at perimeter of all openings. 

E. Accessory Installation: Install accessories with positive anchorage to building and weathertight 
mounting, and provide for thermal expansion. Coordinate installation with flashings and other 
components. 
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1. Install components required for a complete metal panel system including trim, copings, 
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar 
items. Provide types indicated by metal wall panel manufacturer; or, if not indicated, 
provide types recommended by metal panel manufacturer. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect completed metal wall panel installation, including accessories. 

B. Remove and replace metal wall panels where tests and inspections indicate that they do not 
comply with specified requirements. 

C. Additional tests and inspections, at Contractor's expense, are performed to determine 
compliance of replaced or additional work with specified requirements. 

D. Prepare test and inspection reports. 

3.5 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 
installed, unless otherwise indicated in manufacturer's written installation instructions. On 
completion of metal panel installation, clean finished surfaces as recommended by metal panel 
manufacturer. Maintain in a clean condition during construction. 

B. After metal panel installation, clear weep holes and drainage channels of obstructions, dirt, and 
sealant. 

C. Replace metal panels that have been damaged or have deteriorated beyond successful repair 
by finish touchup or similar minor repair procedures. 

END OF SECTION 074213.13 



IAH – Terminal A - Vestibule Efficiency Upgrades                             
Project No: 257A & 257B 

 JOINT SEALANTS 

 
 

 

RDLR Architects Issue for Construction 
03 February 2023 

072100 - 1 

 

 

 
SECTION 07 9200 - JOINT SEALANTS 
 
 
PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 
 
 A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 

Division-1 Specification Sections, apply to the work specified in this Section. 
 
1.02 GENERAL DESCRIPTION OF THE WORK OF THIS SECTION: 
 
 A. Work includes furnishing and installing exterior and interior joint sealants, backer rods, bond 

breakers, and other sealant work. 
 
1.03 RELATED WORK OF OTHER SECTIONS: 
 
 A. Coordinate work of this Section with work of other Sections as required to properly execute the Work 

and as necessary to maintain satisfactory progress of the work of other Sections. 
 
1.04 SYSTEM PERFORMANCES: 
 
 A. Provide joint sealants that have been produced and installed to establish and maintain watertight and 

airtight continuous joint seals without staining or deteriorating joint substrates. 
 
1.05 SUBMITTALS 
 
 A. Product Data:  For each joint-sealant product indicated. 
 
 B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants 

showing the full range of colors available for each product exposed to view. 
 
 C. Samples for Verification:  For each type and color of joint sealant required.  Install joint sealants in 

1/2-inch-wide joints formed between two 6-inch-long strips of material matching the appearance of 
exposed surfaces adjacent to joint sealants. 

 
 D. Product Certificates:  Signed by manufacturers of joint sealants certifying that products furnished 

comply with requirements and are suitable for the use indicated. 
 
 E. SWRI Validation Certificate:  For each elastomeric sealant specified to be validated by SWRI's 

Sealant Validation Program. 
 
 F. 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. 

 
 G. Preconstruction Field Test Reports:  Indicate which sealants and joint preparation methods resulted 

in optimum adhesion to joint substrates based on preconstruction testing specified in "Quality 
Assurance" Article. 

 
 H. Field Test Report Log:  For each elastomeric sealant application.  Include information specified in 

"Field Quality Control" Article. 
 
 I. Compatibility and Adhesion Test Reports:  From sealant manufacturer indicating the following: 
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  1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility 

and adhesion with joint sealants. 
  2. Interpretation of test results and written recommendations for primers and substrate preparation 

needed for adhesion. 
 
 J. Product Test Reports:  From a qualified testing agency indicating sealants comply with requirements, 

based on comprehensive testing of current product formulations. 
 
 K. Warranties:  Special warranties specified in this Section. 
 
1.06 QUALITY ASSURANCE 
 
 A. Installer Qualifications:  An experienced installer who has specialized in installing joint sealants 

similar in material, design, and extent to those indicated for this Project and whose work has resulted 
in joint-sealant installations with a record of successful in-service performance. 

 
  1. All exterior exposed-to-view sealants even though specified in other Sections shall be the work 

of this Section. 
 
 B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer. 
 
 C. Preconstruction Compatibility and Adhesion Testing:  Submit to joint sealant manufacturers, for 

testing indicated below, samples of materials that will contact or affect joint sealants. 
 
  1. Use manufacturers standard test methods to determine whether priming and other specific joint 

preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 
substrates. 

  2. Submit not fewer than nine pieces of each type of material, including joint substrates, shims, 
joint-sealant backings, secondary seals, and miscellaneous materials. 

  3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
  4. For materials failing tests, obtain joint sealant manufacturer's written instructions for corrective 

measures, including the use of specially formulated primers. 
  5. Testing will not be required if joint sealant manufacturers submit joint preparation data that are 

based on previous testing of current sealant products for adhesion to, and compatibility with, 
joint substrates and other materials matching those submitted. 

 
 D. Product Testing:  Obtain test results for "Product Test Reports" Paragraph in "Submittals" Article from 

a qualified testing agency based on testing current sealant formulations within a 36-month period. 
 
  1. Testing Agency Qualifications:  An independent testing agency qualified according to 

ASTM C 1021 to conduct the testing indicated, as documented according to ASTM E 548. 
  2. Test elastomeric joint sealants for compliance with requirements specified by reference to 

ASTM C 920, and where applicable, to other standard test methods. 
  3. Test other joint sealants for compliance with requirements indicated by referencing standard 

specifications and test methods. 
 
 E. Preconstruction Field-Adhesion Testing:  Before installing elastomeric sealants, field test their 

adhesion to joint substrates as follows: 
 
  1. Locate test joints where indicated or, if not indicated, as directed by Architect. 
  2. Conduct field tests for each application indicated below: 

   a. Each type of elastomeric sealant and joint substrate indicated. 
   b. Each type of non-elastomeric sealant and joint substrate indicated. 
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  3. Notify Architect seven days in advance of dates and times when test joints will be erected. 
  4. Arrange for tests to take place with joint sealant manufacturer's technical representative present. 
  5. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull 

Tab, in Appendix X1 in ASTM C 1193. 

   a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend 
cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite 
side. 

 
  6. Report whether sealant in joint connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively.  Include data on pull distance used to test each type of product 
and joint substrate.  For sealants that fail adhesively, retest until satisfactory adhesion is 
obtained. 

  7. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive 
failure from testing, in absence of other indications of noncompliance with requirements, will be 
considered satisfactory.  Do not use sealants that fail to adhere to joint substrates during testing. 

 
 F. Mockups:  Before installing joint sealants, apply elastomeric sealants as follows to verify selections 

made under sample Submittals and to demonstrate aesthetic effects and qualities of materials and 
execution: 

 
  1. Joints in mockups of assemblies specified in other Sections that are indicated to receive 

elastomeric joint sealants, which are specified by reference to this Section. 
 
 G. Pre-Installation Conference:  Conduct conference at Project site to comply with requirements in 

Division 1 Section "Project Meetings." 
 
1.07 DELIVERY, STORAGE, AND HANDLING 
 
 A. Deliver materials to Project site in original unopened containers or bundles with labels indicating 

manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing 
instructions for multi-component materials. 

 
 B. Store and handle materials in compliance with manufacturer's written instructions to prevent their 

deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes. 
 
1.08 PROJECT CONDITIONS 
 
 A. Environmental Limitations:  Do not proceed with installation of joint sealants under the following 

conditions: 
 
  1. When ambient and substrate temperature conditions are outside limits permitted by joint sealant 

manufacturer. 
  2. When ambient and substrate temperature conditions are outside limits permitted by joint sealant 

manufacturer or are below 40 deg F. 
  3. When joint substrates are wet. 
 
 B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint widths are less 

than those allowed by joint sealant manufacturer for applications indicated. 
 
 C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants 

capable of interfering with adhesion are removed from joint substrates. 
 
1.09 WARRANTY 
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 A. General Warranty:  Special warranties specified in this Article shall not deprive Owner of other rights 

Owner may have under other provisions of the Contract Documents and shall be in addition to, and 
run concurrent with, other warranties made by Contractor under requirements of the Contract 
Documents. 

 
 B. Special Installer's Warranty:  Written warranty, signed by Installer agreeing to repair or replace 

elastomeric joint sealants that do not comply with performance and other requirements specified in 
this Section within specified warranty period. 

 
  1. Warranty Period:  Two years from date of Substantial Completion. 
 
 C. Special Manufacturer's Warranty:  Written warranty, signed by elastomeric sealant manufacturer 

agreeing to furnish elastomeric joint sealants to repair or replace those that do not comply with 
performance and other requirements specified in this Section within specified warranty period. 

 
  1. Warranty Period:  20 years from date of Substantial Completion. 
 
 D. Special warranties specified in this Article exclude deterioration or failure of elastomeric joint sealants 

from the following: 
 
  1. Movement of the structure resulting in stresses on the sealant exceeding sealant manufacturer's 

written specifications for sealant elongation and compression caused by structural settlement or 
errors attributable to design or construction. 

  2. Disintegration of joint substrates from natural causes exceeding design specifications. 
  3. Mechanical damage caused by individuals, tools, or other outside agents. 
  4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

1.10 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements 
set forth in Title 49 of the United States Code § 50101, BABA and other related Made in 
America Laws, US statutes, guidance, and FAA Policies which provide that federal funds may 
not be obligated unless all iron, steel, and manufactured goods used in AIP funded projects are 
produced in the United States, unless the Federal Aviation Administration has issued a waiver 
for the product; the product is listed as an Excepted Article, Material Or Supply in Federal 
Acquisition Regulation subpart 25.108; or is included in the FAA Nationwide Buy American 
Waivers Issued list. If the contractor procures any capital items with Federal funds, it is the 
Contractor’s responsibility to obtain the Buy America certification under such regulations.   

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS, GENERAL: 
 
 A. Provide joint sealants, joint fillers and other related materials that are compatible with one another 

and with joint substrates under conditions of service and application, as demonstrated by testing and 
field experience. 

 
 B. VOC Content of Interior Sealants:  Provide interior sealants and sealant primers that comply with the 

following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 
24): 
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  1. Sealants:  250 g/L. 
  2. Sealant Primers for Nonporous Substrates:  250 g/L. 
  3. Sealant Primers for Porous Substrates:  775 g/L. 
 
2.02 ELASTOMERIC JOINT SEALANTS: 
 
 A. Provide manufacturer's standard chemically curing, elastomeric sealant of base polymer indicated 

which complies with ASTM C 920 requirements, including those for Type, Grade, Class, and Uses. 
 
 B. Additional Movement Capability:  Where at least a 25% in both compression and extension 

movement capability elastomeric joint-sealant is specified, provide products with the capability, when 
tested for adhesion and cohesion under maximum cyclic movement per ASTM C 719, to withstand 
the manufacturer's current published percentage change in the joint width existing at the time of 
installation and remain in compliance with other requirements of ASTM C 920 for uses indicated. 

 
 C. Stain-Test-Response Characteristics:  Elastomeric sealants shall be non-staining to porous 

substrates, and have undergone testing according to ASTM C 1248 and have not stained porous joint 
substrates indicated for Project. 

 
 D. Continuous-Immersion-Test-Response Characteristics:  Where elastomeric sealants will be 

immersed continuously in water, provide products that have undergone testing according to 
ASTM C 1247, including initial six-week immersion period and additional immersion periods specified 
below, and have not failed in adhesion or cohesion when tested with substrates indicated for Project. 

 
  1. Two additional four-week immersion periods. 
 
 E. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints that will come in 

repeated contact with food, provide products that comply with 21 CFR 177.2600. 
 
 F. One-Part Non-Acid Curing Silicone Sealant:  Type S, Grade NS, Class 100/50, and Uses NT, M, G, 

A, and, as applicable to joint substrates indicated, O; with a tensile strength between 45 psi and 75 
psi at 100% elongation when tested after 14 days at 77 deg F (25 deg C) and 50% relative humidity 
per ASTM D 412. 

 
  1. Products:  Subject to compliance with requirements, provide General Electric "Silpruf", Dow 

Corning "795", or Tremco "Spectrem 2". 
  2. Locations:  All exterior locations not otherwise noted or specified, including glazing and door 

assemblies and interior sealant joints on interior side of components subject to thermal 
movement from exterior heat sources. 

  3. Colors:  As selected by Architect from manufacturer's available colors. 
 
 G. Multi-Part Non-Sag Urethane Sealant:  Type M, Grade NS, Class 50, and Uses NT, M, A, and, as 

applicable to joint substrates indicated, O. 
 
  1. Products:  Subject to compliance with requirements, provide one of the following: 

   a. Pecora Corp. "Dynatrol II". 
   b. Tremco, Inc. "Dymeric 511". 
   c. Bostik "Chem-Calk 500". 
   d. Sonneborn Building Products Div., ChemRex, Inc. "Sonolastic NP-2". 
 
  2. Locations:  All exterior locations not otherwise noted or specified, including interior sealant joints 

subject to thermal movement from exterior heat sources. 
  3. Colors:  As selected by Architect from manufacturer's available colors. 
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 H. Two-Part Pourable Urethane Sealant:   Type M, Grade P, Class 25, and Uses T, M, A, and, as 

applicable to joint substrates indicated, O. 
 
  1. Products:  Subject to compliance with requirements, provide one of the following: 

   a. Pecora Corp. "NR-200 Urexpan". 
   b. Tremco, Inc. "THC-900". 
   c. Lymtal International "Iso-Flex 880 Series". 
   d. Bostik "Chem-Calk 550". 
 
  2. Locations: 

   a. Exterior locations subject to vehicular traffic. 
   b. Locations subject to pedestrian traffic. 
 
  3. Colors:  As selected by Architect from manufacturer's available colors. 
 
 I. Two-Part Low-Sag or Non-Sag Urethane Sealant:   Type M, Grade NS, Class 25, and Uses T, M, A, 

and, as applicable to joint substrates indicated, O. 
 
  1. Products:  Subject to compliance with requirements, provide one of the following: 

   a. Pecora Corp. "Dynatred". 
   b. Tremco, Inc. "THC-901". 
   c. Bostik "Chem-Calk 500". 
   d. Sika Corp. "Sikaflex-2C-NS". 
 
  2. Locations: 

   a. Exterior sloped locations subject to vehicular and pedestrian traffic. 
 
  3. Colors:  As selected by Architect from manufacturer's available colors. 
 
2.03 LATEX JOINT SEALANTS: 
 
 A. Acrylic-Emulsion Sealant:  Manufacturer's standard, one-part, non-sag, mildew-resistant, 

acrylic-emulsion sealant complying with ASTM C 834, formulated to be paintable and recommended 
for exposed applications on interior and protected exterior exposures involving joint movement of not 
more than plus or minus 7.5%. 

 
  1. Products:  Subject to compliance with requirements, provide one of the following: 

   a. Bostik "Chem-Calk 600". 
   b. Pecora Corp. "AC-20 + Silicone". 
   c. Sonneborn Building Products Div., ChemRex, Inc. "Sonolac". 
   d. Tremco, Inc. "Tremflex 834". 
 
  2. Locations:  All exposed and concealed interior locations. 
  3. Colors:  As selected by Architect from manufacturer's available colors. 
 
2.04 MISCELLANEOUS JOINT SEALANTS: 
 
 A. Acoustical Sealant:  Manufacturer's standard, non-sag, paintable, non-staining, latex sealant recom-

mended for sealing interior joints to reduce transmission of airborne sound, comply with ASTM C 834. 
 
  1. Products:  Subject to compliance with requirements, provide one of the following: 
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   a. "SHEETROCK Acoustical Sealant"; United States Gypsum. 
   b. Pecora Corp. "AC-FTR Acoustical Sealant". 
 
  2. Locations:  Exposed and concealed gypsum drywall partitions perimeter and penetrations. 
 
 B. Mildew-Resistant Silicone Rubber Sealant:  Silicone rubber based, one-part, non-sag, elastomeric 

sealant, resistant to mildew; complying with ASTM C 920, Type 8, and with resistance for mold 
growth; recommended by manufacturer for interior applications, including seal around bath tubs, food 
service equipment and similar applications subjected to attack by mildew.  Provide type 
recommended by manufacturer for porosity of joint surfaces. 

 
  1. Products:  Subject to compliance with requirements, provide one of the following systems: 

   a. Dow Corning 786 Mildew Resistant Silicone Sealant; Dow Corning Corp. 
   b. Sanitary 1700; General Electric. 
 
  2. Locations:  Sanitary seal at plumbing fixtures and countertops, tile, showers, and tubs. 
 
2.05 JOINT FILLERS FOR CONCRETE PAVING: 
 
 A. Preformed flexible foam expansion joint "compressible filler"; type as recommended by sealant 

manufacturer, thicknesses indicated. 
 
  1. Locations:  Backing for multi-component polyurethane traffic sealants. 
  2. Provide removable plastic top to provide sealant recess after installation. 
 
2.06 JOINT SEALANT BACKING: 
 
 A. Provide sealant backings of material and type which are non-staining; are compatible with joint 

substrates, sealants, primers and other joint fillers; and are accepted for applications indicated by 
sealant manufacturer based on field experience and laboratory testing. 

 
 B. Provide preformed, compressible, resilient, non-waxing, non-extruding strips of plastic foam of 

material indicated below, and of size, shape and density to control sealant depth and otherwise 
contribute to producing optimum sealant performance, complying with ASTM C 1330. 

 
  1. Either flexible, open cell polyurethane foam or non-gassing, closed-cell polyethylene foam, 

unless otherwise indicated, subject to approval of sealant manufacturer. 
 
 C. Provide polyethylene bond-breaker tape or other plastic tape as recommended by sealant 

manufacturer for preventing bond between sealant and joint filler or other materials at back (3rd) 
surface of joint.  Provide self-adhesive tape where applicable. 

 
2.07 MISCELLANEOUS MATERIALS: 
 
 A. Provide primer type recommended by joint sealant manufacturer where required for adhesion of 

sealant to joint substrates indicated, as determined from preconstruction joint sealant-substrate and 
field tests. 

 
 B. Provide non-staining, chemical cleaner of type acceptable to manufacturer of sealant and sealant 

backing materials which are not harmful to substrates and adjacent nonporous materials. 
 
 C. Provide non-staining, non-absorbent type masking tape compatible with joint sealants and to surfaces 

adjacent to joints. 
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PART 3 - EXECUTION 
 
3.01 INSPECTION: 
 
 A. Require installer to inspect joints indicated to receive joint sealants for compliance with requirements 

for joint configuration, installation tolerances and other conditions affecting joint sealant performance.  
Obtain installer's written report listing any conditions detrimental to performance of joint sealant work.  
Do not allow joint sealant work to proceed until unsatisfactory conditions have been corrected. 

 
3.02 PREPARATION: 
 
 A. At Contractor's direction, installer, joint sealant manufacturers' representatives, and other trades 

whose work affects installation of joint sealants shall meet at Project Site to review procedures and 
time schedule proposed for installation of joint sealants which is coordinated with other, related work. 

 
 B. Clean out joints immediately before installing joint sealants to comply with recommendations of joint 

sealant manufacturers and the following requirements: 
 
  1. Remove all foreign material from joint substrates which could interfere with adhesion of joint 

sealant, including dust; paints, except for permanent, protective coatings tested and approved 
for sealant adhesion and compatibility by sealant manufacturer; oil; grease; waterproofing; water 
repellants; water; surface dirt and frost. 

  2. Clean concrete, masonry, unglazed surfaces of ceramic tile and similar porous joint substrate 
surfaces, by brushing, grinding, blast cleaning, mechanical abrading, acid washing or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants.  Remove loose particles remaining from above cleaning 
operations by vacuuming or blowing out joints with oil-free compressed air. 

  3. Remove laitance and form release agents from concrete. 
  4. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile and other non-porous 

surfaces by chemical cleaners or other means which are not harmful to substrates or leave 
residues capable of interfering with adhesion of joint sealants. 

 
 C. Prime joint substrates where indicated or where recommended by joint sealant manufacturer based 

on preconstruction joint sealant-substrate tests or prior experience.  Apply primer to comply with joint 
sealant manufacturer's recommendations.  Confine primers to areas of joint sealant bond, do not 
allow spillage or migration onto adjoining surfaces. 

 
 D. Use masking tape where required to prevent contact of sealant with adjoining surfaces which 

otherwise would be permanently stained or damaged by such contact or by cleaning methods 
required to remove sealant smears.  Remove tape immediately after tooling without disturbing joint 
seal. 

 
3.03 INSTALLATION OF JOINT SEALANTS: 
 
 A. Comply with joint sealant manufacturers' printed installation instructions applicable to products and 

applications indicated, except where more stringent requirements apply. 
 
 B. Comply with recommendations of ASTM C 1193 for use of joint sealants as applicable to materials, 

applications, and conditions indicated. 
 
 C. Comply with the recommendations of ASTM C 919 for use of joint sealants in acoustical applications 

as applicable to materials, applications and conditions indicated. 
 
 D. Install sealant backings to comply with the following requirements: 
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  1. Install joint fillers of type indicated to provide support of sealants during application and at 

position required to produce the cross-sectional shapes and depths of installed sealants relative 
to joint widths which allow optimum sealant movement capability. 

   a. Do not leave gaps between ends of joint-fillers. 
   b. Do not stretch, twist, puncture or tear joint-fillers. 
   c. Remove absorbent joint-fillers which have become wet prior to sealant application and 

replace with dry material. 
 
  2. Install bond breaker tape between sealants and joint-fillers, compression seals or back of joints 

where required to prevent third-side adhesion of sealant to back of joint. 
 
 E. Install sealants by proven techniques that result in sealants directly contacting and fully wetting joint 

substrates, completely filling recesses provided for each joint configuration and providing uniform, 
cross-sectional shapes and depths relative to joint widths which allow optimum sealant movement 
capability. 

 
 F. Immediately after sealant application and prior to time skinning or curing begins, tool sealants to form 

smooth, uniform beads of configuration indicated, to eliminate air pockets and to ensure contact and 
adhesion of sealant with sides of joint.  Remove excess sealants from surfaces adjacent to joint.  Do 
not use tooling agents which discolor sealants or adjacent surfaces or are not approved by sealant 
manufacturer. 

 
  1. Concave joint configuration per Figure 6A in ASTM C 1193, unless otherwise indicated. 
 
3.04 FIELD QUALITY CONTROL 
 
 A. Field-Adhesion Testing:  Field-test joint-sealant adhesion to joint substrates as follows: 
 
  1. Extent of Testing:  Test completed elastomeric sealant joints as follows: 

   a. Perform 10 tests for the first 1000 feet of joint length for each type of elastomeric sealant 
and joint substrate. 

   b. Perform one test for each 1000 feet of joint length thereafter or one test per each floor per 
elevation. 

 
  2. Test Method:  Test joint sealants by hand-pull method described below: 

   a. Make knife cuts from one side of joint to the other, followed by two cuts approximately 2 
inches long at sides of joint and meeting cross cut at one end.  Place a mark 1 inch from 
cross-cut end of 2-inch piece. 

   b. Use fingers to grasp 2-inch piece of sealant between cross-cut end and 1-inch mark; pull 
firmly at a 90-degree angle or more in direction of side cuts while holding a ruler along side 
of sealant.  Pull sealant out of joint to the distance recommended by sealant manufacturer 
for testing adhesive capability, but not less than that equaling specified maximum 
movement capability in extension; hold this position for 10 seconds. 

   c. For joints with dissimilar substrates, check adhesion to each substrate separately.  Do this 
by extending cut along one side, checking adhesion to opposite side, and then repeating 
this procedure for opposite side. 

 
  3. Inspect joints for complete fill, for absence of voids, and for joint configuration complying with 

specified requirements.  Record results in a field adhesion test log. 
  4. Inspect tested joints and report on the following: 

   a. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 
substrates or tore cohesively.  Include data on pull distance used to test each type of 
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product and joint substrate.  Compare these results to determine if adhesion passes 
sealant manufacturer's field- adhesion hand-pull test criteria. 

   b. Whether sealants filled joint cavities and are free from voids. 
   c. Whether sealant dimensions and configurations comply with specified requirements. 
 
  5. Record test results in a field adhesion test log.  Include dates when sealants were installed, 

names of persons who installed sealants, test dates, test locations, whether joints were primed, 
adhesion results and percent elongations, sealant fill, sealant configuration, and sealant 
dimensions. 

  6. Repair sealants pulled from test area by applying new sealants following same procedures used 
to originally seal joints.  Ensure that original sealant surfaces are clean and new sealant contacts 
original sealant. 

 
 B. Evaluation of Field-Test Results:  Sealants not evidencing adhesive failure from testing or 

noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants 
that fail to adhere to joint substrates during testing or to comply with other requirements.  Retest failed 
applications until test results prove sealants comply with indicated requirements. 

 
3.05 PROTECTION AND CLEANING: 
 
 A. Protect joint sealants during and after curing period from contact with contaminating substances or 

from damage resulting from construction operations or other causes so that they are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage or 
deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately and 
reseal joints with new materials to produce joint sealant installations with repaired areas 
indistinguishable from original work. 

 
 B. Clean off excess sealants or sealant smears adjacent to joints as work progresses by methods and 

with cleaning materials approved by manufacturers of joint sealants and of products in which joints 
occur. 

 
END OF SECTION 07920 
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SECTION 084229.23 – SLIDING AUTOMATIC ENTRANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the following types of automatic entrance doors: 
1. Exterior and interior sliding automatic entrances. 

B. Related Sections: 
1. Division 7 Sections for caulking to the extent not specified in this section. 
2. Division 8 Section “Door Hardware” for hardware to the extent not specified in this 

Section. 
3. Division 26 and 28 Sections for electrical connections including conduit and wiring for 

automatic entrance door operators and access control devices. 

1.2 DEFINITIONS 

A. Activation Device: Device that, when actuated, sends an electrical signal to the door operator to 
activate the operation of the door. 
1. Knowing act: Consciously initiating the opening of a power operated door using 

acceptable methods including wall mounted switches such as push plates and controlled 
access devices such as keypads, card readers and key switches. 

B. Safety Device: A device that detects the presence of an object or person within a zone where 
contact could occur and provides a signal to stop the movement of the door. 

1.3 PERFORMANCE REQUIREMENTS 

A. Comply with the following: 
1. ANSI/BHMA A156.10 American National Standard for Power Operated Pedestrian Doors. 
2. UL 325 listed. 

B. Automatic door equipment accommodates heavy pedestrian traffic. 

C. Entrapment Force Requirements: 
1. Power Operated Sliding Doors: Not more than 30 lbf (133 N) required to prevent stopped 

door from closing. 
2. Sliding doors provided with a breakaway device shall require no more than 50 lbf (222N) 

applied 1 inch (25 mm) from the leading edge of the lock stile for the breakout panel to 
open. 

D. Energy Code Requirements:  Sliding automatic entrances that are required to meet construction 
energy code requirements in those districts that have adopted ASHRAE 90.1-2010/2013 shall 
have been evaluated based on methodology in accordance with the following National 
Fenestration Rating Council (NFRC) standards: 
1. NFRC 100-2010:  Procedure for Determining Fenestration Product U-Factors. 
2. NFRC 200-2010:  Procedure for Determining Fenestration Product Solar Heat Gain 

Coefficient and Visible Transmittance at Normal Incidence. 
3. NFRC 500-2010:  Procedure for Determining Fenestration Product Condensation 

Resistance Values. 
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4. ASTM 283e-2010:  Standard Test Method for Determining Rate of Air Leakage Through 
Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences 
Across the Specimen. 

1.4 SUBMITTALS 

A. Product Data:  Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, fabrication, operational 
descriptions, and finishes. 

B. Shop Drawings:  Submit manufacturer’s shop drawings, including elevations, sections, and 
details, indicating dimensions, materials, and fabrication of doors, frames, sidelights, operator, 
motion /presence sensor control device, anchors, hardware, finish, options and accessories. 

C. Samples: Submit manufacturer’s samples of aluminum finish.  

D. Manufacturers Field Reports:  Submit manufacturer’s field reports from AAADM certified 
technician of inspection and approval of doors for compliance with ANSI/BHMA A156.10 after 
completion of installation. 

E. Operating and Maintenance Manuals:  Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door opening installation in quantity as required 
in Division 01, Closeout Submittals.  The manual to include the name, address, and contact 
information of the manufacturers providing the entrance and their nearest service 
representatives.  The final copies delivered after completion of the installation test to include 
spare parts list. 

F. Warranties and Maintenance:  Special warranties and maintenance agreements specified in this 
Section. 

1.5 QUALITY ASSURANCE 

A. Manufacturers Qualifications:  Engage qualified manufacturers with a minimum 10 years of 
documented experience in manufacturing of doors and equipment of similar to that indicated for 
this Project and that have a proven record of successful in-service performance.  Manufacturer 
to have a company certificate issued by AAADM. 

B. Installer Qualifications:  Installers, trained by the primary product manufacturers, with a 
minimum 3 years documented experience installing and maintenance of units similar in 
material, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 

C. Certified Inspector Qualifications: Certified by AAADM. 

D. Source Limitations for Automatic Entrances:  Obtain each type of door, frame, operator and 
sensor components specified in this Section from a single source, same manufacturer unless 
otherwise indicated. 

E. Power-Operated Pedestrian Door Standard: ANSI/BHMA A156.10 (current version). 

F. Emergency Exit door requirements: Comply with requirements of authorities having jurisdiction 
for automatic entrance doors serving as a required means of egress. 
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1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual dimensions of openings to receive automatic entrances by 
field measurements before fabrication and indicate on shop drawings. 

1.7 COORDINATION 

A. Coordinate sizes and locations of recesses in concrete floors for recessed tracks and thresholds 
if applicable. Concrete work is specified in Division 03. 

B. Electrical System Roughing-in: Coordinate layout and installation of automatic entrances with 
connections to power supplies and access control system as applicable. 

1.8 WARRANTY 

A. General Warranty:  Special warranties specified in this Article shall not deprive Owner of other 
rights Owner may have under other provisions of the Contract Documents and shall be in 
addition to, and run concurrent with, other warranties made by Contractor under requirements of 
the Contract Documents. 

B. Automatic Entrance Doors shall be free of defects in material and workmanship for a period of 
One (1) year from the date of substantial completion. 

C. During the warranty period a factory-trained technician shall perform service and affect repairs. 
An inspection shall be performed after each adjustment or repair.  

D. During the warranty period all warranty work, including but not limited to emergency service, 
shall be performed during normal business hours. 

E. Manufacturer shall have in place a dispatch procedure for emergency call back service that 
shall be available 24 hours a day, 7 days a week. 

F. In addition to the warranty, Contractor is to provide a ten (10) year service contract with 
manufacturer. Service contract should match Assa Abloy Pro-Active Care Gold. Response time 
included should 24 hours. Include advanced user training.  

1.9 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements 
set forth in Title 49 of the United States Code § 50101, BABA and other related Made in 
America Laws, US statutes, guidance, and FAA Policies which provide that federal funds may 
not be obligated unless all iron, steel, and manufactured goods used in AIP funded projects are 
produced in the United States, unless the Federal Aviation Administration has issued a waiver 
for the product; the product is listed as an Excepted Article, Material Or Supply in Federal 
Acquisition Regulation subpart 25.108; or is included in the FAA Nationwide Buy American 
Waivers Issued list. If the contractor procures any capital items with Federal funds, it is the 
Contractor’s responsibility to obtain the Buy America certification under such regulations.   
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PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Manufacturer:  ASSA ABLOY Entrance Systems, 1900 Airport Road, Monroe, NC 28110. Toll 
Free (877) SPEC-123.   
 
Tim Poe 
281-636-3566; Tim.Poe@assaabloy.com 

B. Substitutions:  Requests for substitution and product approval in compliance with the 
specifications must be submitted in writing and in accordance with the procedures outlined in 
Division 1, Section “Substitution Procedures”.  Approval of requests is at the discretion of the 
architect, owner, and their designated consultants.  

2.2 SLIDING AUTOMATIC ENTRANCES 

A. Sliding automatic entrance system including the following: 
1. Sliding panels, sidelites and aluminum frame. 
2. Overhead concealed, electro-mechanical operator. 
3. Operator housing, guide system and carrier assemblies. 
4. Controls and accessories as required for a complete installation. 

B. Exterior Systems: Besam SL500 EcoDoor U-Factor (Basis of Design) Automatic Sliding 
Entrance with Stile and Rail Panels. 
1. Single slide, fixed sidelite, energy efficient door system.  

a. Configuration:  Single slide, two equal panel unit with one operable leaf and one 
fixed sidelite. 

b. Traffic Pattern:  Two-way. 
c. Emergency Breakaway Capability:  Sliding leaf only.  
d. Mounting:  Overhead header installed between jambs. 

C. Interior Systems: Besam SL500 (Basis of Design) Automatic Sliding Entrance with Stile and Rail 
Panels: 
1. Single slide, fixed sidelite, door system.  

a. Configuration:  Single slide, two equal panel unit with one operable leaf and one 
fixed sidelite. 

b. Traffic Pattern:  Two-way. 
c. Emergency Breakaway Capability:  Sliding leaf only.  
d. Mounting:  Overhead header installed between jambs. 

2.3 ENTRANCE COMPONENTS 

A. Stile and Rail Sliding Panels and Sidelites:  
1. Material:  Extruded Aluminum, Alloy 6063-T5. 
2. Door panels shall have a minimum .125 inch (3.2 mm) structural wall thickness including 

adjoining horizontal members and perimeter frames where applicable. 
3. Door Construction shall be by means of an integrated corner block with 3/8 inch all-

thread through bolt from each stile. 
4. Full breakout sliding entrances shall include two interlocks per moving panel securing the 

leading stile of the sidelite and the butt stile of the sliding door panel together. 
5. Vertical Stiles shall be narrow stile 2-1/8 inch (54 mm). 
6. Bottom Rails shall be 7 inch (178 mm). 
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7. Intermediate Muntin shall be 1-3/4 inch (45 mm). 
8. Weather-stripping:  Slide-in type, replaceable pile mohair seals retained by the aluminum 

extrusions.  The following types of weather-stripping are required:  complementing 
weather-stripping on the joining vertical stiles of the sidelite and sliding door panels, 
complementing weather-stripping on the lead edge of the lock stiles of bi-parting doors, 
single pile weather-stripping between the carrier and the header, single pile weather-
stripping on the lead edge stile of single slide door panels, dual pile weather-stripping on 
the pivot stile of breakout sidelite panels, and dual pile weather-stripping on the butt stile 
of fixed sidelite panels.  Bottom rails shall be provided with an adjustable nylon sweep. 

9. Besam EcoDoor Package: 
a. EcoDoor Seals:  High pile mohair weather stripping on the lock stile of the sliding 

doors, integrated mohair weather stripping with vinyl fin on the joining vertical stiles 
of the sidelite and sliding door panels, and expandable foam inserts in leading stile 
of sidelite panels at pockets for interlocks.  Bottom rails shall be provided with a 
concealed adjustable nylon sweep. 

10. U-Factor Door Package: 
a. U-Factor door package shall have been evaluated in full compliance with the listed 

National Fenestration Rating Council (NFRC) and American Society for Testing 
and Materials (ASTM) standards: NFRC 100-2010, NFRC 200-2010, NFRC 500-
2010, and ASTM 283e-2010. 

b. U-Factor door package shall meet the following requirements: 
1) U-Factor Rating  0.64 BTU/(h oF ft2). 
2) Solar Heat Gain Coefficient 0.28 
3) Visible Light Transmittance 0.45 
4) Condensation Resistance 22 
5) Air infiltration rating 0.93 cuft/min/sqft 0.28x3/Mx2/min. 

11. Glass:  Glazing shall comply with ANSI Z97.1, thickness as indicated. 
a. Glazing Sliding Panels and Sidelite Panels:  1/4” (6 mm) tempered glass. 
b. U-Factor Glazing Sliding Panels and Sidelite Panels:  1” (25 mm) overall thickness 

insulating glass unit consisting of an interior and exterior glass lite; both lites to be 
1/4 inch (6 mm) clear tempered glass.  Airspace to be 90% argon filled. 
1) Glazing shall be PPG Solarban 90 Clear, coated on surface 2, and the 

airspace 90% argon filled and meet the following listed requirements 
specified for U-Factor and Solar Heat Gain Coefficient: 
a) U-Factor Summer (BTU/(h oF ft2) 0.22 
b) U-Factor Summer (W/(m2K) 1.27 
c) U-Factor Winter (BTU/(h oF ft2) 0.25 
d) U-Factor Winter (W/(m2K) 1.4 
e) Solar Heat Gain Coefficient 0.37 

c. Glazing Installation:  See Division 8 Section “Glazing” for requirements and the 
manufacturer instructions to meet the specified energy performance of the sliding 
entrance. 

d. Glazing tint should match existing adjacent glazing. Provide samples for approval.  

B. Door Carriers:  Manufacturer’s standard carrier assembly that allows vertical adjustment. 
1. Single Slide and Bi-Parting Panels: 

a. Carriage Assembly:  Carriage bar with two wheel assemblies.  Each assembly 
shall have tandem roller wheels. 

b. Roller Wheels:  Two heavy duty Delrin roller wheels per wheel assembly, for a total 
of four (4) roller wheels, 1-7/16 inch (36.51 mm) diameter, per active door leaf for 
operation over a replaceable aluminum track. Single journal with sealed oil 
impregnated bearings. 

c. Two (2) heavy duty self-aligning anti-risers per leaf. 
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C. Framing Members:  Provide automatic entrances as complete assemblies.  Manufacturer’s 
standard extruded aluminum framing reinforced as required to support loads. 
1. Single Slide and Bi-Parting Entrance - Vertical Jambs:  1-3/4 inches (44.5 mm) by 4-1/2 

inches (114.3 mm). 

D. Header:  Manufacturer’s standard extruded aluminum header with a replaceable aluminum track 
extending full width of entrance unit.  Header to conceal door operators, carrier assemblies, and 
roller track; complete with hinged access panel for service of door operator, and controls. 
1. Single Slide and Bi-Parting Entrance:  

a. Header Span:   Maximum 16’-0” (4.9 m) without intermediate supports when 
entrance glazed with 1/4-inch glass. 

b. Capacity:  Capable of supporting active breakout leafs up to maximum of 300 lb 
(136 kg) per leaf when header is supported per manufacturer’s recommendations. 

c. Size:  4-1/2 inches (114.3 mm) wide by 7 inches (177.8 mm) high. 
1) Header height including the sensor plate cap which spans the clear door 

opening width is 8 inches (204.3 mm) high. 
2. Header Access:  Continuous hinge at top of header allows cover to swing and allow 

complete access to operator and internal electronic and mechanical assemblies. 
3. Design:  Closed header when doors in closed position. 

2.4 HARDWARE 

A. Hardware:  Provide manufacturer’s standard hardware as required for operation indicated.  
1. Breakaway arms and bottom pivot assemblies shall be supplied by the manufacturer and 

shall be adjustable to comply with applicable codes. 
2. Locking hardware shall be provided as indicated. 

a. Electrified slide lock shall automatically lock the sliding function of all sliding door 
panels within the entrance when the door panels are in the closed position. 
1) Fail safe operation:  Slide lock shall unlock the sliding function of the door 

panels upon loss of power. 
b. Two point locking system with throw rod into carrier arm and mortise hookbolt. (Bi-

parting sliding entrance). 
1) Interior Side:  Keyed cylinder.  Lock indicators shall be provided if required 

by code. 
2) Exterior Side:  No cylinder. 

3. Keyed cylinders shall be provided as indicated. 
a. Manufacturer’s standard keyed cylinder. 

B. Guide Track/Threshold:  Manufacturer’s threshold as indicated. 
1. Fixed Sidelight Entrance Guide Track:  Aluminum guide track integrated in the bottom of 

the sidelite portion of the sliding automatic door assembly. 
2. Fixed Sidelight Entrance Threshold:  1/2 inch (12.7 mm) high continuous aluminum 

threshold shall span the width of the sliding door header and fit between the vertical 
framing members.  Threshold design shall allow for optional extruded ramps to securely 
interlock to flat section to meet ADA requirements.  Aluminum guide track is integrated 
into the bottom of the sidelite portion of the door assembly. 
a. Surface mounted threshold with interlocking ADA accessible ramps. 

2.5 DOOR OPERATORS AND CONTROLS 

A. Door Operator and Controller:  
1. Electro-mechanical controlled unit utilizing a high-efficiency, energy efficient, DC motor 

requiring a maximum of 3 amp current draw, allowing 5 operators on one 20 amp circuit. 
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The supplied system shall have the capability to operate at full performance well beyond 
a brown out and high line voltage conditions (85V – 265V) sensing changes and 
adjusting automatically.  The operator shall allow an adjustable hold open time delay of 0 
to 60 seconds and have internal software to incorporate a self-diagnostic system. 

2. Operating Temperature Range: -31 F to 130 F (-35 C to 54.44 C). 

B. Microprocessor Control Box: 
1. Modular control unit to allow for changing technology.  Factory-adjusted configuration 

with opening and closing speeds set to comply with ANSI/BHMA A156.10 requirements 
and electronic dampening to reduce wear on drive train. Should the drive train operations 
deviate from design criteria ranges, Watchdog Control Circuit Monitoring will assume 
command of the system and shut down the automatic function allowing a secondary 
supervisory circuit to perform as a backup.  Control unit shall allow the following 
functions: 
a. Diagnostics with the ability to produce application data. 

2. Mode Selector Control: 
a. Multi-position  keyed cylinder  mode selector control shall allow selection of the 

indicated functions to be engaged when switch is turned to the appropriate setting. 
b. Mode Selector Control Mounting:  Control shall be mounted as indicated: 

1) Jamb mounted. 
c. Mode selector control to allow the following functions: 

1) “Off” 
2) “Exit Only” one way traffic with automatic operation from the interior. 
3) “Two Way Traffic” allowing automatic operation from exterior and interior. 
4) “Partial Opening” energy saving door position allows door to automatically 

adjust opening width based on amount of usage, that is, full open during 
high use and partial open during low use. The control for this setting is 
programmable allowing adjustment to both the usage setting and the 
opening width. 

5) “Hold Open” doors activated and held in the full open position. 

2.6 ACTIVATION AND SAFETY CONTROL DEVICES 

A. General:  Provide the types of activation and safety devices specified in accordance with 
ANSI/BHMA standards, for the condition of exposure and for long-term, maintenance-free 
operation under normal traffic load for type of occupancy indicated.  Coordinate activation and 
safety devices with door operation and door operator mechanisms. 

B. Combination Activation Motion Sensor/Safety Presence Sensor: 
1. Shall be a sliding door sensor utilizing K-band microwave technology to detect motion 

and focused active infrared technology to detect presence, combined in a single housing 
surface mounted on each side of the header. 
a. Presence sensor shall remain active at all times. 
b. The sensor shall communicate with the automatic door operator through a self-

monitoring connection that allows the door to go into a fail-safe mode preventing 
the door from closing in the event of a sensor failure. 

2. Motion/presence detecting sensors to be field installed and adjusted. 

2.7 ELECTRICAL 

A. High-Efficiency DC Motor: Maximum of 3 amp current draw, allowing 5 operators to run on one 
20 Amp circuit. 
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B. Power:  Self-detecting line voltage capable control. 120 VAC through 240 VAC, 50/60 Hz, 3 
amp minimum incoming power with solid earth ground connection for each door system. 

C. Wiring:  Separate internal channel raceway free from moving parts. 

D. Brown out / high voltage capability: System has capability to operate at full performance well 
beyond brown out and high voltage line conditions (85 V – 265 V) sensing changes and 
adjusting automatically. 

2.8 ALUMINUM FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Anodized Finish: 
1. AAMA 611, Clear, AA- M12C22A41, Class I, 0.018 mm. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, wall and floor construction, and other conditions affecting performance. 

B. Examine roughing-in for electrical source power to verify actual locations of wiring connections. 

C. Proceed only after such discrepancies or conflicts have been resolved. 

3.2 INSTALLATION 

A. Do not install damaged components.  Fit frame joints to produce hairline joints free of burrs and 
distortion. Rigidly secure non-movement joints. 

B. Entrances:  Install automatic entrances plumb and true in alignment with established lines and 
grades without warp or rack of framing members and doors.  Anchor securely in place. 
1. Install surface mounted hardware using concealed fasteners to greatest extent possible. 
2. Set headers, carrier assemblies, tracks, operating brackets and guides level and true to 

location with anchorage for permanent support. 

C. Door Operators:  Connect door operators to electrical power distribution system as specified in 
Division 26 Sections. 

D. Glazing:  Glaze sliding automatic entrance door panels in accordance with the Glass 
Association of North America (GANA) Glazing Manual, published recommendations of glass 
product manufacturer, and published instructions of automatic entrance system manufacturer. 

E. Sealants:  Comply with requirements specified in division 7 Section “Joint Sealants” to provide a 
weather tight installation. 
1. Set thresholds, bottom guide and track systems and framing members in full bed of 

sealant. 
2. Seal perimeter of framing members with sealant. 
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F. Signage:  Apply signage on both sides of each door and sidelite as required by ANSI/BHMA 
A156.10 and manufacturers installation instructions. 

3.3 ADJUSTING 

A. Adjust door operators, controls and hardware for smooth and safe operation and for weather 
tight closure. Adjust doors in compliance with ANSI/BHMA A156.10. 

B. Verify installation and alignment of all entrance weather-stripping as required for compliance 
with specified air infiltration requirements. 

3.4 FIELD QUALITY CONTROL 

A. Before placing doors into operation, AAADM certified technician shall inspect and approve 
doors for compliance with ANSI/BHMA A156.10. Certified technician shall be approved by the 
manufacturer. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door installation. 

B. Clean glass and metal surfaces promptly after installation. Remove excess sealants, 
compounds, dirt and other substances. Repair damages to match original finish. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized representative to train Owner's maintenance personnel to adjust, 
operate, and maintain safe operation of the door. 

END OF SECTION 
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior partitions. 
2. Suspension systems for interior ceilings and soffits. 
3. Grid suspension systems for gypsum board ceilings. 

B. Related Requirements: 

1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-bearing and 
exterior non-load-bearing wall studs; floor joists; and roof rafters and ceiling joists. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For firestop tracks post-installed anchors , from ICC-ES or other qualified 
testing agency acceptable to authorities having jurisdiction. 

1.5 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements 
set forth in Title 49 of the United States Code § 50101, BABA and other related Made in 
America Laws, US statutes, guidance, and FAA Policies which provide that federal funds may 
not be obligated unless all iron, steel, and manufactured goods used in AIP funded projects are 
produced in the United States, unless the Federal Aviation Administration has issued a waiver 
for the product; the product is listed as an Excepted Article, Material Or Supply in Federal 
Acquisition Regulation subpart 25.108; or is included in the FAA Nationwide Buy American 
Waivers Issued list. If the contractor procures any capital items with Federal funds, it is the 
Contractor’s responsibility to obtain the Buy America certification under such regulations.   
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E 119 by an independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated on Drawings, according to ASTM E 90 and classified 
according to ASTM E 413 by an independent testing agency. 

C. Horizontal Deflection: For composite non-composite wall assemblies, limited to 1/240 of the wall 
height based on horizontal loading of 5 lbf/sq. ft. <Insert value>. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C 645 requirements for steel unless 
otherwise indicated. 

2. Protective Coating: ASTM A 653/A 653M, G60 , hot-dip galvanized unless otherwise 
indicated. 

B. Studs and Tracks: ASTM C 645. 

1. Steel Studs and Tracks: 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
1) Clark Steel Framing. 
2) Dietrich Metal Framing; a Worthington Industries Company. 
3) MarinoWare; a division of Ware Industries. 
4) United Metal Products, Inc. 

b. Minimum Base-Steel Thickness: As required by performance requirements for 
horizontal deflection. 

c. Depth: As indicated on Drawings. 
2. Embossed, High Strength Steel Studs and Tracks: Roll-formed and embossed with 

surface deformations to stiffen the framing members so that they are structurally 
comparable to conventional ASTM C 645 steel studs and tracks. 
a. Manufacturers: Subject to compliance with requirements, provide products by one 

of the following: 
1) Clark Steel Framing. 
2) Dietrich Metal Framing; a Worthington Industries Company. 
3) MarinoWare; a division of Ware Industries. 
4) United Metal Products, Inc. 

b. Minimum Base-Steel Thickness: As required by horizontal deflection performance 
requirements. 

c. Depth: As indicated on Drawings. 

C. Slip-Type Head Joints: Where indicated, provide the following: 
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1. Double-Track System: ASTM C 645 top outer tracks, inside track with 2-inch- deep 
flanges in thickness not less than indicated for studs and fastened to studs, and outer 
track sized to friction-fit over inner track. 

D. Firestop Tracks: Top track manufactured to allow partition heads to expand and contract with 
movement of structure while maintaining continuity of fire-resistance-rated assembly indicated; 
in thickness not less than indicated for studs and in width to accommodate depth of studs. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Clark Steel Framing. 

b. Dietrich Metal Framing; a Worthington Industries Company. 

c. MarinoWare; a division of Ware Industries. 

d. United Metal Products, Inc. 

E. Cold-Rolled Channel Bridging: Steel, 0.0538-inch minimum base-steel thickness, with minimum 
1/2-inch- wide flanges. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Clark Steel Framing. 

b. Dietrich Metal Framing; a Worthington Industries Company. 

c. MarinoWare; a division of Ware Industries. 

d. United Metal Products, Inc. 
2. Depth: As indicated on Drawings. 
3. Clip Angle: Not less than 1-1/2 by 1-1/2 inches , 0.068-inch- thick, galvanized steel. 

F. Hat-Shaped, Rigid Furring Channels: ASTM C 645. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Clark Steel Framing. 

b. Dietrich Metal Framing; a Worthington Industries Company. 

c. MarinoWare; a division of Ware Industries. 

d. United Metal Products, Inc. 
2. Minimum Base-Steel Thickness: 0.0296 inch. 
3. Depth: As indicated on Drawings 7/8 inch . 

2.3 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- diameter wire, or 
double strand of 0.048-inch- diameter wire. 

B. Hanger Attachments to Concrete: 

1. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC01 as appropriate for the substrate. 
a. Uses: Securing hangers to structure. 
b. Type: Torque-controlled, expansion anchor . 
c. Material for Interior Locations: Carbon-steel components zinc-plated to comply with 

ASTM B 633 or ASTM F 1941 , Class Fe/Zn 5, unless otherwise indicated. 
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d. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: 
Alloy Group 1 stainless-steel bolts, ASTM F 593 , and nuts, ASTM F 594 . 

C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter. 

D. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel 
thickness of 0.0538 inch and minimum 1/2-inch- wide flanges. 

1. Depth: As indicated on Drawings. 

E. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Armstrong Ceiling & Wall Solutions. 
b. USG Corporation. 

2.4 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 
and other properties required to fasten steel members to substrates. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames, cast-in anchors, and structural framing, for compliance with requirements and other 
conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and 
that hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C 754. 
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1. Gypsum Plaster Assemblies: Also comply with requirements in ASTM C 841 that apply to 
framing installation. 

2. Portland Cement Plaster Assemblies: Also comply with requirements in ASTM C 1063 
that apply to framing installation. 

3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in ASTM C 844 that 
apply to framing installation. 

4. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply to 
framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 
fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Single-Layer Application: As required by horizontal deflection performance requirements 
16 inches o.c. unless otherwise indicated. 

2. Tile Backing Panels: As required by horizontal deflection performance requirements 16 
inches o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks at floors and overhead supports. Extend framing full height to structural supports 
or substrates above suspended ceilings except where partitions are indicated to terminate at 
suspended ceilings. Continue framing around ducts that penetrate partitions above ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished 
assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 
track section (for cripple studs) at head and secure to jamb studs. 
a. Install two studs at each jamb unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

clearance from jamb stud to allow for installation of control joint in finished 
assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure. 

3. Other Framed Openings: Frame openings other than door openings the same as 
required for door openings unless otherwise indicated. Install framing below sills of 
openings to match framing required above door heads. 
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E. Direct Furring: 

1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches o.c. 

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 
1/8 inch from the plane formed by faces of adjacent framing. 

3.5 INSTALLING CEILING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Hangers: 48 inches o.c. 
2. Carrying Channels (Main Runners): 48 inches o.c. 
3. Furring Channels (Furring Members): 16 inches o.c. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 
a. Splay hangers only where required to miss obstructions and offset resulting 

horizontal forces by bracing, countersplaying, or other equally effective means. 
2. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 
a. Size supplemental suspension members and hangers to support ceiling loads 

within performance limits established by referenced installation standards. 
3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, 

eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Flat Hangers: Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail. 

5. Do not attach hangers to steel roof deck. 
6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts 

that extend through forms. 
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces. Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 
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F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet 
measured lengthwise on each member that will receive finishes and transversely between 
parallel members that will receive finishes. 

END OF SECTION 092216 
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 
2. Tile backing panels. 

B. Related Requirements: 
1. Division 09 Section "Non-Structural Metal Framing" for non-structural framing and 

suspension systems that support gypsum board panels. 
2. Division 09 Section "Tiling" for cementitious backer units installed as substrates for 

ceramic tile. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.4 QUALITY ASSURANCE 

A. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft. (9 
sq. m) in surface area to demonstrate aesthetic effects and set quality standards for materials 
and execution. 

1. Install mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 

2. Apply or install final decoration indicated, including painting and wallcoverings, on 
exposed surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 
4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack 
panels flat and supported on risers on a flat platform to prevent sagging. 



IAH Terminal A – Vestibule Efficiency Upgrades                             
Project No: 257A & 257B 

 GYPSUM BOARD 

 

RDLR Architects Issue for Construction  
03 February 2023 

092900 - 2 

 

 

1.6 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 
damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

1.7 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements 
set forth in Title 49 of the United States Code § 50101, BABA and other related Made in 
America Laws, US statutes, guidance, and FAA Policies which provide that federal funds may 
not be obligated unless all iron, steel, and manufactured goods used in AIP funded projects are 
produced in the United States, unless the Federal Aviation Administration has issued a waiver 
for the product; the product is listed as an Excepted Article, Material Or Supply in Federal 
Acquisition Regulation subpart 25.108; or is included in the FAA Nationwide Buy American 
Waivers Issued list. If the contractor procures any capital items with Federal funds, it is the 
Contractor’s responsibility to obtain the Buy America certification under such regulations.   

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency. 

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E 90 and classified according 
to ASTM E 413 by an independent testing agency. 

C. Low Emitting Materials:  For ceiling and wall assemblies, provide materials and construction 
identical to those tested in assembly and complying with the testing and product requirements 
of the California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.2 GYPSUM BOARD, GENERAL 

A. Recycled Content of Gypsum Panel Products:  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 75% percent. 
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B. Regional Materials:  Gypsum panel products shall be manufactured within 500 miles (800 km) 
of Project site from materials that have been extracted, harvested, or recovered, as well as 
manufactured, within 500 miles (800 km) of Project site. 

C. Regional Materials:  Gypsum panel products shall be manufactured within 500 miles (800 km) 
of Project site. 

D. Size:  Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Manufacturers:  Subject to compliance with requirements: 

1. Temple-Inland Inc.  
2. Georgia-Pacific Gypsum LLC. 
3. National Gypsum Company. 
4. USG Corporation. 

B. Gypsum Board, Type X:  ASTM C 1396/C 1396M. 

1. Thickness:  5/8 inch (15.9 mm). 
2. Long Edges:  Tapered. 
3. Location: To be used at all locations unless otherwise noted.  

C. Abuse-Resistant Gypsum Board:  ASTM C 36. 

1. Core:  5/8 inch (15.9 mm), Type X. 
2. Long Edges:  Tapered. 
3. Mold Resistance:  ASTM D 3273, score of 10. 
4. Location: At corridors and any other noted locations.  

D. Moisture- and Mold-Resistant Gypsum Board:  ASTM C 1396/C 1396M.  With moisture- and 
mold-resistant core and paper surfaces. 

1. Core:  5/8 inch (15.9 mm), Type X. 
2. Long Edges:  Tapered. 
3. Mold Resistance:  ASTM D 3273, score of 10. 

2.4 TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Backing Board:  ASTM C 1178/C 1178M, with manufacturer's 
standard edges. 

1. Products:  Subject to compliance with requirements, provide "Dens-Shield Tile Backer" 
manufactured by G-P gypsum company, or provide equal product by one of the following 
manufacturers: 

a. CertainTeed Corp. 
b. USG corporation. 

2. Core:  5/8 inch (15.9 mm), Type X. 
3. Mold Resistance:  ASTM D 3273, score of 10. 
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2.5 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized steel sheet. 

2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
d. L-Bead:  L-shaped; exposed long flange receives joint compound. 
e. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 
f. Expansion (control) joint. 

B. Aluminum Trim:  Extruded accessories of profiles and dimensions indicated. 

1. Manufacturers:  Subject to compliance with requirements: 

a. Fry Reglet Corp. 
b. Gordon, Inc. 
c. Pittcon Industries. 

2. Aluminum:  Alloy and temper with not less than the strength and durability properties of 
ASTM B 221 (ASTM B 221M), Alloy 6063-T5. 

3. Finish:  Corrosion-resistant primer compatible with joint compound and finish materials 
specified. 

2.6 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board:  Paper. 
2. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh. 
3. Tile Backing Panels:  As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound. 

2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 
trim flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat:  For second coat, use setting-type, sandable topping compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 
5. Skim Coat:  For final coat of Level 5 finish, use setting-type, sandable topping compound. 

2.7 AUXILIARY MATERIALS 
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A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 

B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 
0.033 to 0.112 inch (0.84 to 2.84 mm) thick. 

2. For fastening cementitious backer units, use screws of type and size recommended by 
panel manufacturer. 

C. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly. 
2. Recycled Content of Blankets:  Postconsumer recycled content plus one-half of 

preconsumer recycled content not less than 25% percent. 

D. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant 
complying with ASTM C 834.  Product effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. USG Corporation; SHEETROCK Acoustical Sealant. 

2. Acoustical joint sealant shall have a VOC content of 250 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Acoustical joint sealant shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

E. Thermal Insulation:  As specified in Division 07 Section "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer 
present, for compliance with requirements and other conditions affecting performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold 
damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 
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B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent 
panels not less than one framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered 
edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not 
make joints other than control joints at corners of framed openings. 

E. Control joints are to be installed in long expanses of partitions at 30 foot intervals, from floor to 
ceiling. Control Joints are also to be installed at door jambs, extending from door head to 
ceiling. 

F. Control joints are required in ceilings to limit areas to 2,500 square feet and to limit dimensions 
in either direction to 50 feet. 

G. Control joints should be installed where ceiling framing or furring changes direction.   

H. Form control and expansion joints with space between edges of adjoining gypsum panels. 

I. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) 
in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant. 

J. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these 
locations and trim edges with edge trim where edges of panels are exposed.  Seal joints 
between edges and abutting structural surfaces with acoustical sealant. 

K. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached 
to open (unsupported) edges of stud flanges first. 

L. Wood Framing:  Install gypsum panels over wood framing, with floating internal corner 
construction.  Do not attach gypsum panels across the flat grain of wide-dimension lumber, 
including floor joists and headers.  Float gypsum panels over these members or provide control 
joints to counteract wood shrinkage. 

M. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both 
faces of partitions at perimeters and through penetrations.  Comply with ASTM C 919 and with 
manufacturer's written recommendations for locating edge trim and closing off sound-flanking 
paths around or through assemblies, including sealing partitions above acoustical ceilings. 

N. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 
installed after panels have been installed on one side. 
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3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Type X:  Vertical surfaces unless otherwise indicated 
2. Abuse-Resistant Type:  As indicated in contract documents. 
3. Moisture- and Mold-Resistant Type: As indicated in contract documents. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise 
indicated or required by fire-resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 
indicated or required by fire-resistance-rated assembly. 

3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end 
joints.  Locate edge joints over furring members. 

4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

3.4 APPLYING TILE BACKING PANELS 

A. Glass-Mat, Water-Resistant Backing Panels:  Comply with manufacturer's written installation 
instructions and install at showers, tubs, and locations indicated to receive tile.  Install with 1/4-
inch (6.4-mm) gap where panels abut other construction or penetrations. 

B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 
uniform plane across panel surfaces. 

3.5 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners unless otherwise indicated. 
2. Bullnose Bead:  Use where indicated. 
3. LC-Bead:  Use at exposed panel edges. 
4. L-Bead:  Use where indicated. 

C. Aluminum Trim:  Install in locations indicated on Drawings. 

3.6 FINISHING GYPSUM BOARD 
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A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces 
for decoration.  Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to 
ASTM C 840: 

1. Level 5:  At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in other Division 09 Sections. 

3.7 FIELD QUALITY CONTROL 

A. Above Ceiling Observation: Before Contractor installs gypsum board ceiling, Architect and MEP 
engineers will conduct an above ceiling inspection observation and report deficiencies in the 
work. Do not proceed with installation of gypsum board to ceiling support framing until 
deficiencies have been corrected.  

1. Architect must be notified at least Seven (7) days in advance of date and time when 
Project will be ready for above ceiling inspection.  

2. Before notifying Architect, complete the following in areas to receive gypsum board 
ceilings. 

a. Installation of 80% of lighting fixtures, powered for operation.  
b. Installation, insulation and leak and pressure testing of water piping systems.  
c. Installation and insulation of air duct systems.  
d. Installation of air devices.  
e. Installation of mechanical system control-air tubing. 
f. Installation of ceiling support framing.  

 

3.8 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall 
application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 
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END OF SECTION 092900 
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SECTION 096613 - PORTLAND CEMENT TERRAZZO FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Poured-in-place portland cement terrazzo flooring. 

B. Related Requirements: 

1. Section 079200 "Joint Sealants" for sealants installed with terrazzo. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site . 

1. Review methods and procedures related to terrazzo including, but not limited to, the 
following: 
a. Inspect and discuss condition of substrate and other preparatory work performed 

by other trades. 
b. Review special terrazzo designs and patterns. 
c. Review existing terrazzo conditions, and colors to match.  

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified, 12 inches in size. 

1.5 INFORMATIONAL SUBMITTALS 

1.6 CLOSEOUT SUBMITTALS 

1.7 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 
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1. Build mockups for each type of terrazzo including accessories. 
a. Size: Minimum 100 sq. ft. of typical poured-in-place flooring condition for each 

color and pattern in locations directed by Architect. 
2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in supplier's original wrappings and containers, labeled with 
source's or manufacturer's name, material or product brand name, and lot number if any. 

B. Store materials in their original, undamaged packages and containers, inside a well-ventilated 
area protected from weather, moisture, soiling, extreme temperatures, and humidity. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations: Maintain interior ambient temperature above 50 deg F for 48 hours 
before and during terrazzo installation. 

B. Weather Limitations: Proceed with rustic terrazzo installation only when forecasted weather 
conditions permit work to be performed according to NTMA's written recommendations and 
when temperatures remain above 45 deg F. 

C. Provide permanent interior lighting or, if permanent lighting is not in place, simulate permanent 
lighting conditions during terrazzo installation. 

D. Close spaces to traffic during terrazzo installation and for not less than 24 hours after 
installation unless manufacturer recommends a longer period. 

E. Control and collect water and dust produced by portland cement terrazzo grinding operations. 
Protect adjacent construction from detrimental effects of grinding operations. 

1.10 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements 
set forth in Title 49 of the United States Code § 50101, BABA and other related Made in 
America Laws, US statutes, guidance, and FAA Policies which provide that federal funds may 
not be obligated unless all iron, steel, and manufactured goods used in AIP funded projects are 
produced in the United States, unless the Federal Aviation Administration has issued a waiver 
for the product; the product is listed as an Excepted Article, Material Or Supply in Federal 
Acquisition Regulation subpart 25.108; or is included in the FAA Nationwide Buy American 
Waivers Issued list. If the contractor procures any capital items with Federal funds, it is the 
Contractor’s responsibility to obtain the Buy America certification under such regulations.   
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Aggregates: Obtain each color, grade, type, and variety of granular 
materials from single source with resources to provide materials of consistent quality in 
appearance and physical properties. 

2.2 PERFORMANCE REQUIREMENTS 

A. NTMA Standards: Comply with NTMA's written recommendations for terrazzo type indicated 
unless more stringent requirements are specified. 

2.3 PORTLAND CEMENT TERRAZZO 

A. Portland Cement Terrazzo System TR1 : Bonded . 

1. Underbed Thickness: As indicated on Drawings  
2. Terrazzo Topping Thickness: As indicated on Drawings  

B. Portland Cement Terrazzo System TR2 : Bonded . 

1. Underbed Thickness: As indicated on Drawings  
2. Terrazzo Topping Thickness: As indicated on Drawings  

C. Materials: 

1. Portland Cement: ASTM C 150/C 150M, Type 1. 
a. Color for Terrazzo Matrix: To match existing colors.  

2. Water: Potable. 
3. Sand: ASTM C 33/C 33M. 
4. Aggregates: Comply with NTMA gradation standards for mix indicated and contain no 

deleterious or foreign matter. 
a. Abrasion and Impact Resistance: Less than 40 percent loss per 

ASTM C 131/C 131M  and ASTM C 535 for large-size coarse aggregates. 
b. 24-Hour Absorption Rate: Less than 0.75 percent. 
c. Dust Content: Less than 1.0 percent by weight. 

5. Matrix Pigments: Pure mineral or synthetic pigments, alkali resistant, durable under 
exposure to sunlight, and compatible with terrazzo matrix. 

6. Underbed Bonding Agent: Neat portland cement paste. 

D. Mixes: 

1. Underbed Mix: One part portland cement to four parts sand and sufficient water to 
provide workability at as low a slump as possible. 

2. Terrazzo Topping Mix: One 94-lb bag of portland cement per 200 lb of aggregate, matrix 
pigment if required by mix color, and sufficient water to produce a workable mix. 
a. Mix Color and Pattern: Match existing . 
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2.4 STRIP MATERIALS 

A. Standard Divider Strips: One-piece, flat-type strips for grouting into sawed joints prepared in 
substrate. 

1. Material: White-zinc alloy. 
2. Depth: 3/4 inch. 
3. Width: 0.05 inch. 

2.5 MISCELLANEOUS ACCESSORIES 

A. Isolation and Expansion-Joint Material: Closed-cell polyethylene foam, nonabsorbent to liquid 
water and gas, and non-outgassing in unruptured state; butyl rubber; rubber; or cork; minimum 
1/2 inch wide . 

B. Portland Cement Terrazzo Cleaner: Chemically neutral cleaner with pH factor between 7 and 10 
that is biodegradable, phosphate free, and recommended by cleaner manufacturer for use on 
terrazzo type indicated. 

C. Rustic Terrazzo Cleaner: Solution of 1 part muriatic acid and 10 parts water. 

D. Sealer: Slip- and stain-resistant, penetrating-type sealer that is chemically neutral; does not 
affect terrazzo color or physical properties; is recommended by sealer manufacturer; and 
complies with NTMA's written recommendations for terrazzo type indicated. 

1. Surface Friction: Not less than 0.6 according to ASTM D 2047. 
2. Acid-Base Properties: With pH factor between 7 and 10. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and areas, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions, including levelness tolerances, 
have been corrected. 

3.2 PREPARATION 

A. Clean substrates of substances, including oil, grease, and curing compounds, that might impair 
terrazzo bond. Provide clean, dry, and neutral substrate for terrazzo application. 

1. Roughen concrete substrates before installing terrazzo system according to NTMA's 
written recommendations. 

B. Protect other work from water and dust generated by grinding operations. Control water and 
dust to comply with environmental protection regulations. 
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1. Erect and maintain temporary enclosures and other suitable methods to limit water 
damage and dust migration and to ensure adequate ambient temperatures and 
ventilation conditions during installation. 

3.3 INSTALLATION, GENERAL 

A. Comply with NTMA's written recommendations for terrazzo and accessory installation. 

B. Installation Tolerance: Limit variation in terrazzo surface from level to 1/4 inch in 10 feet ; 
noncumulative. 

C. Underbed: 

1. Comply with NTMA's written recommendations for underbed installation. 
2. Bonded Portland Cement Terrazzo: 

a. Saturate structural concrete substrate with water, and slush and broom with 
underbed bonding agent. 

3. Place underbed and screed to elevation indicated below finished floor elevation. 

D. Strip Materials: 

1. Divider and Control-Joint Strips: 
a. Locate divider strips in locations indicated. 
b. Install control-joint strips in locations indicated. 

1) Install control-joint strips with 1/4-inch gap between strips, and install 
sealant in gap. 

c. Install strips in adhesive setting bed without voids below strips, or mechanically 
anchor strips as required to attach strips to substrate, as recommended by strip 
manufacturer. 

2. Accessory Strips: Install as required to provide a complete installation. 
3.   

3.4 POURED-IN-PLACE TERRAZZO INSTALLATION 

A. Underbed Preparation: 

1. Bonded Portland Cement Terrazzo: Dampen underbed with water. 

B. Monolithic Portland Cement Terrazzo: Apply topping bonding agent on concrete substrate. 

C. Place terrazzo mixture in panels formed by divider strips and trowel mixture to top of strips. 
Seed additional aggregates in matrix to uniformly distribute granular material and produce a 
surface with a minimum of 70 percent aggregate exposure. Roll and compact surface until 
excess cement and water have been extracted. 

1. Portland Cement Terrazzo: Trowel to a dense, uniform, flat surface disclosing lines of 
divider strips. 

D. Portland Cement Terrazzo Stairs: Install and finish stairs at the same time that adjacent flooring 
is installed. 
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E. Portland Cement Terrazzo Base: Install and finish base at the same time that adjacent flooring 
is installed. 

F. Portland Cement Terrazzo Finishing: Cover terrazzo topping with moisture-retaining cover and 
cure until topping develops sufficient strength to prevent lifting or pulling of aggregate during 
grinding. 

1. Rough Grinding: Grind with 24-grit or finer stones or with comparable diamond plates. 
2. Grouting: After rough grinding, clean terrazzo topping with water and rinse away residue. 

Remove excess rinse water, apply matrix mix to grout surface, and fill voids. After 
grouting, cover surface with moisture-retaining cover to cure grout until ready for fine 
grinding. 

3. Fine Grinding and Polishing: Delay fine grinding until heavy trade work is complete and 
construction traffic through area is restricted. Grind with 120-grit stones or with 
comparable diamond abrasives until grout is removed from surface. 

3.5 REPAIR 

A. Cut out and replace terrazzo areas that evidence lack of bond with substrate or underbed, 
including areas that emit a "hollow" sound if tapped. Cut out terrazzo areas in panels defined by 
strips and replace to match adjacent terrazzo, or repair panels according to NTMA's written 
recommendations, as approved by Architect. 

3.6 CLEANING AND PROTECTION 

A. Terrazzo Cleaning: 

1. Remove grinding dust from installation and adjacent areas. 
2. Wash surfaces with cleaner immediately after final cleaning of terrazzo flooring according 

to both NTMA's and manufacturer's written recommendations and manufacturer's written 
instructions; rinse surfaces with water and allow them to dry thoroughly. 

B. Sealing: 

1. Seal surfaces according to NTMA's written recommendations. 
2. Apply sealer according to sealer manufacturer's written instructions. 

C. Protection: Provide final protection and maintain conditions, in a manner acceptable to Installer, 
that ensure that terrazzo is without damage or deterioration at time of Substantial Completion. 

END OF SECTION 096613 



IAH Terminal A – Vestibule Efficiency Upgrades   
Project No: 257A & 257B 

 PAINTING AND STAINING 

 
 

 
RDLR Architects Issue for Construction  

03 February 2023 
099000 - 1 

 

 
SECTION 09 9000 - PAINTING AND STAINING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Surface preparation and field application of paints and stains on interior substrates where 
shown or required. 

B. Surface preparation and field application of paints and stains on exterior substrates where 
shown or required. 

C. Surfaces not included, as applicable to the project, include, but are not limited to the following: 

1. Areas above finished ceiling or scheduled “unpainted” on the Finish Schedule of the 
drawings, except for those items within those spaces scheduled to painted. 

2. Exposed concrete, unless noted otherwise. 
3. Shop coat of paint on metal, except for damaged shop primer touch-up (unless noted 

otherwise. 
4. Structural steel and related items scheduled to receive sprayed fireproofing or encased in 

concrete. 
5. Face brick, unless otherwise noted. 
6. Natural stone. 
7. Aluminum and copper items, unless noted otherwise. 
8. Factory finished items other than prime painted to be field paint finished. 
9. Glass and glass masonry. 
10. Sealants of types which should not be painted and to which paint will not adhere. 
11. Plastic laminate items, such as doors, countertops, casework, etc. 
12. Acoustical ceiling and grid work, unless noted otherwise. 
13. Acoustical panels, unless noted otherwise. 
14. Piping of copper, aluminum, and stainless steel. 
15. Exposed pipe, plumbing, ductwork, and mechanical equipment in mechanical rooms. 
16. Stainless steel items. 
17. Ceramic or tile of any kind. 
18. Valves and controls. 
19. Sprinkler heads. 
20. Name plates on equipment. 
21. Fire rating labels, including those on fire rated doors and frames. 
22. Finish hardware, except that which is factory primed and designated as “BHMA 600”, if 

any, in Finish Hardware Section. 
23. Existing construction, unless noted otherwise. 
24. Materials not noted to be refinished or to receive a finish, except as noted, including, but 

not limited to the following: 

a. Roofing 
b. Asphalt paving, except for parking and lane striping, fire lane, and “wheelchair” 

handicapped access parking spaces. 
c. Concrete paving and curbs, except for parking and lane striping, fire lane, and 

“wheelchair” accessible parking spaces. 
d. Flooring, except those to receive game striping, or as noted. 

25. Color coding of Mechanical Room pipes whether insulated or not: (Unless noted or 
directed otherwise) 

1.2 REFERENCES 

A. ASTM International (ASTM) 
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1. D16, Standard Terminology Relating to Paint, Varnish, Lacquer, and Related Products. 

1.3 DEFINITIONS 

A. Conform to definitions of terms in ASTM D16 in interpreting requirements of this Section. 

1.4 SUBMITTALS 

A. Material lists. Give the supplier's name, product name, number and generic description of each 
proposed product and its use. Provide product data sheets if so requested. 

B. Samples. Submit full range of colors, patterns, textures and finishes available for selection, 
including the following: 

1. Color Chips: Provide complete duplicate sets of color chips for color selection. 
2. Small Applied Samples: Provide pieces of actual material on which paint will occur with 

minimum dry mil thickness of specified paint. Provide painted 12 inch x 12 inch actual 
gypsum wallboard samples with approved textures for Architect’s approval.  Approved 
samples will become standard for which all work will be judged. 

3. Sheen Samples: Provide full range of varying sheens when sheens are controllable by 
intermixing. 

C. Installed Samples. Provide large size samples for approval. Approved samples may be left in 
place as part of the work. 

D. One room and/or area, as selected by the Architect, shall be painted with materials specified or 
accepted and applied directly from container, un-thinned. After acceptance by Architect, room 
and/or area shall be standard of quality of entire project. 

E. Certification. Furnish a letter certifying that materials submitted are truly equivalent or better 
than those called out in the finish schedule. 

1.5 RESPONSIBILITY OF COORDINATION 

A. Coordinate the work specified herein with the following work: 

1. Provide information to preceding trades for proper preparation of substrate. 
2. Inspect substrate before proceeding to verify proper preparation. 
3. Notify Architect of any item to receive paint which may not be covered by a scheduled 

finish type. Architect will furnish appropriate specification. 

1.6 QUALITY ASSURANCE 

A. Materials: 

1. Delivery and Storage: Products shall be delivered to jobsite in unopened containers 
bearing manufacturer's labels intact and legible at time of use.  Storage shall be in 
designated areas away from excessive heat and open flames and in accordance with 
manufacturer’s recommendations. 

2. Quality or Grade:   

a. Paints and coatings shall be the manufacturer’s highest professional quality 
material of types specified and shall be applied directly from containers in which 
material is purchased, except where thinning is recommended by manufacturer 
and approved by Architect to suit intended use, i.e. painting acoustical tile or 
panels without destroying their acoustical properties.    

b. Primers and other undercoat paints shall be those produced by same 
manufacturer as finish coats. 
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c. Thinners shall be those recommended by paint manufacturer's printed instructions. 

3. Equipment:   

a. Spray Equipment:  Shall be the type recommended for the application and shall be 
maintained clean and in proper working order. 

b. Brushes, Rollers, etc.:   

1) Shall be new of the various sizes and types recommended for each 
application. 

2) Shall be properly cleaned and stored in accordance with manufacturer’s 
instructions at the end of each days’ use.   

3) Shall be replaced as often as necessary to attain the best finish quality in 
the Work. 

4. Application:  

a. Applicator:  

1) Shall be person(s) or entity specializing in application of paints and coatings 
of types specified with minimum five (5) years experience.  

2) Shall provide Owner and Architect a notarized certification that paint used is 
as specified. 

b. Application:   

1) Shall not proceed on surfaces which are not suitable to be painted, until 
such surfaces have been corrected.  Notify Architect in writing of which 
surfaces need to be corrected and their locations.  Surfaces shall be 
corrected by the responsible trades.  Surfaces not suitable for painting shall 
include, but not be limited to: 

a) Damaged surfaces. 
b) Oily, greasy, dusty or excessively soiled surfaces. 
c) Non-dressed welds which will be exposed to view. 
d) Lack of touch-up where specified. 
e) Rusted or excessively deteriorated shop-prime painted surfaces. 

c. Number of coats of each of several finishes shall be in accordance with detailed 
specifications, which will produce first quality finish if properly applied.  If number of 
coats specified fails to produce a finish acceptable to Architect, this Contractor 
shall apply additional coat or coats at his own expense until acceptable finish is 
achieved 

1.7 PRODUCT HANDLING 

A. Store only approved materials at the jobsite, and store only in a suitable and designated area 
restricted to the storage of paint materials and related equipment. 

B. Temperature in the storage area shall be between 40 degrees F and 110 degrees F. Open and 
mix all materials in the storage area. 

C. Use all means necessary to protect materials before, during, and after application and to protect 
the installed work and materials of all other trades. 

D. Apply water-base paints only when temperature of surfaces to be painted and surrounding air 
temperatures are between 50 degrees F (10 degrees C) and 90 degrees F (32 degrees C), 
unless otherwise permitted by paint manufacturer's printed instructions. 
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E. Apply solvent-thinned paints only when temperature of surfaces to be painted and surrounding 
air temperatures are between 45 degrees F (7 degrees C) and 95 F (35 degrees C), unless 
otherwise permitted by paint manufacturer's printed instructions. 

F. Do not paint in snow, rain, fog or mist, or when relative humidity exceeds 85 percent, or to damp 
or wet surfaces, unless otherwise permitted by paint manufacturer's printed instructions. 
Painting may be continued during inclement weather if areas and surfaces to be painted are 
enclosed and heated within temperature limits specified by paint manufacturer during 
application and drying periods. 

1.8 EXTRA STOCK 

A. Upon completion of the work of this section, deliver to the Owner, an extra stock equaling ten 
(10) percent or a minimum of one (1) gallon, whichever is greater, of each color, type, and gloss 
of paint used in the work, tightly sealing each container and clearly labeling contents and 
location where used. 

1.9 WARRANTY 

A. The undertaking of a painting subcontract will indicate that the subcontractor will warrant the 
work specified herein for two (2) years against becoming unserviceable or causing an 
objectionable appearance resulting from either defective or nonconforming materials and 
workmanship. 

B. Defects shall include by not be limited to the following: 

1. Discoloring noticeably by yellowing, streaking, blooming, changing color or darkening 
2. Mildewing 
3. Peeling, cracking, blistering, alligatoring or releasing from the substrate 
4. Chalking or dusting excessively 
5. Changing sheen in irregular fashion 
6. Softening or becoming tacky 
7. Bubbling 

C. In the event of damage, immediately make all repairs and replacements necessary for approval 
of the Architect and at no additional cost to the Owner. 

1.10 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements 
set forth in Title 49 of the United States Code § 50101, BABA and other related Made in 
America Laws, US statutes, guidance, and FAA Policies which provide that federal funds may 
not be obligated unless all iron, steel, and manufactured goods used in AIP funded projects are 
produced in the United States, unless the Federal Aviation Administration has issued a waiver 
for the product; the product is listed as an Excepted Article, Material Or Supply in Federal 
Acquisition Regulation subpart 25.108; or is included in the FAA Nationwide Buy American 
Waivers Issued list. If the contractor procures any capital items with Federal funds, it is the 
Contractor’s responsibility to obtain the Buy America certification under such regulations.   

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. All paint materials selected for coating systems for each type of surface shall be the product of a 
single manufacturer and shall, as a system, have flame spread, fuel contribution, and smoke 
density test results less than 25. 
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B. Paint materials listed herein, unless otherwise designated in the "Painting Schedule", are the 
products of ICI Dulux Paints, 925 Euclid Avenue, Cleveland, OH 44115, (800) 984-5444, and 
require no further approval as to manufacturer or catalog number. 

C. Similar first line material of one of the following manufacturers may be used subject to approval 
by the Architect for items indicated to be coated with ICI Dulux materials: 

1. Paints: 

a. Benjamin Moore & Co. 
b. Devoe Paint Company 
c. Pittsburgh Paints, PPG Industries, Inc., Professional & High Performance Coatings 
d. Porter Paints 
e. Pratt & Lambert Paints (Div. of Sherwin Williams) 
f. Tnemec Company Inc. 

2. Stains: 

a. Olympic Stains, PPG Industries, Inc., Professional & High Performance Coatings 
b. Samuel Cabot, Inc. 

2.2 MATERIALS 

A. Paint and Coatings:  Ready mixed, except for field catalyzed coatings; having good flow and 
brushing properties and consistent drying or curing behavior, free of sags and streaks. 

B. Accessory Materials:  Linseed oil, turpentine, paint thinners and other materials recommended 
by paint and coatings manufacturer as necessary to achieve finishes specified. 

C. Patching and Surface Preparation:  Latex fillers as recommended by paint and coatings 
manufacturer. 

2.3 COLORS 

A. Colors shall be as selected by Architect.  Different colors may be selected for each room, and 
more than one (1) color may be selected in each room. 

B. Provide masking or other means to provide finish between multiple colors with clean lines free 
of runs, sags, holidays, or other defects.   

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that site environmental conditions are appropriate and substrates are in proper condition 
to receive Work of this Section. 

B. Verify that shop applied primers are compatible with specified finish coats. 

C. Measure moisture content of surfaces using an electronic moisture meter.  Do not begin 
application of coatings unless moisture content of surfaces is below the following maximum 
values: 

1. Gypsum soffits:  12 percent. 
2. Plaster:  12 percent. 
3. Masonry surfaces:  12 percent. 
4. Wood surfaces:  15 percent. 
5. Vertical concrete surfaces:  12 percent. 
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6. Horizontal concrete surfaces:  8 percent. 

3.2 ITEMS TO RECEIVE PAINT 

A. Generally, all new items that are normally painted in any typical building, including but not 
limited to the following list: 

1. All ferrous metal 
2. All exterior galvanized metal 
3. All exterior wood 
4. All interior wood 
5. All prime coated hardware 
6. All exposed conduit, outlet boxes and electrical cabinets, excluding those located in 

mechanical rooms. 
7. All exposed pipe, plumbing, and ductwork, excluding those located in mechanical rooms. 
8. All metal grilles, except aluminum, unless otherwise indicated. 
9. All exposed gypsum board surfaces. 
10. All exposed concrete masonry units (CMU), including all mechanical rooms. 
11. Miscellaneous other items which normally require painting or are scheduled to be 

painted. 
12. Consult plans, finish schedule, details and specifications for other trades as all items 

usually field painted or finish will be considered as part of the Contract. 
13. All exposed mechanical equipment and electrical equipment. 
14. All spray applied fireproofing in Mechanical Rooms. 
15. All cementitious wood fiber decks and exposed structure scheduled or noted to receive 

paint.  Protect exposed structure from overspray. 

B. All work where a coat of material has been applied must be inspected and approved by 
Architect before application of succeeding specified coat, otherwise no credit for coat applied 
will be given. Notify Architect when a particular coat has been completed for inspection and 
approval. Apply coats of material in strict accordance with manufacturer's specifications except 
where requirements of these specifications are in excess of manufacturer's requirements. Paint 
all sight exposed pipe and plumbing only after all mechanical work and tests have been 
completed. 

3.3 PREPARATION 

A. General: Surface must be clean to insure adhesion. Remove oil and grease with paint thinner. 
Wash off dirt with warm soapy water and rinse with clean water. Remove rust by wire brushing 
or sanding. 

B. All surfaces must be dry before painting. Verify with moisture meter. 

C. Unfinished Surfaces: 

1. Wood: Sand smooth and apply one (1) coat of Primer Undercoat. After primer has dried 
overnight, putty nail holes and cracks, then spot-prime putty with primer. Again, allow the 
primer to dry over- night, sand lightly and topcoat. 

2. Masonry and Concrete: Remove efflorescence or cement dust on masonry and concrete 
by etching with a 10 percent solution or muriatic (Hydrochloric) acid. Flush off surface 
after etching with clean water, and paint while still damp. On surface where muriatic acid 
cannot be used to neutralize the efflorescence, remove the efflorescence by sanding, 
scraping or wire brushing and apply a coat of Masonry Conditioner before painting. If 
efflorescence is not present, no primer is necessary on concrete and masonry surfaces. 
Fill voids and pores in concrete and haydite blocks with Latex Block Filler and allow to dry 
overnight before top-coating. 

3. Iron and Steel: Prime with Metal Primer and allow to dry overnight before top-coating. 
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4. Galvanized Metal: Prime with galvanized metal primer and allow to dry overnight before 
top-coating. 

3.4 APPLICATION 

A. General:  Surfaces to be finished must be clean, dry and free of dirt, oils, loose paint or any 
other contamination that would adversely affect adhesion, protective properties or appearance 
of the coating. 

B. Paint Thickness: Provide the following minimum dry film thickness per coat unless noted 
otherwise: 

1. Enamels on Metal: 1 mil 
2. Latex Paints: 1 mil 
3. Metal Primers: 1.5 mils 
4. Undercoats: 1.5 mils 
5. Oil Paints: 1.5 mils 
6. Epoxy Coating: 2.0 mils 

C. Thickness test: Use observation gauge that measures "V" shape scratch. 

D. Allow exterior paints to dry 72 hours between coats and interior paint to dry 24 hours between 
coats. Allow all enamels and varnishes to dry 24 hours between coats.  If enamel and varnishes 
are tacky after 24 hours, allow additional time until finish is dry. 

E. Leveling: Apply with proper consistency and quality so paint flows out to a level surface free of 
brush and roller marks, bubbles, dust, runs, sags, and holidays.  Spread evenly. 

F. Appearance: Uniform color, texture and sheen. 

G. Neatness: Paint shall not be smeared, spattered or run over adjoining colors or materials.  Cut-
on lines shall be straight. 

H. First coat shall be white, unless otherwise specified. 

3.5 CLEANING AND PROTECTION 

A. Keep project premises free of painting-related debris.  Collect material that may constitute a fire 
hazard, place in closed metal containers, and remove daily from site. 

B. Protect work adjacent to painting operations from paint spatters and spills.  Immediately remove 
paint that falls on finished surfaces not scheduled to receive paint, using materials and 
techniques that will not damage affected surfaces. 

3.6 SCHEDULE 

A. The following is a schedule of typical painted items and does not specifically include every item 
that is to receive paint but should establish type and quality of finish for all items normally 
included in a complete paint job. 

B. Exterior: 

1. Galvanized Metal (MPI EXT 5.3B Alkyd System): 

a. Acid etch galvanized surfaces that have not weathered at least six (6) months prior 
to beginning painting operations. 

b. One (1) coat 4160 Devguard Multi-Purpose Tank & Structural Primer. 
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c. Two (2) coats 4308 Devguard Alkyd Industrial Gloss Enamel. 

2. Field Weld Touch-Up on Galvanized Metal: 

a. Two (2) coats 4020PF Devflex DTM Flat Interior/Exterior Waterborne Primer and 
Finish 

3. Shop-Primed Ferrous Metals (MPI EXT 5.1A Alkyd System): 

a. Clean all bare and abraded areas to bright, bare metal and touch up with either: 

1) 4020PF Devflex DTM Flat Interior/Exterior Waterborne Primer/Finish for 
acrylic topcoat or 4160 Devguard Multi-Purpose Tank & Structural Primer for 
alkyd topcoat. 

2) One (1) coat 4160 Devguard Multi-Purpose Tank & Structural Primer. 

b. Two (2) coats 2516 Ultra-Hide Durus Alkyd Semi-Gloss Finish. 

4. Concrete Substrates, Nontraffic Surfaces (MPI EXT 3.1A Latex System): 

a. Prime Coat:  Exterior latex matching topcoat. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex (flat). 

5. CMU Substrates (MPI EXT 4.2A Latex System): 

a. Prime Coat:  Interior/exterior latex block filler. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex (flat). 

6. Steel Substrates (MPI EXT 5.1D, Alkyd System): 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel (semigloss). 

C. Interior: 

1. Gypsum Drywall (MPI INT 9.2A, Latex System): 

a. Ceilings and locations not scheduled to receive enamel finish. 

1) One (1) coat 1000-1200 Prep & Prime Hi-Hide Wall Interior Water-Based 
Primer Sealer with texture added. 

2) Two (2) coats Dulux Professional 1200-XXXX Velvet Matte Flat Latex 
Interior Wall and Trim Finish. 

b. Walls scheduled to receive enamel paint. 

1) One (1) coat 1000-1200 Prep & Prime Hi-Hide Wall Interior Water-Based 
Primer Sealer with texture added. 

2) Two (2) coats Dulux Professional 1402-XXX Acrylic Eggshell Interior Wall & 
Trim Paint.  

2. Wood (Painted – MPI INT 6.3B, Alkyd System): 

a. One (1) coat Prep & Prime 1120-1200 Wall and Woodwork Penetrating Solvent-
Based Primer. 

b. Two (2) coats 1516-XXXX Ultra-Hide Alkyd Semi-gloss Interior Wall and Trim 
Enamel. 

3. Wood: (MPI INT 6.3E, Stained Finish) 
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a. One (1) coat ICI Woodpride 1700-XXXX Interior Solventborne Wood Finishing 
Stain (color to be selected by Architect from manufacturer’s full range of colors). 

b. One (1) intermediate/sealer coat ICI Woodpride 1908-0000 Interior Gloss Clear 
Polyurethane Varnish. 

c. Two (2) finish coats ICI Woodpride 1902-0000 Interior Satin Clear Polyurethane 
Varnish. 

4. Shop-Primed Ferrous Metals (Use for metal doors and frames and miscellaneous metal 
items – MPI INT 5.1E, Alkyd System): 

a. Shop coat by others.   
b. Touch up bare areas with 4160-XXXX Devguard Multi-purpose Tank & Structural 

Primer. 
c. One (1) coat 4160-XXXX Devguard Multi-purpose Tank & Structural Primer. 
d. Two (2) coats 1516-XXXX Ultra-Hide Alkyd Semi-gloss Interior Wall and Trim 

Enamel. 

5. Galvanized Metals (Use for all exposed interior galvanized metal – MPI INT 5.3C, Alkyd 
System): 

a. Clean and acid etch as necessary. 
b. One (1) coat 4160-XXXX Devguard Multi-purpose Tank & Structural Primer. 
c. Two (2) coats 1516-XXXX Ultra-Hide Alkyd Semi-gloss Interior Wall and Trim 

Enamel. 

 

END OF SECTION 09 9000 
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SECTION 101400 - SIGNAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Panel signs. 

B. Related Sections include the following: 

1. Division 01 Section "Temporary Facilities and Controls" for temporary Project 
identification signs and for temporary information and directional signs. 

2. Division 23 Identification for HVAC Piping and Equipment" for labels, tags, and 
nameplates for HVAC systems and equipment. 

3. Division 26 Section "Identification for Electrical Systems" for labels, tags, and nameplates 
for electrical equipment. 

4. Division 26 Section "Interior Lighting" for illuminated Exit signs. 

1.3 DEFINITIONS 

A. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance 
Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and 
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines." 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for signs. 

1. Show sign mounting heights, locations of supplementary supports to be provided by 
others, and accessories. 

2. Provide message list, typestyles, graphic elements, including tactile characters and 
Braille, and layout for each sign. 

C. Samples for Initial Selection:  Manufacturer's color charts consisting of actual units or sections 
of units showing the full range of colors available for the following: 

1. Aluminum. 
2. Acrylic sheet. 
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D. Samples for Verification:  For each of the following products and for the full range of color, 
texture, and sign material indicated, of sizes indicated: 

1. Aluminum:  For each form, finish, and color, on 6-inch- (150-mm-) long sections of 
extrusions and squares of sheet at least 4 by 4 inches (100 by 100 mm). 

2. Acrylic Sheet:  8 by 10 inches (200 by 250 mm) for each color required. 
3. Panel Signs:  Not less than 12 inches (305 mm) square. 
4. Frame:  6-inch- (152-mm-) long sections of each profile. 
5. Accessories:  Manufacturer's full-size unit. 

E. Sign Schedule:  Use same designations indicated on Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer and fabricator. 

B. Warranty:  Special warranty specified in this Section. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For signs to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: Fabricator of products. 

B. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products 
similar to those required for this Project and whose products have a record of successful in-
service performance. 

C. Source Limitations for Signs:  Obtain each sign type indicated from one source from a single 
manufacturer. 

D. Regulatory Requirements:  Comply with applicable provisions in ADA-ABA Accessibility 
Guidelines, Texas Accessibility Standards and ICC/ANSI A117.1. 

1.8 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit installation of signs in exterior locations to be performed according to 
manufacturers' written instructions and warranty requirements. 

B. Field Measurements:  Verify recess openings by field measurements before fabrication and 
indicate measurements on Shop Drawings. 

1.9 COORDINATION 

A. Coordinate placement of anchorage devices with templates for installing signs. 
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1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of signs that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of metal and polymer finishes beyond normal weathering. 
b. Deterioration of embedded graphic image colors. 

2. Warranty Period:  Five years from date of Substantial Completion. 

1.11 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements 
set forth in Title 49 of the United States Code § 50101, BABA and other related Made in 
America Laws, US statutes, guidance, and FAA Policies which provide that federal funds may 
not be obligated unless all iron, steel, and manufactured goods used in AIP funded projects are 
produced in the United States, unless the Federal Aviation Administration has issued a waiver 
for the product; the product is listed as an Excepted Article, Material Or Supply in Federal 
Acquisition Regulation subpart 25.108; or is included in the FAA Nationwide Buy American 
Waivers Issued list. If the contractor procures any capital items with Federal funds, it is the 
Contractor’s responsibility to obtain the Buy America certification under such regulations.   

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper recommended by 
aluminum producer and finisher for type of use and finish indicated, and with at least the 
strength and durability properties of Alloy 6063-T5. 

B. Brass Castings:  ASTM B 584, Alloy UNS No. C85200 (high-copper yellow brass). 

C. Bronze Castings:  ASTM B 584, Alloy UNS No. C86500 (No. 1 manganese bronze). 

D. Steel: 

1. Steel Members Fabricated from Plate or Bar Stock:  ASTM A 529/A 529M or 
ASTM A 572/A 572M, 42,000-psi (290-MPa) minimum yield strength. 

2. For steel exposed to view on completion, provide materials having flat, smooth surfaces 
without blemishes.  Do not use materials whose surfaces exhibit pitting, seam marks, 
roller marks, rolled trade names, or roughness. 

E. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV absorbing). 

2.2 PANEL SIGNS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide ASI; Intouch Series 
or a comparable product by one of the following: 
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1. ASI, Inc. 
2. InPro Corporation 
3. Mills Manufacturing Company. 

B. Interior Panel Signs:  Provide smooth sign panel surfaces constructed to remain flat under 
installed conditions within a tolerance of plus or minus 1/16 inch (1.5 mm) measured diagonally 
from corner to corner, complying with the following requirements: 

1. Acrylic Sheet: 0.060 inch (1.52 mm). 
2. Edge Condition:  Square cut. 
3. Corner Condition: Square. 
4. Mounting:  Frameless. 

a. Wall mounted with concealed anchors. 
b. Manufacturer's standard anchors for substrates encountered. 

5. Custom Paint Colors:  Include printed graphics. 
6. Color:  As selected by Architect from manufacturer's full range. 
7. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch (0.8 mm) above 

surface with contrasting colors. 

C. Tactile and Braille Sign:  Manufacturer's standard process for producing text and symbols 
complying with ADA-ABA Accessibility Guidelines and with ICC/ANSI A117.1.  Text shall be 
accompanied by Grade 2 Braille.  Produce precisely formed characters with square-cut edges 
free from burrs and cut marks; Braille dots with domed or rounded shape. 

1. Panel Material:  Opaque acrylic sheet. 
2. Raised-Copy Thickness:  Not less than 1/32 inch (0.8 mm). 

D. Colored Coatings for Acrylic Sheet:  For copy colors, provide colored coatings, including inks, 
dyes, and paints, that are recommended by acrylic manufacturers for optimum adherence to 
acrylic surface and are UV and water resistant for three years for application intended. 

1. Custom Paint Colors:  Match Pantone color matching system. 
2. Color: As selected by Architect from manufacturer's full range. 

E. Panel Sign Schedule: 

1. Sign Type: 

a. Sign Size:  As Indicated In Drawings 
b. Message Panel Material: To be selected from Manufacturer's Standard Range. 
c. Message Panel Finish/Color: To be selected from Manufacturer's Standard Range. 
d. Background Finish/Color: To be selected from Manufacturer's Standard Range. 
e. Character Size: TBD. 
f. Character Finish/Color: To be selected from Manufacturer's Standard Range. 
g. Panel Sign Frame Finish/Color: To be selected from Manufacturer's Standard 

Range. 
h. Text/Message: As indicated In Drawings. 
i. Location: At each door. 
j. Quantity: At each door. 

2.3 ACCESSORIES 
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A. Anchors and Inserts:  Provide nonferrous-metal or hot-dip galvanized anchors and inserts for 
exterior installations and elsewhere as required for corrosion resistance.  Use toothed steel or 
lead expansion-bolt devices for drilled-in-place anchors.  Furnish inserts, as required, to be set 
into concrete or masonry work. 

2.4 FABRICATION 

A. General:  Provide manufacturer's standard signs of configurations indicated. 

1. Welded Connections:  Comply with AWS standards for recommended practices in shop 
welding.  Provide welds behind finished surfaces without distortion or discoloration of 
exposed side.  Clean exposed welded surfaces of welding flux and dress exposed and 
contact surfaces. 

2. Mill joints to tight, hairline fit.  Form joints exposed to weather to exclude water 
penetration. 

3. Preassemble signs in the shop to greatest extent possible.  Disassemble signs only as 
necessary for shipping and handling limitations.  Clearly mark units for reassembly and 
installation, in location not exposed to view after final assembly. 

4. Conceal fasteners if possible; otherwise, locate fasteners where they will be 
inconspicuous. 

2.5 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

2.6 ALUMINUM FINISHES 

A. Baked-Enamel Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; 
Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as 
specified below).  Apply baked enamel complying with paint manufacturer's written instructions 
for cleaning, conversion coating, and painting. 

1. Organic Coating:  Thermosetting, modified-acrylic enamel primer/topcoat system 
complying with AAMA 2603 except with a minimum dry film thickness of 1.5 mils (0.04 
mm), medium gloss. 

2.7 STEEL FINISHES 

A. Surface Preparation:  Remove mill scale and rust, if present, from uncoated steel, complying 
with SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-SP 8, "Pickling." 
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B. Baked-Enamel Finish:  Immediately after cleaning and pretreating, apply manufacturer's 
standard two-coat, baked-enamel finish consisting of prime coat and thermosetting topcoat.  
Comply with paint manufacturer's written instructions for applying and baking to achieve a 
minimum dry film thickness of 2 mils (0.05 mm). 

2.8 ACRYLIC SHEET FINISHES 

A. Colored Coatings for Acrylic Sheet:  For copy colors, provide colored coatings, including inks, 
dyes, and paints, that are recommended by acrylic manufacturers for optimum adherence to 
acrylic surface and that are UV and water resistant for three years for application intended. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of work. 

B. Verify that items, including anchor inserts, are sized and located to accommodate signs. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Locate signs and accessories where indicated, using mounting methods of types described and 
complying with manufacturer's written instructions. 

1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion 
and other defects in appearance. 

2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  
Where not indicated or possible, such as double doors, install signs on nearest adjacent 
walls.  Locate to allow approach within 3 inches (75 mm) of sign without encountering 
protruding objects or standing within swing of door. 

3. When installed on glazing, a blank panel shall be installed on other side of glazing.  

B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where more 
stringent requirements apply. 

1. Mechanical Fasteners:  Use nonremovable mechanical fasteners placed through 
predrilled holes.  Attach signs with fasteners and anchors suitable for secure attachment 
to substrate as recommended in writing by sign manufacturer. 

3.3 CLEANING AND PROTECTION 

A. After installation, clean soiled sign surfaces according to manufacturer's written instructions.  
Protect signs from damage until acceptance by Owner. 

END OF SECTION 10431 
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SECTION 26 0200
BASIC MATERIALS AND METHODS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Tests

B. Inspections

C. Submittals

D. Project Coordination

E. RELATED SECTIONS

1. General Conditions

2. Supplementary Conditions

3. Division One

F. COOPERATION WITH TRADES:

1. Cooperation with trades of adjacent, related, or affected materials or operations,
shall be considered a part of this work in order to affect timely and accurate
placing of work and bring together in proper and correct sequence, the work of
such trades.

G. REFERENCES

1. National Electrical Code (NEC)

2. American Society for Testing and Materials (ASTM)

3. Underwriter's Laboratories, Inc. (UL)

4. Insulated Cable Engineer's Association (ICEA).

5. National Electrical Manufacturer's Association (NEMA).

6. Institute of Electrical and Electronic's Engineers (IEEE).

7. American National Standards Institute (ANSI).

8. National Fire Protection Association (NFPA).

9. International Energy Conservation Code (IECC).

H. COMPLETE FUNCTIONING OF WORK:

1. All work fairly implied as essential to the complete functioning of the electrical
systems shown on the Drawings and Specifications shall be completed as part of
the work of this Division unless specifically stated otherwise.  It is the intention of
the Drawings and Specifications to establish the types of the systems, but not set
forth each item essential to the functioning of the system.  In case of doubt as to
the work intended, or in the event of amplification or clarification thereof, the
Contractor shall call upon the Architect for supplementary instructions, Drawings,
etc.

2. Contractor shall review all pertinent Drawings and adjust his work to all conditions
shown there on.  Discrepancies between Plans, Specifications, and actual field
conditions shall be brought to the prompt attention of the Architect.
a. Approximate location of transformers, feeders, branch circuits, outlets,

lighting and power panels, outlets for special systems, etc., are indicated on



IAH - Terminal A - Vestibule Efficiency Upgrades BASIC MATERIALS AND METHODS
Project No. 257A & 257B

RDLR Architects Issue for Construction 26 0200 - 2 
Jones Engineers, L.P. 03 February 2023

the Drawings.  However, the Drawings, do not give complete and accurate
detailed locations of such outlets, conduit runs, etc., and exact locations must
be determined by actual field measurement.  Such locations will, at all times,
be subject to the approval of the Architect.

b. Communicate with the Architect and secure his approval of any outlet (light
fixture, receptacle, switch, etc.) location about which there may be the least
question.  Outlets obviously placed in a location not suitable to the finished
room or without specific approval, shall be removed and relocated when so
directed by the Architect.  Location of light fixtures shall be coordinated with
reflected ceiling plans.

3. Additional coordination with mechanical contractor may be required to allow
adequate clearances of mechanical equipment, fixtures and associated
appurtenances.  Contractor to notify Architect and Engineer of unresolved
clearances, conflicts or equipment locations.

I. SCHEMATIC NATURE OF CONTRACT DOCUMENTS

1. The contract documents are schematic in nature in that they are only to establish
scope and a minimum level of quality.  They are not to be used as actual working
construction drawings.  The actual working construction drawings shall be the
approved shop drawings.

J. CONTRACTOR’S QUALIFICATIONS

1. An approved contractor for the work under this division shall be:
a. A specialist in this field and have the personnel, experience, training, and

skill, and the organization to provide a practical working system.
b. Able to furnish evidence of having contracted for and installed not less than 3

systems of comparable size and type that have served their Owners
satisfactorily for not less than 3 years.

c. Perform work by persons qualified to produce workmanship of specified
quality. Persons performing electrical work shall be required to be licensed.
Onsite supervision, journeyman shall have minimum of journeyman license.
Helpers, apprentices shall have minimum of apprentice license.

K. DATE OF FINAL ACCEPTANCE

1. The date of final acceptance shall be the date of owner occupancy, or the date all
punch list items have been completed or final payment has been received.  Refer
to Division One for additional requirements.

2. The date of final acceptance shall be documented in writing and signed by the
architect, owner and contractor.

L. DELIVERY, STORAGE, AND HANDLING

1. Deliver products to the project properly identified with names, model numbers,
types, grades, compliance labels, and other information needed for identification.

2. Deliver products to the project at such time as the project is ready to receive the
equipment, pipe or duct properly protected from incidental damage and weather
damage.
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3. Damaged equipment shall be promptly removed from the site and new,
undamaged equipment shall be installed in its place promptly with no additional
charge to the Owner.

M. SUBMITTALS

1. Coordinate with Section 01 33 00 for submittal requirements

2. Materials and equipment which are purchased or installed without shop drawing
review shall be at the risk of the Contractor and the cost for removal and
replacement of such materials and equipment and related work which is judged
unsatisfactory by the Owner or Engineer for any reason shall be at the expense of
the Contractor.  The responsible Contractor shall remove the material and
equipment noted above and replace with specified equipment or material at his
own expense when directed in writing by the Architect or Engineer.

3. Shop Drawing Submittals shall be complete and checked prior to submission to
the Engineer for review.

4. Furnish detailed shop drawings, descriptive literature, physical data and a
specification critique for each section indicating "compliance" and/or "variations"
for the following items:
a. Motor Control Centers
b. Electrical Meters
c. Distribution Panelboards
d. Lighting and Appliance Panelboards
e. Heavy Duty Disconnect Switches
f. Lighting Fixtures
g. Lighting Contactors
h. Time Clocks
i. Lighting Control System
j. Photocells
k. Wiring Devices and Plates
l. Conduit and Fittings
m. Wire
n. Lightning Protection
o. Switchboards
p. Dry Type Transformers
q. Sound Reinforcing System
r. Busways
s. Transient Voltage Surge Suppressors  (TVSS)

5. Refer to each specification section for additional requirements.

N. Buy American Compliance

1. The Contractor shall comply with the applicable FAA Buy American Preference
requirements set forth in Title 49 of the United States Code § 50101, BABA and
other related Made in America Laws, US statutes, guidance, and FAA Policies
which provide that federal funds may not be obligated unless all iron, steel, and
manufactured goods used in AIP funded projects are produced in the United
States, unless the Federal Aviation Administration has issued a waiver for the
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product; the product is listed as an Excepted Article, Material Or Supply in Federal
Acquisition Regulation subpart 25.108; or is included in the FAA Nationwide Buy
American Waivers Issued list. If the contractor procures any capital items with
Federal funds, it is the Contractor’s responsibility to obtain the Buy America
certification under such regulations.  

O. OPERATION AND MAINTENANCE MANUALS

1. Prepare maintenance manuals in accordance with Division 01 and in addition to
the requirements specified in Division 1, include the following information for
equipment items:
a. Description of function, normal operating characteristics and limitations,

performance curves, engineering data and tests, and complete nomenclature
and commercial numbers of replacement parts.

b. Manufacturer's printed operating procedures to include start-up, break-in, and
routine and normal operating instructions; regulation, control, stopping,
shutdown, and emergency instructions; and summer and winter operating
instructions.

c. Maintenance procedures for routine preventative maintenance and
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting
instructions.

d. Servicing instructions and lubrication charts and schedules.

P. MAINTENANCE MANUALS

1. Coordinate with Division 01 for maintenance manual requirements, unless noted
otherwise bind together in “D ring type” binders by National model no. 79-883 or
equal, binders shall be large enough to allow ¼” of spare capacity.  Three (3) sets
of all approved shop drawing submittals, fabrication drawings, bulletins,
maintenance instructions, operating instructions and parts exploded views and
lists for each and every piece of equipment furnished under this Specification.  All
sections shall be typed and indexed into sections and labeled for easy reference
and shall utilize the individual specification section numbers shown in the
Electrical Specifications as an organization guideline.  Bulletins containing
information about equipment that is not installed on the project shall be properly
marked up or stripped and reassembled.  All pertinent information required by the
Owner for proper operation and maintenance of equipment supplied by Division
16 shall be clearly and legibly set forth in memoranda that shall, likewise, be
bound with bulletins.

2. Prepare maintenance manuals in accordance with Special Project Conditions, in
addition to the requirements specified in Division 26, include the following
information for equipment items:
a. Identifying names, name tags designations and locations for all equipment.
b. Fault Current calculations and Coordination Study.
c. Reviewed shop drawing submittals with exceptions noted compliance letter.
d. Fabrication drawings.
e. Equipment and device bulletins and data sheets clearly highlighted to show

equipment installed on the project and including performance curves and
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data as applicable, i.e., description of function, normal operating
characteristics and limitations, performance curves, engineering data and
tests, and complete nomenclature and model numbers of replacement parts.

f. Manufacturer's printed operating procedures to include start-up, break-in, and
routine and normal operating instructions; regulation, control, stopping,
shutdown, and emergency instructions; and summer and winter operating
instructions.

g. Maintenance procedures for routine preventative maintenance and
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting
instructions, servicing instructions and lubrication charts and schedules.

h. Equipment name plate data.
i. Wiring diagrams.
j. Exploded parts views and parts lists for all equipment and devices.
k. Color coding charts for all painted equipment and conduit.
l. Location and listing of all spare parts and special keys and tools furnished to

the Owner.
m. Furnish recommended lubrication schedule for all required lubrication points

with listing of type and approximate amount of lubricant required.

3. Refer to Division 01 78 23 for additional information on Operating and
Maintenance Manuals.

4. Operating and Maintenance Manuals shall be turned over to the Owner or
Engineer a minimum of 14 working days prior to the beginning of the operator
training period.

Q. OPERATOR TRAINING

1. The Contractor shall furnish the services of factory trained specialists to instruct
the Owner's operating personnel.  The Owner's operator training shall include 12
hours of on site training in three 4 hour shifts.

2. Before proceeding with the instruction of Owner Personnel, prepare a typed
outline in triplicate, listing the subjects that will be covered in this instruction, and
submit the outline for review by the Owner.  At the conclusion of the instruction
period obtain the signature of each person being instructed on each copy of the
reviewed outline to signify that he has a proper understanding of the operation
and maintenance of the systems and resubmit the signed outlines.

3. Refer to other Division 01 79 00 for additional Operator Training requirements.

R. SITE VISITATION

1. Visit the site of the proposed construction in order to fully understand the facilities,
difficulties and restriction attending the execution of the work.

2. Before submitting a bid, it will be necessary for each Contractor whose work is
involved to visit the site and ascertain for himself the conditions to be met therein
in installing his work and make due provision for same in his bid.  It will be
assumed that this Contractor in submitting his bid has visited the premises and
that his bid covers all work necessary to properly install the equipment shown.
 Failure on the part of the Contractor to comply with this requirement shall not be
considered justification for the omission or faulty installation of any work covered
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by these Specifications and Drawings.

3. Understand the existing utilities from which services will be supplied; verify
locations of utility services, and determine requirements for connections.

4. Determine in advance that equipment and materials proposed for installation fit
into the confines indicated.

S. WARRANTY

1. The undertaking of the work described in this Division shall be considered
equivalent to the issuance, as part of this work, of a specific guarantee extending
one year beyond the date of completion of work and acceptance by Owner,
against defects in materials and workmanship.  Materials, appliances and labor
necessary to effect repairs and replacement so as to maintain said work in good
functioning order shall be provided as required.  Replacements necessitated by
normal wear in use or by Owner's abuse are not included under this guarantee.

PART 2 - PRODUCTS

2.1 SUBSTITUTIONS

A. The names and manufacturers and model numbers have been used in the Contract
documents to establish types of equipment and standards of quality.  Where more than
one manufacturer is named for a specific item of equipment, only one of the specified
manufacturers will be considered for approval.  Where only one manufacturer is
mentioned with the phrase "or approved equal", Contractor may submit an alternate
manufacturer for consideration, provided the following conditions are met:

1. Submit alternate equipment with complete descriptive data in shop drawing form.
 Provide sample of equipment upon request for review by Architect.  Samples will
be returned if requested in writing.

2. Alternate equipment must be equal from the standpoint of materials, construction
and performance.

3. Alternate submittal must be presented to the Engineer/Architect ten (10) days
prior to bid date for approval.

4. The Architect and Engineer shall be the sole judge of quality and equivalence of
equipment, materials and methods.

2.2 ALL MATERIALS AND PRODUCTS USED ON THIS PROJECT SHALL BE LISTED BY

UNDERWRITERS' LABORATORIES.

2.3 ACCESS DOORS

A. Wherever access is required in walls or ceilings to concealed junction boxes, pull
boxes, equipment, etc., installed under this Division, furnish a hinged access door and
frame with flush latch handle to another Division for installation.  Doors shall be as
follows:

1. Plaster Surfaces: Milcor Style K.

2. Ceramic Tile Surfaces: Milcor Style M.
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3. Drywall Surfaces:  Milcor Style DW.

4. Install panels only in locations approved by the Architect.

2.4 EQUIPMENT PADS

A. Unless noted otherwise 4" high concrete pads for floor mounted equipment shall be
installed under Division 3.  Pads shall conform to the shape of the equipment with a
minimum of 3" margin at equipment supports.  Top and sides of pads shall be troweled
to a smooth finish, equal to floor.  External corners shall be bullnosed to a 3/4" radius,
unless shown otherwise.

2.5 ESCUTCHEONS

A. Provide heavy chrome or nickel plated plates, of approved pattern, on conduit passing
through walls, floors and ceilings in finished areas.  Where conduit passes through a
sleeve, no point of the conduit shall touch the building construction.  Caulk around such
conduit with sufficient layers of two hour rated firesafing by Thermafiber 4.0 P.C.F.
density, U.S.G. fire test 4/11/78 and seal off openings between conduit and sleeves
with non-hardening mastic prior to application of escutcheon plate.  Escutcheons shall
be Gravler Sure-Lock, or approved equal.

2.6 SPACE LIMITATIONS

A. Equipment shall be chosen which shall properly fit into the physical space provided and
shown on the drawings, allowing ample room for access, servicing, removal and
replacement of parts, etc.  Adequate space shall be allowed for clearances in
accordance with Code requirements.  Physical dimensions and arrangement of
equipment shall be subject to the approval of the Architect.

2.7 PAINTING

A. All factory assembled equipment for electrical work, except light fixtures, that normally
is delivered with a factory applied finish shall be delivered with a hard surface factory
applied finish such as baked-on machinery enamel which will not require additional field
painting.  The finish shall consist of not less than 2 coats of medium gray color paint
USA No. 61 Munsell Notation 8-3G, 6. 10/0.54 enamel.  This Contractor shall protect
this finish from damage due to construction operations until acceptance of the building.
 He shall be responsible for satisfactorily restoring any such finishes or replacing
equipment that becomes stained or damaged.

2.8 ELECTRICAL SYSTEM IDENTIFICATION

A. Conduit Systems:  Provide adequate marking of major conduit which is exposed or
concealed in accessible spaces to distinguish each run as either a power or
signal/communication conduit.  Except as otherwise indicated, use orange banding with
black lettering.  Provide self-adhesive or snap-on type plastic markers.  Indicate voltage
for that raceway.  Locate markers at ends of conduit runs, on pull boxes, on junction
boxes, near switches and other control devices, near items of equipment served by the
conductors, at points where conduit passes through walls or floors, or enters non-
accessible construction and at spacings of not more than 50 feet along each run of
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conduit.  Switch-leg conduit and short branches for power connections do not have to
be marked, except where conduit is larger than ¾ inch.  Branch circuit conduits,
junction boxes and pull boxes shall be marked with a permanent marker indicating
panel name and branch circuit numbers.

B. Underground Cable Identification:  Bury a continuous, preprinted, bright colored plastic
ribbon cable marker with each underground cable (or group of cables), regardless of
whether conductors are in conduit, duct bank, or direct buried.  Locate each directly
over cables, 6 to 8 inches below finished grade.

C. Identification of Equipment:

1. All major equipment shall have a manufacturer’s label identifying the
manufacturer’s address, equipment model and serial numbers, equipment size,
and other pertinent data.  Care shall be taken not to obliterate this nameplate in
any way.

2. A black-white-black laminated plastic engraved identifying nameplate shall be
secured by stainless steel screws to each automatic transfer switch, switchboard,
distribution panel, motor control center, motor starter panels and panelboards.
a. Identifying nameplates shall have ¼ inch high engraved letters and shall

contain the following information:
1) Name
2) Voltage
3) Phase
4) “3” or “4” wire, and
5) Where it is fed from.

(a) An example of a panelboard nameplate is:
(1) Center Panel – 1HB
(2) 480/277 volt, 3 phase, 4 wire
(3) Center Fed from DP2

(b) An example of an automatic transfer switch nameplate is:
(1) Center ATS #2
(2) 480/277 volt, 3 phase, 4 wire, 4 pole
(3) Center Fed from MSB and DPE

b. Each feeder device in a switchboard, distribution panel, and motor control
center device shall have a nameplate showing the load served in ½ inch high
engraved letters.

c. A black-white-black laminated plastic engraved identifying nameplate shall be
secured by screws to each safety switch, disconnect switch, individual motor
starter, enclosed circuit breaker, wireway, and terminal cabinet.
1) Identifying nameplates shall have ¼ inch high engraved letters and shall

indicate the equipment served.
2) An example if a disconnect switch is:  AHU-1.

d. Cardholders and directory cards shall be furnished for circuit identification in
panelboards.  Cardholder shall be located on inside of panel door and shall
be in a metal frame with clear plastic front.  Circuit lists shall be typewritten.
 Circuit descriptions shall include location and name of each item of
equipment served.  Spares and spaces shall be written in erasable pencil for
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future use.  Circuit directory shall show the room served by each circuit.  The
final graphs/signage room numbers shall be used.  Do not use Architectural
numbering on plans.

e. Prohibited Markings:  Markings which are intended to identify the
manufacturer, vendor, or other source from which the material has been
obtained are prohibited for installation within public, tenant, or common areas
within the project.  Also, prohibited are materials or devices which bear
evidence that markings or insignias have been removed.  Certification,
testing (example, Underwriters’ Laboratories, Inc.), and approval labels are
exceptions to this requirement.

f. Warning Signs:  Provide warning signs where there is hazardous exposure
associated with access to or operation of electrical facilities.  Provide text of
sufficient clarity and lettering of sufficient size to convey adequate information
at each location; mount permanently in an appropriate and effective location.
 Comply with recognized industry standards for color and design.

g. Operational Tags:  Where needed for proper and adequate information on
operation and maintenance of electrical system, provide tags of plasticized
card stock, either preprinted or hand printed.  Tags shall convey the
message, example:  “DO NOT OPEN THIS SWITCH WHEN BURNER IS
OPERATING.”

PART 3 - EXECUTION

3.1 EXCAVATING AND BACKFILLING

A. Trenching and backfilling and other earthwork operations required to install the facilities
specified herein shall conform to the applicable requirements of Division 2 (95% of
maximum standard density).  Where trenching or excavation is required in improved
areas, the backfill shall be compacted to a condition equal to that of adjacent
undisturbed earth and the surface of the area restored to the condition existing prior to
trenching or excavating operations.  Provide a minimum of 3” of sand underneath all
conduits.  The plans indicate information pertaining to surface and sub-surface
obstructions; however, this information is not guaranteed.  Should obstructions be
encountered whether or not shown, the Contractor shall alter routing of new work,
reroute existing lines, remove obstructions where permitted, or otherwise perform
whatever work is necessary to satisfy the purpose of new work and leave existing
surfaces and structures in a satisfactory and serviceable condition.  All work shall
comply with OSHA Standards.

3.2 WORKMANSHIP AND CONCEALMENT

A. The work of this Section shall be performed by workman skilled in their trade.
 Installation shall be consistent in completeness whether concealed or exposed.  Each
item of electrical work shall be concealed in walls, chases, under floors and above
ceilings except:

1. Where shown to be exposed.

2. Where exposure is necessary to the proper function.
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3.3 SLEEVES, CUTTING AND PATCHING

A. This section shall be responsible for placing sleeves for all conduit passing through
walls, partitions, sound walls, beams, floors, roof, etc.  Sleeves through below-grade
walls shall use water-tight fitting manufactured by O.Z. Gendey.

B. All cutting and patching will be done under another Division, but this Section will be
responsible for timely performance of this work and layout of holes and setting sleeves.

C. All un-used sleeves shall be sealed with 2 hour UL approved fire sealant manufactured
by “3M” or approved equal.

D. Refer to 16110 for additional requirements.

3.4 ELECTRICAL GEAR

A. Install all electrical equipment in accordance with the National Electrical Code and as
shown on the drawings.

B. Lighting contractors, time clocks, disconnect switches, etc. mounted in
mechanical/electrical rooms shall be mounted at a working height not requiring a
ladder, when wall space is available.  Installation of these devices at greater elevations
shall be approved by the Engineer.  Contractor shall provide a coordination sketch of
each mechanical/electrical room noting locations and mounting heights of all electrical
devices(note bottom and top elevations) shown to be installed.  Sketches shall be
provided to the Engineer for review, and the general contractor for coordination with
other trades working in these rooms.

3.5 CLEANING

A. Clean lighting fixtures and equipment.

B. Touch-up and refinish scratches and marred surfaces on panels, switches, starters,
and transformers.

3.6 TESTS AND INSPECTIONS

A. Tests and inspection requirements shall be coordinated with Division I.

B. Date for final acceptance test shall be sufficiently in advance of completion date of
contract to permit alterations or adjustments necessary to achieve proper functioning of
equipment prior to contract completion date.

C. Conduct re-tests as directed by Architect on portions of work or equipment altered or
adjusted as determined to be necessary by final acceptance test.  No resultant delay or
consumption of time as a result of such necessary re-test beyond contract completion
date shall relieve Contractor of his responsibility under contract.

D. Put circuits and equipment into service under normal conditions, collectively and
separately, as may be required to determine satisfactory operation.  Demonstrate
equipment to operate in accordance with requirements of these specifications.  Perform
tests in the presence of Architect.  Furnish instruments and personnel required for
tests.

E. Final Inspection:
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1. At the time designated by the Architect, the entire system shall be inspected by
the Architect and Engineer. The contractor or his representative shall be present
at this inspection.

2. Panelboards, switches, fixtures, etc., shall be cleaned and in operating condition.

3. Certificates and documents required hereinbefore shall be in order and presented
to the Architect prior to inspection.

4. Panel covers, junction box covers, etc., shall be removed for visual inspection of
the wire, bus bars, etc.

5. After the inspection, any items which are noted as needing to be changed or
corrected in order to comply with these specifications and the drawings shall be
accomplished without delay.

6. The contractor shall provide a thermographic test using an independent testing
laboratory using an infrared scanning device.  This test shall include but not
limited to all switchboards, distribution panelboards, panelboards, automatic
transfer switches and other electrical distribution devices.  This test shall be
conducted to locate high temperature levels.  This test shall be conducted
between 3 to 8 months after occupancy, but not beyond the one year warranty
period.  Submit test to the architect and engineer using test reporting forms.  All
unacceptable conditions shall be corrected prior to the end of the warranty period.

END OF SECTION 26 02 00
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SECTION 26 0500
COMMON WORK RESULTS FOR ELECTRICAL

PART 1  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Electrical equipment coordination and installation.

2. Sleeves for raceways and cables.

3. Sleeve seals.

4. Grout.

5. Common electrical installation requirements.

1.3 DEFINITIONS

A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

B. NBR:  Acrylonitrile-butadiene rubber.

1.4 SUBMITTALS

A. Product Data:  For sleeve seals.

1.5 BUY AMERICAN COMPLIANCE

A. The Contractor shall comply with the applicable FAA Buy American Preference
requirements set forth in Title 49 of the United States Code § 50101, BABA and other
related Made in America Laws, US statutes, guidance, and FAA Policies which provide
that federal funds may not be obligated unless all iron, steel, and manufactured goods
used in AIP funded projects are produced in the United States, unless the Federal
Aviation Administration has issued a waiver for the product; the product is listed as an
Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 25.108;
or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor
procures any capital items with Federal funds, it is the Contractor’s responsibility to
obtain the Buy America certification under such regulations.  

1.6 COORDINATION

A. Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights that
reduce headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to
other installations.

3. To allow right of way for piping and conduit installed at required slope.
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4. So connecting raceways, cables, wireways, cable trays, and busways will be clear
of obstructions and of the working and access space of other equipment.

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place
concrete, masonry walls, and other structural components as they are constructed.

C. Coordinate location of access panels and doors for electrical items that are behind
finished surfaces or otherwise concealed.  Access doors and panels are specified in
Division 08 Section "Access Doors and Frames."

D. Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 07 Section "Penetration Firestopping."."

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 and no side

more than 16 inches, thickness shall be 0.052 inch.
b. For sleeve cross-section rectangle perimeter equal to, or more than, 50

inches and 1 or more sides equal to, or more than, 16 inches, thickness shall
be 0.138 inch.

2.2 SLEEVE SEALS

A. Description:  Modular sealing device, designed for field assembly, to fill annular space
between sleeve and raceway or cable.

1. Manufacturers:  Subject to compliance with requirements, provide products by
one of 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.
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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.

F. Wiring to all non dedicated receptacles and switches are required to utilize parallel
circuiting by the use of “pig tails” to each device so that if an outlet is removed or fails,
electrical continuity of the circuit will not be compromised.

G. All electrical wiring must be properly spliced by twisting the wires together and use of
approved and listed compression wire nuts fo the application..

H. Do not use end to end butt-splicing connections for any wiring.

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 2 inches above finished floor level.

G. Size pipe sleeves to provide 1/4-inch 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
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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 requirements in Division 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
requirements in Division 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 pipe sleeves
and mechanical sleeve seals.  Select sleeve size to allow for 1-inch 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 annular clear space between raceway or cable and sleeve for
installing mechanical sleeve seals.

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 requirements are specified in Division 07 Section "Penetration
Firestopping."

END OF SECTION 260500
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SECTION 26 0505
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical demolition.

PART 2  PRODUCTS

2.1 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual
sections.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that abandoned wiring and equipment serve only abandoned facilities.

B. Demolition drawings are based on casual field observation and existing record
documents.

C. Beginning of demolition means installer accepts existing conditions.

3.2 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings to be removed.

B. Coordinate utility service outages with utility company.

C. Provide temporary wiring and connections to maintain existing systems in service
during construction.  When work must be performed on energized equipment or
circuits, use personnel experienced in such operations.

D. Existing Electrical Service:  Maintain existing system in service until new system is
complete and ready for service.  Disable system only to make switchovers and
connections.  Minimize outage duration.

1. Obtain permission from Owner at least 72 hours before partially or completely
disabling system.

2. Make temporary connections to maintain service in areas adjacent to work area.

E. Existing Fire Alarm System:  Maintain existing system in service until new system is
accepted.  Disable system only to make switchovers and connections.  Minimize
outage duration.

1. Notify Owner before partially or completely disabling system.

2. Make notifications at least 24 hours in advance.

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Perform work for removal and disposal of equipment and materials containing toxic
substances regulated under the Federal Toxic Substances Control Act (TSCA) in
accordance with applicable federal, state, and local regulations. Applicable equipment
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and materials include, but are not limited to:

1. PCB-containing electrical equipment, including transformers, capacitors, and
switches.

2. PCB- and DEHP-containing lighting ballasts.

3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity
discharge (HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor,
ignitron tubes, neon, and incandescent.

B. Remove, relocate, and extend existing installations to accommodate new construction.

C. Remove abandoned wiring to source of supply.

D. Remove exposed abandoned conduit, including abandoned conduit above accessible
ceiling finishes.  Cut conduit flush with walls and floors, and patch surfaces.

E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if
conduit servicing them is abandoned and removed.  Provide blank cover for abandoned
outlets that are not removed.

F. Disconnect and remove abandoned panelboards and distribution equipment.

G. Disconnect and remove electrical devices and equipment serving utilization equipment
that has been removed.

H. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers,
and other accessories.

I. Repair adjacent construction and finishes damaged during demolition and extension
work.

J. Maintain access to existing electrical installations that remain active.  Modify installation
or provide access panel as appropriate.

K. Extend existing installations using materials and methods compatible with existing
electrical installations, or as specified.

END OF SECTION
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SECTION 26 0519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Single conductor building wire.

B. Wiring connectors.

C. Electrical tape.

D. Heat shrink tubing.

E. Oxide inhibiting compound.

F. Wire pulling lubricant.

G. Cable ties.

1.2 RELATED REQUIREMENTS

A. Section 07 8400 - Firestopping.

B. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Additional
requirements for grounding conductors and grounding connectors.

C. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

D. Section 31 2316 - Excavation.

E. Section 31 2323 - Fill:  Bedding and backfilling.

1.3 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013
(Reapproved 2018).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft 2011 (Reapproved 2017).

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for
Electrical Purposes 2010, with Editorial Revision (2020).

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded
Copper Conductors for Subsequent Insulation 2004 (Reapproved 2020).

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride
Plastic Pressure-Sensitive Electrical Insulating Tape 2017.

F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and
Electrically Insulating Rubber Tapes 2020.

G. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

H. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy 2021.

I. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems 2021.

J. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.
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K. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions.

L. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All
Revisions.

M. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions.

N. UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions.

O. UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions.

P. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition,
Including All Revisions.

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
conductors and cables, including detailed information on materials, construction,
ratings, listings, and available sizes, configurations, and stranding.

C. Qualification Data:  For testing agency.

D. Field quality-control test reports.

1.5 BUY AMERICAN COMPLIANCE

A. The Contractor shall comply with the applicable FAA Buy American Preference
requirements set forth in Title 49 of the United States Code § 50101, BABA and other
related Made in America Laws, US statutes, guidance, and FAA Policies which provide
that federal funds may not be obligated unless all iron, steel, and manufactured goods
used in AIP funded projects are produced in the United States, unless the Federal
Aviation Administration has issued a waiver for the product; the product is listed as an
Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 25.108;
or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor
procures any capital items with Federal funds, it is the Contractor’s responsibility to
obtain the Buy America certification under such regulations.  

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Testing Agency Qualifications:  An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Association or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in
Engineering Technologies to supervise on-site testing specified in Part 3.

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with
manufacturer's instructions.

1.8 COORDINATION

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components
as they are constructed.

PART 2  PRODUCTS

2.1 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70
and product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise
indicated, permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.

D. Underground feeder and branch-circuit cable is not permitted.

E. Service entrance cable is not permitted.

F. Armored cable is not permitted.

G. Metal-clad cable is not permitted.

2.2 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

D. Comply with NEMA WC 70.

E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with
UL 83.

F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL
44.

G. Conductor Material:

1. Provide copper conductors only.  Aluminum conductors are not acceptable for this
project. Conductor sizes indicated are based on copper.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated
copper conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M
unless otherwise indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.

H. Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority
having jurisdiction.  Maintain consistent color coding throughout project.

2. Color Coding Method:  Integrally colored insulation.
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3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A:  Brown.
2) Phase B:  ​Purple ​.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.

2.3 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:

1. Copper Building Wire:
a. Alcan Products Corporation; Alcan Cable Division.
b. American Insulated Wire Corp.; a Leviton Company.
c. General Cable Corporation.
d. Senator Wire & Cable Company.
e. Southwire Company.

B. Description:  Single conductor insulated wire.

C. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated
below.

2.4 WIRING CONNECTORS

A. Manufacturers

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.

B. Description:  Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C
as applicable.

C. Connectors for Grounding and Bonding:  Comply with Section 26 0526.

D. Wiring Connectors for Splices and Taps:
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1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring
connectors.

2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or
compression connectors.

E. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with
terminations designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished
with mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but
not less than required for the rating of the overcurrent protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5. Copper Conductors ​ Size 8 AWG and Larger ​:  Use ​compression connectors ​​ where
connectors are required ​.

6. Stranded Conductors Size 10 AWG and Smaller:  Use crimped terminals for
connections to terminal screws.

7. Conductors for Control Circuits:  Use crimped terminals for all connections.

F. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard
applications and 302 degrees F for high temperature applications; pre-filled with
sealant and listed as complying with UL 486D for damp and wet locations.

G. Mechanical Connectors:  Provide ​bolted type ​.

H. Compression Connectors:  Provide circumferential type or hex type crimp configuration.

1. Manufacturers:

I. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration
suitable for connection to be made.

2.5 SLEEVE SEALS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of
the following:

1. Advance Products & Systems, Inc.

2. Calpico, Inc.

3. Metraflex Co.

4. Pipeline Seal and Insulator, Inc.

B. 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.
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3. 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.

2.6 WIRING ACCESSORIES

A. Electrical Tape:

1. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as
complying with UL 510; minimum thickness of 7 mil; resistant to abrasion,
corrosion, and sunlight; conformable for application down to 0 degrees F and
suitable for continuous temperature environment up to 221 degrees F.

2. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape,
complying with ASTM D4388; minimum thickness of 30 mil; suitable for
continuous temperature environment up to 194 degrees F and short-term 266
degrees F overload service.

3. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum
thickness of 125 mil; suitable for continuous temperature environment up to 176
degrees F.

4. Varnished Cambric Electrical Tape:  Cotton cambric fabric tape, with or without
adhesive, oil-primed and coated with high-grade insulating varnish; minimum
thickness of 7 mil; suitable for continuous temperature environment up to 221
degrees F.

5. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to
flexible, all-weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated
600 V; suitable for direct burial applications; listed as complying with UL 486D.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.

D. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be
installed and suitable for use at the installation temperature.

E. Cable Ties:  Material and tensile strength rating suitable for application.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that work likely to damage wire and cable has been completed.

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly
sized to accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as indicated.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION

A. Clean raceways thoroughly to remove foreign materials before installing conductors
and cables.
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3.3 INSTALLATION

A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.

2. When circuit destination is indicated without specific routing, determine exact
routing required.

3. Arrange circuiting to minimize splices.

4. Include circuit lengths required to install connected devices within 10 ft of location
indicated.

5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling,
and power-limited circuits in accordance with NFPA 70.

6. Maintain separation of wiring for emergency systems in accordance with NFPA
70.

7. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are
indicated as separate, combining them together in a single raceway is not
permitted.
a. Provide no more than six current-carrying conductors in a single raceway.

 Dedicated neutral conductors are considered current-carrying conductors.
b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

8. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded
conductors among up to three single phase branch circuits of different phases
installed in the same raceway is not permitted.  Provide dedicated
neutral/grounded conductor for each individual branch circuit.

9. Provide oversized neutral/grounded conductors where indicated and as specified
below.
a. Provide 200 percent rated neutral for feeders fed from K-rated transformers.
b. Provide 200 percent rated neutral for feeders serving panelboards with 200

percent rated neutral bus.

B. Install products in accordance with manufacturer's instructions.

C. Perform work in accordance with NECA 1 (general workmanship).

D. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended
maximum pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

E. Direct Burial Cable Installation:

1. Provide trenching and backfilling ​ in accordance with Sections 31 2316 and 31
2323 ​.

2. Protect cables from damage in accordance with NFPA 70.
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3. Provide underground warning tape in accordance with Section 26 0553 along
entire cable length.

F. Paralleled Conductors:  Install conductors of the same length and terminate in the
same manner.

G. Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction.  Provide
independent support from building structure.  Do not provide support from raceways,
piping, ductwork, or other systems.

H. Install conductors with a minimum of 12 inches of slack at each outlet.

I. Neatly train and bundle conductors inside boxes, wireways, panelboards and other
equipment enclosures.

J. Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

K. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways
or make splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections
without cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.

4. Clean contact surfaces on conductors and connectors to suitable remove
corrosion, oxides, and other contaminates. Do not use wire brush on plated
connector surfaces.

5. Mechanical Connectors:  Secure connections according to manufacturer's
recommended torque settings.

6. Compression Connectors:  Secure connections using manufacturer's
recommended tools and dies.

L. Insulate splices and taps that are made with uninsulated connectors using methods
suitable for the application, with insulation and mechanical strength at least equivalent
to unspliced conductors.

1. Dry Locations:  Use insulating covers specifically designed for the connectors,
electrical tape, or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing

electrical tape or electrical filler tape, followed by outer covering of vinyl
insulating electrical tape.

b. For taped connections likely to require re-entering, including motor leads, first
apply varnished cambric electrical tape, followed by adequate amount of
rubber splicing electrical tape, followed by outer covering of vinyl insulating
electrical tape.

2. Damp Locations:  Use insulating covers specifically designed for the connectors,
electrical tape, or heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture

sealing electrical tape.
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b. For taped connections, follow same procedure as for dry locations but apply
outer covering of moisture sealing electrical tape.

M. Insulate ends of spare conductors using vinyl insulating electrical tape.

N. Install firestopping to preserve fire resistance rating of partitions and other elements,
using materials and methods specified in Section 07 8400.

O. Unless specifically indicated to be excluded, provide final connections to all equipment
and devices, including those furnished by others, as required for a complete operating
system.

3.4 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation
resistance test is required for all conductors. The resistance test for parallel conductors
listed as optional is not required.

D. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 26 0526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

D. Ground bars.

E. Ground rod electrodes.

F. Ground plate electrodes.

1.2 RELATED REQUIREMENTS

A. Section 26 0500 - Electrical Common Work Results

B. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Additional
requirements for conductors for grounding and bonding, including conductor color
coding.

C. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

D. Section 26 4113 - Lightning Protection for Structures.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings
2022.

C. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power
Equipment And Systems 2021.

D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

E. NFPA 780 - Standard for the Installation of Lightning Protection Systems 2023.

F. UL 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions.

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
grounding and bonding system components.

C. Field quality control test reports.

D. Operation and Maintenance Data:  For grounding to include the following in
emergency, operation, and maintenance manuals:

1. Tests shall be to determine if ground resistance or impedance values remain
within specified maximums, and instructions shall recommend corrective action if
they do not.
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2. Include recommended testing intervals.

E. Qualification Data:  For testing agency and testing agency's field supervisor

1.5 BUY AMERICAN COMPLIANCE

A. The Contractor shall comply with the applicable FAA Buy American Preference
requirements set forth in Title 49 of the United States Code § 50101, BABA and other
related Made in America Laws, US statutes, guidance, and FAA Policies which provide
that federal funds may not be obligated unless all iron, steel, and manufactured goods
used in AIP funded projects are produced in the United States, unless the Federal
Aviation Administration has issued a waiver for the product; the product is listed as an
Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 25.108;
or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor
procures any capital items with Federal funds, it is the Contractor’s responsibility to
obtain the Buy America certification under such regulations.  

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Testing Agency Qualifications:  An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Association or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational
Electrical Testing Association to supervise on-site testing specified in Part 3.

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

D. Comply with UL 467 for grounding and bonding materials and equipment.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.

PART 2  PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

B. Unless specifically indicated to be excluded, provide all required components,
conductors, connectors, conduit, boxes, fittings, supports, accessories, etc. as
necessary for a complete grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70, but not less than
applicable minimum size requirements specified.

D. Grounding Electrode System:
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1. Provide connection to required and supplemental grounding electrodes indicated
to form grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each
end with bonding jumper.

2. Metal Underground Water Pipe(s):
a. Provide connection to underground metal domestic and fire protection (where

present) water service pipe(s) that are in direct contact with earth for at least
10 feet at an accessible location not more than 5 feet from the point of
entrance to the building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make
pipe electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit
removal of meter without disconnecting jumper.

3. Metal In-Ground Support Structure:
a. Provide connection to metal in-ground support structure that is in direct

contact with earth in accordance with NFPA 70.

4. Concrete-Encased Electrode:
a. Provide connection to concrete-encased electrode consisting of not less than

20 feet of either steel reinforcing bars or bare copper conductor not smaller
than 4 AWG embedded within concrete foundation or footing that is in direct
contact with earth in accordance with NFPA 70.

5. Ground Rod Electrode(s):
a. Provide three electrodes in an equilateral triangle configuration unless

otherwise indicated or required.
b. Space electrodes not less than 10 feet from each other and any other ground

electrode.

E. Lightning Protection Systems, in Addition to Requirements of Section 26 4113:

1. Do not use grounding electrode dedicated for lightning protection system for
component of building grounding electrode system provided under this section.

2. Provide bonding of building grounding electrode system provided under this
section and lightning protection grounding electrode system in accordance with
NFPA 70 and NFPA 780.

2.2 GROUNDING AND BONDING COMPONENTS

A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose
intended.

2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26
0526:

1. Use insulated copper conductors unless otherwise indicated.
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a. Exceptions:
1) Use bare copper conductors where installed underground in direct

contact with earth.
2) Use bare copper conductors where directly encased in concrete (not in

raceway).
C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the
conductors and items to be connected; listed and labeled as complying with UL
467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors,
or exothermic welded connections for accessible connections.

4. Manufacturers - Mechanical and Compression Connectors:
a. Copper weld
b. Cad weld

D. Ground Bars:

1. Description:  Copper rectangular ground bars with mounting brackets and
insulators.

2. Size:  As indicated.

3. Holes for Connections:  As indicated or as required for connections to be made.

E. Ground Rod Electrodes:

1. Comply with NEMA GR 1.

2. Material:  Copper-bonded (copper-clad) steel.

3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.

F. Ground Plate Electrodes:

1. Material:  Copper.

2. Size:  24 by 24 by 1/4 inches, unless otherwise indicated.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as indicated.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes
vertically. Where encountered rock prohibits vertical installation, install at 45 degree
angle or bury horizontally in trench at least 30 inches (750 mm) deep in accordance
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with NFPA 70 or install at 45 degree angle or bury horizontally in trench at least 30
inches (750 mm) deep in accordance with NFPA 70.

D. Ground Plate Electrodes:  Unless otherwise indicated, install ground plate electrodes at
a depth of not less than 30 inches.

E. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections
without cutting, nicking or damaging conductors. Do not remove conductor
strands to facilitate insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact
points, and contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for
the items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's
recommended torque settings.

5. Compression Connectors:  Secure connections using manufacturer's
recommended tools and dies.

F. Identify grounding and bonding system components in accordance with Section 26
0553.

3.3 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.13.

D. Perform ground electrode resistance tests under normally dry conditions. Precipitation
within the previous 48 hours does not constitute normally dry conditions.

E. Investigate and correct deficiencies where measured ground resistances do not comply
with specified requirements.

END OF SECTION
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SECTION 26 0529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable,
boxes, and other electrical work.

1.2 RELATED REQUIREMENTS

1.3 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and
Steel Hardware 2016a.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and
Steel 2023.

D. MFMA-4 - Metal Framing Standards Publication 2004.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
channel (strut) framing systems, non-penetrating rooftop supports, and post-installed
concrete and masonry anchors.

1.5 BUY AMERICAN COMPLIANCE

A. The Contractor shall comply with the applicable FAA Buy American Preference
requirements set forth in Title 49 of the United States Code § 50101, BABA and other
related Made in America Laws, US statutes, guidance, and FAA Policies which provide
that federal funds may not be obligated unless all iron, steel, and manufactured goods
used in AIP funded projects are produced in the United States, unless the Federal
Aviation Administration has issued a waiver for the product; the product is listed as an
Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 25.108;
or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor
procures any capital items with Federal funds, it is the Contractor’s responsibility to
obtain the Buy America certification under such regulations.  

1.6 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Comply with applicable building code.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.

PART 2  PRODUCTS

2.1 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories,
and hardware as necessary for the complete installation of electrical work.

2. Provide products listed, classified, and labeled as suitable for the purpose
intended, where applicable.

3. Where support and attachment component types and sizes are not indicated,
select in accordance with manufacturer's application criteria as required for the
load to be supported with a minimum safety factor of _____. Include consideration
for vibration, equipment operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and
product listing.

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports
unless specifically indicated or permitted.

6. Steel Components:  Use corrosion resistant materials suitable for the environment
where installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with

ASTM A123/A123M or ASTM A153/A153M.

B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to
be supported.

1. Conduit Straps:  One-hole or two-hole type; steel.

2. Conduit Clamps:  Bolted type unless otherwise indicated.

3. Manufacturers:
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.

C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.

D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal
channel (strut) and associated fittings, accessories, and hardware required for field-
assembly of supports.

1. Comply with MFMA-4.
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E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.

F. Non-Penetrating Rooftop Supports for Low-Slope Roofs:  Steel pedestals with
thermoplastic or rubber bases that rest on top of roofing membrane, not requiring any
attachment to the roof structure and not penetrating the roofing assembly, with support
fixtures as specified.

1. Base Sizes:  As required to distribute load sufficiently to prevent indentation of
roofing assembly.

2. Attachment/Support Fixtures:  As recommended by manufacturer, same type as
indicated for equivalent indoor hangers and supports.

3. Mounting Height:  Provide minimum clearance of 6 inches under supported
component to top of roofing.

4. Manufacturers:
a. PHP Systems/Design:  www.phpsd.com/#sle.
b. Unistrut, a brand of Atkore International Inc:  www.unistrut.com/#sle.

G. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor
and fastener types indicated for the specified applications.

2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.

3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.

4. Steel:  Use beam clamps, machine bolts, or welded threaded studs.

5. Powder-actuated fasteners are not permitted.
a. Use only threaded studs; do not use pins.

6. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts
specifically designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.
c. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch minimum

base metal thickness.
d. Manufacturer:  Same as manufacturer of metal channel (strut) framing

system.

7. Manufacturers - Mechanical Anchors:
a. Hilti, Inc:  www.us.hilti.com/#sle.
b. ITW Red Head, a division of Illinois Tool Works, Inc:

 www.itwredhead.com/#sle.
c. Powers Fasteners, Inc:  www.powers.com/#sle.
d. Simpson Strong-Tie Company Inc:  www.strongtie.com/#sle.

8. Manufacturers - Powder-Actuated Fastening Systems:
a. Hilti, Inc:  www.us.hilti.com/#sle.
b. ITW Ramset, a division of Illinois Tool Works, Inc:  www.ramset.com/#sle.
c. Simpson Strong-Tie Company Inc:  www.strongtie.com/#sle.
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PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive support and attachment
components.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Provide independent support from building structure. Do not provide support from
piping, ductwork, or other systems.

D. Unless specifically indicated or approved by Architect, do not provide support from
suspended ceiling support system or ceiling grid.

E. Unless specifically indicated or approved by Architect, do not provide support from roof
deck.

F. Do not penetrate or otherwise notch or cut structural members without approval of
Structural Engineer.

G. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut)
to support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted
on hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp
locations to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it
relies on its own weight for support.

H. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete
seepage during concrete pour.

I. Secure fasteners according to manufacturer's recommended torque settings.

J. Remove temporary supports.

3.3 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment
components.

END OF SECTION
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SECTION 26 0533.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Aluminum rigid metal conduit (RMC).

C. Intermediate metal conduit (IMC).

D. PVC-coated galvanized steel rigid metal conduit (RMC).

E. Flexible metal conduit (FMC).

F. Liquidtight flexible metal conduit (LFMC).

G. Electrical metallic tubing (EMT).

H. Rigid polyvinyl chloride (PVC) conduit.

I. Electrical nonmetallic tubing (ENT).

J. Liquidtight flexible nonmetallic conduit (LFNC).

K. Conduit fittings.

L. Accessories.

1.2 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Concrete encasement of conduits.

B. Section 07 8400 - Firestopping.

C. Section 26 0526 - Grounding and Bonding for Electrical Systems.

D. Section 26 0529 - Hangers and Supports for Electrical Systems.

E. Section 31 2316 - Excavation.

F. Section 31 2323 - Fill:  Bedding and backfilling.

1.3 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC)
2020.

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-
S) 2020.

C. ANSI C80.6 - American National Standard for Electrical Intermediate Metal Conduit
2018.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2020.

F. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) 2017.

G. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical
Metallic Tubing, and Cable 2014.

H. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Metal
Conduit and Intermediate Metal Conduit 2018.

I. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020.
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J. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and
Tubing 2021.

K. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

L. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions.

M. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.

N. UL 360 - Liquid-Tight Flexible Metal Conduit Current Edition, Including All Revisions.

O. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.

P. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings Current
Edition, Including All Revisions.

Q. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.

R. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in
Hazardous (Classified) Locations Current Edition, Including All Revisions.

S. UL 1242 - Electrical Intermediate Metal Conduit-Steel Current Edition, Including All
Revisions.

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
conduits and fittings.

1.5 BUY AMERICAN COMPLIANCE

A. The Contractor shall comply with the applicable FAA Buy American Preference
requirements set forth in Title 49 of the United States Code § 50101, BABA and other
related Made in America Laws, US statutes, guidance, and FAA Policies which provide
that federal funds may not be obligated unless all iron, steel, and manufactured goods
used in AIP funded projects are produced in the United States, unless the Federal
Aviation Administration has issued a waiver for the product; the product is listed as an
Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 25.108;
or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor
procures any capital items with Federal funds, it is the Contractor’s responsibility to
obtain the Buy America certification under such regulations.  

1.6 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with
manufacturer's instructions.



IAH - Terminal A - Vestibule Efficiency Upgrades Conduit for Electrical Systems
Project No. 257A & 257B

RDLR Architects Issue for Construction 26 0533.13 - 3 
Jones Engineers, L.P. 03 February 2023

PART 2  PRODUCTS

2.1 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by
NFPA 70 and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types
indicated for the specified applications. Where more than one listed application applies,
comply with the most restrictive requirements. Where conduit type for a particular
application is not specified, use galvanized steel rigid metal conduit.

C. Underground:

1. Under Slab on Grade:  Use galvanized steel rigid metal conduit, PVC-coated
galvanized steel rigid metal conduit, or rigid PVC conduit.

2. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid
metal conduit where emerging from underground.

3. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is
provided, use galvanized steel rigid metal conduit elbows for bends.

4. Where steel conduit is installed in direct contact with earth where soil has a
resistivity of less than 2000 ohm-centimeters or is characterized as severely
corrosive based on soils report or local experience, use corrosion protection tape
to provide supplementary corrosion protection or use PVC-coated galvanized
steel rigid metal conduit.

D. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit,
intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

E. Concealed Within Hollow Stud Walls:  Use electrical metallic tubing (EMT).

F. Concealed Above Accessible Ceilings:  Use electrical metallic tubing (EMT).

G. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.

H. Exposed, Interior, Not Subject to Physical Damage:  Use electrical metallic tubing
(EMT).

I. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal
conduit.

1. Locations subject to physical damage include, but are not limited to:
a. Where exposed below 8 feet, except within electrical and communication

rooms or closets.

J. Exposed, Exterior:  Use galvanized steel rigid metal conduit.

K. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use
galvanized steel rigid metal conduit or intermediate metal conduit (IMC).

L. Corrosive Locations Above Ground:  Use PVC-coated galvanized steel rigid metal
conduit, aluminum rigid metal conduit, or reinforced thermosetting resin conduit
(RTRC).

M. Hazardous (Classified) Locations:  Use galvanized steel rigid metal conduit or PVC-
coated galvanized steel rigid metal conduit.

N. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.
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O. Connections to Vibrating Equipment:

1. Dry Locations:  Use flexible metal conduit.

2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.

3. Maximum Length:  6 feet unless otherwise indicated.

4. Vibrating equipment includes, but is not limited to:
a. Transformers.
b. Motors.

P. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit.

2.2 CONDUIT REQUIREMENTS

A. Existing Work:  Where existing conduits are indicated to be reused, they may be
reused only where they comply with specified requirements, are free from corrosion,
and integrity is verified by pulling a mandrel through them.

B. Provide all conduit, fittings, supports, and accessories required for a complete raceway
system.

C. Provide products listed, classified, and labeled as suitable for the purpose intended.

D. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.

2. Underground, Exterior:  1 inch (27 mm) trade size.

E. Where conduit size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

2.3 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:

1. Allied Tube & Conduit:  www.alliedeg.com/#sle.

2. Republic Conduit:  www.republic-conduit.com/#sle.

3. Wheatland Tube, a Division of Zekelman Industries:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with
ANSI C80.1 and listed and labeled as complying with UL 6.

C. Fittings:

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

2. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw
and compression (gland) type fittings are not permitted.

2.4 INTERMEDIATE METAL CONDUIT (IMC)

A. Manufacturers:

1. Allied Tube & Conduit:  www.alliedeg.com/#sle.

2. Republic Conduit:  www.republic-conduit.com/#sle.

3. Wheatland Tube, a Division of Zekelman Industries:  www.wheatland.com/#sle.
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B. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit
complying with ANSI C80.6 and listed and labeled as complying with UL 1242.

C. Fittings:

1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and
labeled as complying with UL 514B.

2. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw
and compression (gland) type fittings are not permitted.

2.5 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:

1. Thomas & Betts Corporation; ______:  www.tnb.com/#sle.

2. Robroy Industries; ______:  www.robroy.com/#sle.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external
polyvinyl chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as
complying with UL 6.

C. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil.

D. PVC-Coated Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.

2. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL
514B.

3. Hazardous (Classified) Locations:  Use fittings listed and labeled as complying
with UL 1203 for the classification of the installed location.

4. Material:  Use steel or malleable iron.

5. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil.

E. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC),
minimum thickness of 15 mil.

2.6 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:

1. AFC Cable Systems, Inc; ______:  www.afcweb.com/#sle.

2. Electri-Flex Company; ______:  www.electriflex.com/#sle.

3. International Metal Hose; ______:  www.metalhose.com/#sle.

B. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and
labeled as complying with UL 1, and listed for use in classified firestop systems to be
used.

C. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B.

2. Material:  Use steel or malleable iron.
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2.7 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:

1. AFC Cable Systems, Inc; ______:  www.afcweb.com/#sle.

2. Electri-Flex Company; ______:  www.electriflex.com/#sle.

3. International Metal Hose; ______:  www.metalhose.com/#sle.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible
metal conduit listed and labeled as complying with UL 360.

C. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B.

2. Material:  Use steel or malleable iron.

2.8 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:

1. Allied Tube & Conduit ​​:  www.alliedeg.com/#sle.

2. Republic Conduit:  www.republic-conduit.com/#sle.

3. Wheatland Tube, a Division of Zekelman Industries ​​:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI
C80.3 and listed and labeled as complying with UL 797.

C. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as
complying with UL 514B.

2. Material:  Use steel or malleable iron.
a. Do not use die cast zinc fittings.

3. Connectors and Couplings:  Use compression (gland) type.
a. Do not use indenter type connectors and couplings.
b. Do not use set-screw type connectors and couplings.

2.9 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Manufacturers:

1. Cantex Inc:  www.cantexinc.com/#sle.

2. Carlon, a brand of Thomas & Betts Corporation:  www.carlon.com/#sle.

3. JM Eagle:  www.jmeagle.com/#sle.

B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA
TC 2 and listed and labeled as complying with UL 651; Schedule 40 unless otherwise
indicated, Schedule 80 where subject to physical damage; rated for use with
conductors rated 90 degrees C.

C. Fittings:

1. Manufacturer:  Same as manufacturer of conduit to be connected.

2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as
complying with UL 651; material to match conduit.
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2.10 ACCESSORIES

A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil.

B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use
with the conduit to be installed.

C. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of
conduit and fittings to be installed.

D. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-
force.

E. Sealing Compound for Sealing Fittings:  Listed for use with the particular fittings to be
installed.

F. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the
conduits to be installed.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive conduits.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

D. Install intermediate metal conduit (IMC) in accordance with NECA 101.

E. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools
approved by the manufacturer.

F. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.

G. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

2. When conduit destination is indicated without specific routing, determine exact
routing required.

3. Conceal all conduits unless specifically indicated to be exposed.

4. Conduits in the following areas may be exposed, unless otherwise indicated:
a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.
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6. Conduits installed underground or embedded in concrete may be routed in the
shortest possible manner unless otherwise indicated. Route all other conduits
parallel or perpendicular to building structure and surfaces, following surface
contours where practical.

7. Arrange conduit to maintain adequate headroom, clearances, and access.

8. Arrange conduit to provide no more than the equivalent of four 90 degree bends
between pull points.

9. Arrange conduit to provide no more than 150 feet between pull points.

10. Route conduits above water and drain piping where possible.

11. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and
at sealing fittings where moisture may collect.

12. Maintain minimum clearance of 6 inches between conduits and piping for other
systems.

13. Maintain minimum clearance of 12 inches between conduits and hot surfaces.
This includes, but is not limited to:

14. Group parallel conduits in the same area together on a common rack.

H. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529
using suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure. Do not provide support from
piping, ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling
support system. Do not provide support from ceiling grid or allow conduits to lay
on ceiling tiles.

4. Use conduit strap to support single surface-mounted conduit.
a. Use clamp back spacer with conduit strap for damp and wet locations to

provide space between conduit and mounting surface.

5. Use metal channel (strut) with accessory conduit clamps to support multiple
parallel surface-mounted conduits.

6. Use conduit clamp to support single conduit from beam clamp or threaded rod.

7. Use trapeze hangers assembled from threaded rods and metal channel (strut)
with accessory conduit clamps to support multiple parallel suspended conduits.

8. Use non-penetrating rooftop supports to support conduits routed across rooftops
(only where approved).

9. Use of spring steel conduit clips for support of conduits is not permitted.

10. Use of wire for support of conduits is not permitted.

11. Where conduit support intervals specified in NFPA 70 and NECA standards differ,
comply with the most stringent requirements.

I. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of
galvanized steel conduits prior to making connections.
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2. Where two threaded conduits must be joined and neither can be rotated, use
three-piece couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to
another.

4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage
of liquid into connectors.

5. Terminate threaded conduits in boxes and enclosures using threaded hubs or
double lock nuts for dry locations and raintight hubs for wet locations.

6. Where spare conduits stub up through concrete floors and are not terminated in a
box or enclosure, provide threaded couplings equipped with threaded plugs set
flush with finished floor.

7. Provide insulating bushings or insulated throats at all conduit terminations to
protect conductors.

8. Secure joints and connections to provide maximum mechanical strength and
electrical continuity.

J. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings
and grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.

3. Provide sleeves for penetrations as indicated or as required to facilitate
installation. Set sleeves flush with exposed surfaces unless otherwise indicated or
required.

4. Conceal bends for conduit risers emerging above ground.

5. Seal interior of conduits entering the building from underground at first accessible
point to prevent entry of moisture and gases.

6. Where conduits penetrate waterproof membrane, seal as required to maintain
integrity of membrane.

7. Make penetrations for roof-mounted equipment within associated equipment
openings and curbs where possible to minimize roofing system penetrations.
Where penetrations are necessary, seal as indicated or as required to preserve
integrity of roofing system and maintain roof warranty. Include proposed locations
of penetrations and methods for sealing with submittals.

8. Install firestopping to preserve fire resistance rating of partitions and other
elements, using materials and methods specified in Section 07 8400.

K. Underground Installation:

1. Provide trenching and backfilling in accordance with Sections 31 2316 and 31
2323.

L. Embedment Within Structural Concrete Slabs (only where approved by Structural
Engineer):

1. Secure conduits to prevent floating or movement during pouring of concrete.

M. Concrete Encasement:  Where conduits not otherwise embedded within concrete are
indicated to be concrete-encased, provide concrete in accordance with Section 03
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3000 with minimum concrete cover of 3 inches on all sides unless otherwise indicated.

N. Hazardous (Classified) Locations:  Where conduits cross boundaries of hazardous
(classified) locations, provide sealing fittings located as indicated or in accordance with
NFPA 70.

O. Conduit Movement Provisions:  Where conduits are subject to movement, provide
expansion and expansion/deflection fittings to prevent damage to enclosed conductors
or connected equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or
deflection.

2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC)
conduit installed above ground to compensate for thermal expansion and
contraction.

3. Where conduits are subject to earth movement by settlement or frost.

P. Condensation Prevention:  Where conduits cross barriers between areas of potential
substantial temperature differential, provide sealing fitting or approved sealing
compound at an accessible point near the penetration to prevent condensation. This
includes, but is not limited to:

1. Where conduits pass from outdoors into conditioned interior spaces.

2. Where conduits pass from unconditioned interior spaces into conditioned interior
spaces.

Q. Provide grounding and bonding in accordance with Section 26 0526.

3.3 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

C. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts
or abrasions, repair in accordance with manufacturer's instructions.

D. Correct deficiencies and replace damaged or defective conduits.

3.4 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.

3.5 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide
protection from entry of moisture and foreign material and do not remove until ready for
installation of conductors.

END OF SECTION
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SECTION 26 0533.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and
pull boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic
inches.

C. Floor boxes.

1.2 RELATED REQUIREMENTS

A. Section 08 3100 - Access Doors and Panels:  Panels for maintaining access to
concealed boxes.

B. Section 26 0529 - Hangers and Supports for Electrical Systems.

C. Section 26 0533.13 - Conduit for Electrical Systems:

1. Conduit bodies and other fittings.

2. Additional requirements for locating boxes to limit conduit length and/or number of
bends between pulling points.

D. Section 26 2726 - Wiring Devices:

1. Wall plates.

2. Floor box service fittings.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical
Metallic Tubing, and Cable 2014.

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports
2013 (Reaffirmed 2020).

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations
Current Edition, Including All Revisions.

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current
Edition, Including All Revisions.

I. UL 508A - Industrial Control Panels Current Edition, Including All Revisions.

J. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions.

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
cabinets and enclosures, boxes for hazardous (classified) locations, floor boxes, and
underground boxes/enclosures.

1.5 BUY AMERICAN COMPLIANCE

A. The Contractor shall comply with the applicable FAA Buy American Preference
requirements set forth in Title 49 of the United States Code § 50101, BABA and other
related Made in America Laws, US statutes, guidance, and FAA Policies which provide
that federal funds may not be obligated unless all iron, steel, and manufactured goods
used in AIP funded projects are produced in the United States, unless the Federal
Aviation Administration has issued a waiver for the product; the product is listed as an
Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 25.108;
or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor
procures any capital items with Federal funds, it is the Contractor’s responsibility to
obtain the Buy America certification under such regulations.  

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.

PART 2  PRODUCTS

2.1 BOXES

A. General Requirements:

1. Do not use boxes and associated accessories for applications other than as
permitted by NFPA 70 and product listing.

2. Provide all boxes, fittings, supports, and accessories required for a complete
raceway system and to accommodate devices and equipment to be installed.

3. Provide products listed, classified, and labeled as suitable for the purpose
intended.

4. Where box size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

5. Provide grounding terminals within boxes where equipment grounding conductors
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction
and Pull Boxes:

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.

2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless
otherwise indicated or required; furnish with compatible weatherproof gasketed
covers.

3. Use suitable concrete type boxes where flush-mounted in concrete.
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4. Use suitable masonry type boxes where flush-mounted in masonry walls.

5. Use raised covers suitable for the type of wall construction and device
configuration where required.

6. Use shallow boxes where required by the type of wall construction.

7. Do not use "through-wall" boxes designed for access from both sides of wall.

8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying
with UL 514A.

9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with
UL 514A; furnish with threaded hubs.

10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type
and weight of load to be supported; furnished with fixture stud to accommodate
mounting of luminaire where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do
not use field-connected gangable boxes unless specifically indicated or permitted.

12. Wall Plates:  Comply with Section 26 2726.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic
inches:

1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E,
or UL 508A.

2. NEMA 250 Environment Type, Unless Otherwise Indicated:

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

D. Floor Boxes:

1. Description:  Floor boxes compatible with floor box service fittings provided in
accordance with Section 26 2726; with partitions to separate multiple services;
furnished with all components, adapters, and trims required for complete
installation.

2. Manufacturer:  Same as manufacturer of floor box service fittings.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive boxes.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install boxes in accordance with NECA 1 (general workmanship) and, where
applicable, NECA 130, including mounting heights specified in those standards where
mounting heights are not indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.
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D. Provide separate boxes for emergency power and normal power systems.

E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage
systems.

F. Flush-mount boxes in finished areas unless specifically indicated to be surface-
mounted.

G. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section
08 3100 as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.

3. Locate boxes so that wall plates do not span different building finishes.

4. Locate boxes so that wall plates do not cross masonry joints.

5. Unless otherwise indicated, where multiple outlet boxes are installed at the same
location at different mounting heights, install along a common vertical center line.

6. Do not install flush-mounted boxes on opposite sides of walls back-to-back.
Provide minimum 6 inches horizontal separation unless otherwise indicated.

7. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required
fire resistance will not be reduced.

8. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling
points in accordance with Section 26 0533.13.

9. Locate junction and pull boxes in the following areas, unless otherwise indicated
or approved by the Architect:
a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.
d. Mechanical equipment rooms.

H. Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529
using suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes
(other than boxes used for fixture support) supported by threaded conduit
connections in accordance with NFPA 70. Do not provide support from piping,
ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid
or ceiling support system.

I. Install boxes plumb and level.

J. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster,
etc. so that front edge of box or associated raised cover is not set back from
finished surface more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.
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3. Repair rough openings around boxes in noncombustible materials such as
concrete, tile, gypsum, plaster, etc. so that there are no gaps or open spaces
greater than 1/8 inch at the edge of the box.

K. Install boxes as required to preserve insulation integrity.

L. Install permanent barrier between ganged wiring devices when voltage between
adjacent devices exceeds 300 V.

M. Install firestopping to preserve fire resistance rating of partitions and other elements,
using materials and methods specified in Section 07 8400.

N. Close unused box openings.

O. Install blank wall plates on junction boxes and on outlet boxes with no devices or
equipment installed or designated for future use.

P. Provide grounding and bonding in accordance with Section 26 0526.

3.3 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.4 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material
until ready for installation of conductors.

END OF SECTION
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SECTION 26 0533.23
SURFACE RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Surface raceway systems.

B. Wireways.

1.2 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems.

B. Section 26 0529 - Hangers and Supports for Electrical Systems.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

D. UL 870 - Wireways, Auxiliary Gutters, and Associated Fittings Current Edition, Including
All Revisions.

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets
including dimensions, knockout sizes and locations, materials, fabrication details,
finishes, service condition requirements, and accessories.

1. Surface Raceway Systems:  Include information on fill capacities for conductors
and cables.

1.5 BUY AMERICAN COMPLIANCE

A. The Contractor shall comply with the applicable FAA Buy American Preference
requirements set forth in Title 49 of the United States Code § 50101, BABA and other
related Made in America Laws, US statutes, guidance, and FAA Policies which provide
that federal funds may not be obligated unless all iron, steel, and manufactured goods
used in AIP funded projects are produced in the United States, unless the Federal
Aviation Administration has issued a waiver for the product; the product is listed as an
Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 25.108;
or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor
procures any capital items with Federal funds, it is the Contractor’s responsibility to
obtain the Buy America certification under such regulations.  

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.

PART 2  PRODUCTS

2.1 RACEWAY REQUIREMENTS

A. Provide all components, fittings, supports, and accessories required for a complete
raceway system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Do not use raceways for applications other than as permitted by NFPA 70 and product
listing.

2.2 SURFACE RACEWAY SYSTEMS

A. Manufacturers:

1. Cooper B-Line, Inc.

2. Hoffman.

3. Square D; Schneider Electric.

4. Allied

5. Triangle

6. Republic

7. Carlen

8. Wheatland

9. Centex

10. Western Tube

2.3 WIREWAYS

A. Manufacturers:

1. Cooper B-Line, Inc.

2. Hoffman.

3. Square D; Schneider Electric.

4. Allied

5. Triangle

6. Republic

7. Carlen

8. Wheatland

9. Centex

10. Western Tube

B. Description:  Lay-in wireways and wiring troughs with removable covers; listed and
labeled as complying with UL 870.

C. Wireway Type, Unless Otherwise Indicated:

1. Indoor Clean, Dry Locations:  NEMA 250, Type 1, painted steel with screw-cover.



IAH - Terminal A - Vestibule Efficiency Upgrades Surface Raceways for Electrical Systems
Project No. 257A & 257B

RDLR Architects Issue for Construction 26 0533.23 - 3 
Jones Engineers, L.P. 03 February 2023

D. Finish for Painted Steel Wireways:  Manufacturer's standard grey unless otherwise
indicated.

E. Where wireway size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes and conduit terminations are installed in proper locations and
are properly sized in accordance with NFPA 70 to accommodate raceways.

C. Verify that mounting surfaces are ready to receive raceways and that final surface
finishes are complete, including painting.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Install raceways plumb and level.

D. Arrange wireways and associated raceway connections to comply with NFPA 70,
including but not limited to requirements for deflected conductors and wireways used
as pullboxes. Increase size of wireway where necessary.

E. Secure and support raceways in accordance with Section 26 0529 at intervals
complying with NFPA 70 and manufacturer's requirements.

F. Close unused raceway openings.

G. Provide grounding and bonding in accordance with Section 26 0526.

3.3 PROTECTION

A. Protect installed raceways from subsequent construction operations.

END OF SECTION
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SECTION 26 0553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Warning signs and labels.

1.2 RELATED REQUIREMENTS

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding
for power conductors and cables 600 V and less; vinyl color coding electrical tape.

1.3 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs
2011 (Reaffirmed 2017).

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011
(Reaffirmed 2017).

C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

D. UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions.

1.4 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
each product.

1.5 BUY AMERICAN COMPLIANCE

A. The Contractor shall comply with the applicable FAA Buy American Preference
requirements set forth in Title 49 of the United States Code § 50101, BABA and other
related Made in America Laws, US statutes, guidance, and FAA Policies which provide
that federal funds may not be obligated unless all iron, steel, and manufactured goods
used in AIP funded projects are produced in the United States, unless the Federal
Aviation Administration has issued a waiver for the product; the product is listed as an
Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 25.108;
or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor
procures any capital items with Federal funds, it is the Contractor’s responsibility to
obtain the Buy America certification under such regulations.  

1.6 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
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1.7 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than
recommended by manufacturer.

PART 2  PRODUCTS

2.1 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:

1. Use identification nameplate to identify each piece of electrical distribution and
control equipment and associated sections, compartments, and components.
a. Switchboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not

within sight of equipment.
4) Use identification nameplate to identify load(s) served for each branch

device. Do not identify spares and spaces.
b. Motor Control Centers:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not

within sight of equipment.
4) Use identification nameplate to identify load(s) served for each branch

device. Do not identify spares and spaces.
c. Panelboards:

1) Identify power source and circuit number. Include location when not
within sight of equipment.

2) Use typewritten circuit directory to identify load(s) served for
panelboards with a door. Identify spares and spaces using pencil.

3) For power panelboards without a door, use identification nameplate to
identify load(s) served for each branch device. Do not identify spares
and spaces.

d. Transformers:
e. Transfer Switches:

1) Identify short circuit current rating based on the specific overcurrent
protective device type and settings protecting the transfer switch.

2. Available Fault Current Documentation:  Use identification label to identify the
available fault current and date calculations were performed at locations requiring
documentation by NFPA 70 including but not limited to the following.
a. Service equipment.
b. Industrial control panels.
c. Motor control centers.
d. Elevator control panels.
e. Industrial machinery.

B. Identification for Conductors and Cables:
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1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26
0519.

2. Use identification nameplate or identification label to identify color code for
ungrounded and grounded power conductors inside door or enclosure at each
piece of feeder or branch-circuit distribution equipment when premises has
feeders or branch circuits served by more than one nominal voltage system.

C. Identification for Raceways:

2.2 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:

1. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates

suitable for exterior use.

2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-
conductive phenolic with beveled edges; minimum thickness of 1/16 inch;
engraved text.
a. Exception:  Provide minimum thickness of 1/8 inch when any dimension is

greater than 4 inches.

3. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-
etched text.

4. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or
laser-etched text.

5. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to
1 inch high; Four, located at corners for larger sizes.

B. Identification Labels:

1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat,
and abrasion resistant.

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text
unless otherwise indicated.

2.3 WIRE AND CABLE MARKERS

A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-
around self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic
clip-on, or vinyl split sleeve type markers suitable for the conductor or cable to be
identified.

B. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon
cable ties.

C. Legend:  Power source and circuit number or other designation indicated.

D. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise
indicated.

E. Minimum Text Height:  1/8 inch.

F. Color:  Black text on white background unless otherwise indicated.
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2.4 WARNING SIGNS AND LABELS

A. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

B. Warning Signs:

1. Materials:

2. Minimum Size:  7 by 10 inches unless otherwise indicated.

C. Warning Labels:

1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or
self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant;
produced using materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and
accessories recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.

PART 3  EXECUTION

3.1 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install identification products to be plainly visible for examination, adjustment, servicing,
and maintenance. Unless otherwise indicated, locate products as follows:

1. Surface-Mounted Equipment:  Enclosure front.

2. Flush-Mounted Equipment:  Inside of equipment door.

3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment
with rear access.

4. Elevated Equipment:  Legible from the floor or working platform.

5. Branch Devices:  Adjacent to device.

6. Interior Components:  Legible from the point of access.

7. Conduits:  Legible from the floor.

8. Conductors and Cables:  Legible from the point of access.

C. Install identification products centered, level, and parallel with lines of item being
identified.

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and
to interior surfaces using self-adhesive backing or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no
bubbles or wrinkles and edges properly sealed.

F. Mark all handwritten text, where permitted, to be neat and legible.

3.3 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.
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B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or
other signs of improper adhesion.

END OF SECTION
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SECTION 26 2726
WIRING DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Wall switches.

B. Wall dimmers.

C. Receptacles.

D. Wall plates.

E. Floor box service fittings.

1.2 RELATED REQUIREMENTS

A. Section 26 0533.16 - Boxes for Electrical Systems.

1.3 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.

C. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed
2020).

D. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2021.

E. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

F. UL 514D - Cover Plates for Flush-Mounted Wiring Devices Current Edition, Including
All Revisions.

G. UL 1472 - Solid-State Dimming Controls Current Edition, Including All Revisions.

H. UL 1917 - Solid-State Fan Speed Controls Current Edition, Including All Revisions.

1.4 DEFINITIONS

A. EMI:  Electromagnetic interference.

B. GFCI:  Ground-fault circuit interrupter.

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.

D. RFI:  Radio-frequency interference.

E. TVSS:  Transient voltage surge suppressor.

F. UTP:  Unshielded twisted pair.

1.5 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors,
and configurations.

C. B. Shop Drawings:  List of legends and description of materials and process used
for premarking wall plates.

D. Samples:  One for each type and color of device and wall plate specified.
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E. Field Quality Control Test Reports.

F. Operation and Maintenance Data:

1. For wiring devices to include in all manufacturers' packing label warnings and
instruction manuals that include labeling conditions.

1.6 BUY AMERICAN COMPLIANCE

A. The Contractor shall comply with the applicable FAA Buy American Preference
requirements set forth in Title 49 of the United States Code § 50101, BABA and other
related Made in America Laws, US statutes, guidance, and FAA Policies which provide
that federal funds may not be obligated unless all iron, steel, and manufactured goods
used in AIP funded projects are produced in the United States, unless the Federal
Aviation Administration has issued a waiver for the product; the product is listed as an
Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 25.108;
or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor
procures any capital items with Federal funds, it is the Contractor’s responsibility to
obtain the Buy America certification under such regulations.  

1.7 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Source Limitations:  Obtain each type of wiring device and associated wall plate
through one source from a single manufacturer.  Insofar as they are available, obtain all
wiring devices and associated wall plates from a single manufacturer and one source.

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

D. Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.8 COORDINATION

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.

1. Cord and Plug Sets:  Match equipment requirements.

1.9 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for
installation.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Pass & Seymour, a brand of Legrand North America, Inc ​​:  www.legrand.us

B. 1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).

2.2 WALL SWITCHES

A. Standard Wall Switches:  Industrial specification grade, 20 A, 120/277 V with standard
toggle type switch actuator and maintained contacts; single pole single throw, double
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pole single throw, three way, or four way as indicated on the drawings.

1. Products:
a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four

way).
b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way),

CS1224 (four way).
c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2

(four way).
d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way),

20AC4 (four way).

B. Pilot Light Wall Switches:  Industrial specification grade, 20 A, 120/277 V with red
illuminated standard toggle type switch actuator and maintained contacts; illuminated
with load on; single pole single throw, double pole single throw, three way, or four way
as indicated on the drawings.

1. Products:
a. Cooper; 2221PL for 120 V and 277 V.
b. Hubbell; HPL1221PL for 120 V and 277 V.
c. Leviton; 1221-PLR for 120 V, 1221-7PLR for 277 V.
d. Pass & Seymour; PS20AC1-PLR for 120 V.

C. Locking Wall Switches:  Industrial specification grade, 20 A, 120/277 V with lever type
keyed switch actuator and maintained contacts; switches keyed alike; single pole single
throw, double pole single throw, three way, or four way as indicated on the drawings.

1. Products:
a. Cooper; 2221L.
b. Hubbell; HBL1221L.
c. Leviton; 1221-2L.
d. Pass & Seymour; PS20AC1-L.

D. Momentary Contact Wall Switches:  Industrial specification grade, 20 A, 120/277 V with
toggle type three position switch actuator and momentary contacts; single pole double
throw, off with switch actuator in center position.

1. Products:
a. Cooper; 1995L.
b. Hubbell; HBL1557L.
c. Leviton; 1257L.
d. Pass & Seymour; 1251L

2.3 WALL DIMMERS

A. Wall Dimmers - General Requirements:  Solid-state with continuous full-range even
control following square law dimming curve, integral radio frequency interference
filtering, power failure preset memory, air gap switch accessible without removing wall
plate, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL
1472; types and ratings suitable for load controlled as indicated on the drawings.

B. Control:  Continuously adjustable slider; with single-pole or three-way switching.
 Comply with UL 1472..
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C. Incandescent Lamp Dimmers:  120 V; control shall follow square-law dimming curve.
 On-off switch positions shall bypass dimmer module.

1. 600 W; dimmers shall require no derating when ganged with other devices.
 Illuminated when "OFF."

D. Fluorescent Lamp Dimmer Switches:  Modular; compatible with dimmer ballasts; trim
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of
consistent dimming with low end not greater than 20 percent of full brightness.

E. Provide locator light, illuminated with load off.

2.4 FAN SPEED CONTROLLERS

A. Description:  120 V AC, solid-state, full-range variable speed, slide control type with
separate on/off switch, with integral radio frequency interference filtering, fan noise
elimination circuitry, power failure preset memory, complying with NEMA WD 1 and
NEMA WD 6, and listed as complying with UL 1917.

1. Current Rating:  1.5 A unless otherwise indicated or required to control the load
indicated on the drawings.

2.5 OCCUPANCY SENSORS

A. Wall-Switch Sensors:

1. Available Products:  Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:

2. Products:  Subject to compliance with requirements, provide one of the following:
a. Cooper; 6111 for 120 V, 6117 for 277 V.
b. Hubbell; WS1277.
c. Leviton; ODS 10-ID.
d. Pass & Seymour; WS3000.
e. Watt Stopper (The); WS-200.

3. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30
minutes, 180-degree field of view, with a minimum coverage area of 900 sq. ft..

B. Wall-Switch Sensors:

1. Available Products:  Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:

2. Products:  Subject to compliance with requirements, provide one of the following:
a. Hubbell; AT120 for 120 V, AT277 for 277 V.
b. Leviton; ODS 15-ID.

3. Description:  Adaptive-technology type, 120/277 V, adjustable time delay up to 20
minutes, 180-degree field of view, with a minimum coverage area of 900 sq. ft..

C. Long-Range Wall-Switch Sensors:

1. Available Products:  Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:

2. Products:  Subject to compliance with requirements, provide one of the following:
a. Hubbell; ATP1600WRP.
b. Leviton; ODWWV-IRW.
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c. Pass & Seymour; WA1001.
d. Watt Stopper (The); CX-100.

3. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30
minutes, 110-degree field of view, with a minimum coverage area of 1200 sq. ft..

D. Long-Range Wall-Switch Sensors:

1. Available Products:  Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:

2. Products:  Subject to compliance with requirements, provide one of the following:
a. Hubbell; ATD1600WRP.
b. Leviton; ODW12-MRW.
c. Watt Stopper (The); DT-200.

3. Description:  Dual technology, with both passive-infrared- and ultrasonic-type
sensing, 120/277 V, adjustable time delay up to 30 minutes, 110-degree field of
view, and a minimum coverage area of 1200 sq. ft..

E. Wide-Range Wall-Switch Sensors:

1. Available Products:  Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:

2. Products:  Subject to compliance with requirements, provide one of the following:
a. Hubbell; ATP120HBRP.
b. Leviton; ODWHB-IRW.
c. Pass & Seymour; HS1001.
d. Watt Stopper (The); CX-100-3.

3. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30
minutes, 150-degree field of view, with a minimum coverage area of 1200 sq. ft.

2.6 WALL PLATES

A. Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of
corresponding wiring devices.

2. Size:  Standard; __________.

3. Screws:  Metal with slotted heads finished to match wall plate finish.

4. Finished Spaces: Stainless steel wall plates, brushed satin finish, Type 302
stainless steel.

5. Unfinished Spaces: Galvanized steel wall plates, rounded corners and edges, with
corrosion resistant screws.

6. Damp Locations: Gasketed, cast aluminum, with self-closing hinged cover and
corrosion-resistant screws; listed as suitable for use in wet locations with cover
closed.

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R
weather-resistant, die-cast aluminum with lockable cover.

2.7 FLOOR BOX SERVICE FITTINGS

A. Manufacturers:



IAH - Terminal A - Vestibule Efficiency Upgrades Wiring Devices
Project No. 257A & 257B

RDLR Architects Issue for Construction 26 2726 - 6 
Jones Engineers, L.P. 03 February 2023

1. Wiremold, a brand of Legrand North America, Inc:  www.legrand.us/#sle.

2. Pass & Seymour/Legrand; Wiring Devices & Accessories.

3. Square D/ Schneider Electric.

4. Thomas & Betts Corporation.

B. Description:  Service fittings compatible with floor boxes provided under Section 26
0533.16 with components, adapters, and trims required for complete installation.

1. Service Outlet Assembly:  Flush type with four simplex receptacles and space for
four RJ-45 jacks.

2. Size:  Selected to fit nominal 3-inch cored holes in floor and matched to floor
thickness.

3. Fire Rating:  Unit is listed and labeled for fire rating of floor-ceiling assembly.

4. Closure Plug:  Arranged to close unused 3-inch cored openings and reestablish
fire rating of floor.

5. Wiring Raceways and Compartments:  For a minimum of four No. 12 AWG
conductors and a minimum of four, 4-pair, Category 5e voice and data
communication cables.

2.8 MULTIOUTLET ASSEMBLIES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of
the following:

1. Hubbell Incorporated; Wiring Device-Kellems.

2. Wiremold Company (The).

B. Components of Assemblies:  Products from a single manufacturer designed for use as
a complete, matching assembly of raceways and receptacles.

C. Raceway Material:  Metal, with manufacturer's standard finish.

D. Wire:  No. 12 AWG.

2.9 FINISHES

A. Color:  Wiring device catalog numbers in Section Text do not designate device color.

1. Wiring Devices Connected to Normal Power System:  As selected by Architect,
unless otherwise indicated or required by NFPA 70 or device listing.

2. Wiring Devices Connected to Emergency Power System:  Red.

3. TVSS Devices:  Blue.

4. Isolated-Ground Receptacles:  Orange.

PART 3  EXECUTION

3.1 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship) and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for
installation of wiring devices provided under this section.
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1. Mounting Heights: Unless otherwise indicated, as follows:

2. Orient outlet boxes for vertical installation of wiring devices unless otherwise
indicated.

3. Where multiple receptacles, wall switches, or wall dimmers are installed at the
same location and at the same mounting height, gang devices together under a
common wall plate.

4. Locate wall switches on strike side of door with edge of wall plate 3 inches from
edge of door frame. Where locations are indicated otherwise, notify Architect to
obtain direction prior to proceeding with work.

5. Locate receptacles for electric drinking fountains concealed behind drinking
fountain according to manufacturer's instructions.

C. Install wiring devices in accordance with manufacturer's instructions.

D. Install permanent barrier between ganged wiring devices when voltage between
adjacent devices exceeds 300 V.

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do
not connect more than one conductor to wiring device terminals.

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw
terminal and tightening to proper torque specified by the manufacturer. Where present,
do not use push-in pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

H. Install wiring devices plumb and level with mounting yoke held rigidly in place.

I. Install wall switches with OFF position down.

J. Install wall dimmers to achieve full rating specified and indicated after derating for
ganging as instructed by manufacturer.

K. Verify that dimmers used for fan speed control are listed for that application.

L. Do not share neutral conductor on branch circuits utilizing wall dimmers.

M. Install wall plates to fit completely flush to wall with no gaps and rough opening
completely covered without strain on wall plate. Repair or reinstall improperly installed
outlet boxes or improperly sized rough openings. Do not use oversized wall plates in
lieu of meeting this requirement.

N. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices
installed or designated for future use.

O. Adjust locations of floor service outlets and service poles to suit arrangement of
partitions and furnishings.

3.2 IDENTIFICATION

A. Comply with Division 26 Section "Identification for Electrical Systems."

1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot,
stamped or engraved machine printing with black-filled lettering on face of plate,
and durable wire markers or tags inside outlet boxes.
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3.3 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Perform tests and inspections and prepare test reports.

1. In healthcare facilities, prepare reports that comply with recommendations in
NFPA 99.

2. Test Instruments:  Use instruments that comply with UL 1436.

3. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital
readout or illuminated LED indicators of measurement.

C. Inspect each wiring device for damage and defects.

D. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized
to verify proper operation.

E. Test each receptacle:

1. Line Voltage:  Acceptable range is 105 to 132 V.

2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not
acceptable.

3. Ground Impedance:  Values of up to 2 ohms are acceptable.

4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.

5. Using the test plug, verify that the device and its outlet box are securely mounted.

6. The tests shall be diagnostic, indicating damaged conductors, high resistance at
the circuit breaker, poor connections, inadequate fault current path, defective
devices, or similar problems.  Correct circuit conditions, remove malfunctioning
units and replace with new ones, and retest as specified above.

F. Test straight blade for the retention force of the grounding blade according to NFPA 99.
 Retention force shall be not less than 4 oz..

G. Correct wiring deficiencies and replace damaged or defective wiring devices.

END OF SECTION
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SECTION 27 05 28 – INTERIOR COMMUNICATION PATHWAYS 

PART 1 – GENERAL 

1.01 SUMMARY 

A. George Bush Intercontinental Airport (IAH) Terminal A – Arrivals Level Door Replacement. 

1.02 SECTIONS INCLUDES 

A. This section includes specifications for the installation of interior communications pathways. 

B. Related Documents:  Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division - 1 Specification sections, apply to the work of this section. 

C. Interior Communication Pathways are defined to include, but are not limited to innerduct, flexible 
multi-cell innerduct, conduit, pull boxes, cable/j-hooks, cable trays, supports, accessories, 
associated hardware and fire stopping materials. 

1.03 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements set 
forth in Title 49 of the United States Code § 50101, BABA and other related Made in America Laws, 
US statutes, guidance, and FAA Policies which provide that federal funds may not be obligated 
unless all iron, steel, and manufactured goods used in AIP funded projects are produced in the 
United States, unless the Federal Aviation Administration has issued a waiver for the product; the 
product is listed as an Excepted Article, Material Or Supply in Federal Acquisition Regulation 
subpart 25.108; or is included in the FAA Nationwide Buy American Waivers Issued list. If the 
contractor procures any capital items with Federal funds, it is the Contractor’s responsibility to 
obtain the Buy America certification under such regulations.   

1.04 REFERENCES 

A. Related Sections: Use these Specifications for all related work not specifically covered in this 
specification.  

1. Section 27 05 26: Telecommunication Grounding and Bonding 
2. Section 27 05 43: Exterior Communication Pathways 
3. Section 27 05 53: Identification and Labeling of Communication Infrastructure 
4. Section 27 11 00: Communication Cabinets and Equipment Rooms  
5. Section 27 13 00: Backbone and Riser Media Infrastructure 
6. Section 27 15 00: Horizontal Media Infrastructure 
7. Section 27 21 00: Data Communication Network Equipment 
8. Section 27 22 00: PC, Laptop, Servers and Equipment  
9. Section 27 51 13: Audio Communication System  
10. Section 28 13 00: Access Control System 
11. Section 28 23 00: Video Surveillance Control and Management System 

B. American National Standards Institute / Telecommunications Industry Association / Electronic 
Industries Alliance (ANSI/TIA/EIA):  Most current standard revision 

1. 569-B, Commercial Building Standard for Telecommunications Pathways and Spaces. 
2. 568-D, Commercial Building Telecommunications Cabling Standard 
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C. American National Standards Institute (ANSI): 

1. C80.1 Rigid Steel Conduit - Zinc Coated 
2. C80.4 Fittings for Rigid Metal Conduit 

D. Federal Specifications (FS): 

1. W-C-58C Conduit Outlet Boxes, Bodies Aluminum and Malleable Iron 
2. W-C-1094 Conduit and Conduit Fittings Rigid 
3. WW-C-581D Coatings on Steel Conduit 

E. Building Industry Consulting Services International (BICSI): 

1. Telecommunications Distribution Methods Manual (latest issue) 
2. Customer Owned Outside Plant Design Manual (latest issue) 

F. National Electrical Manufacturers Association (NEMA). 

1. VE 1-1998 - Metallic Cable Tray Systems 
2. VE 2-2000 - Cable Tray Installation Guidelines 
3. RN1 Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and 

Electrical Metallic Tubing 
4. TC2 Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80) 
5. TC3 PVC Fittings for Use with Rigid PVC Conduit and Tubing 

G. Underwriters laboratories (UL) Cable Certification and Follow Up program 

1. UL 6: Rigid Metal Electrical Conduit. 
2. UL 514B: Fittings for Conduit and Outlet Boxes. 
3. UL 651: Schedule 40 and 80 Rigid PVC Conduit. 
4. UL 651A: Type EB and A Rigid PVC Conduit and High-Density Polyethylene (HDPE) 

Conduit. 
5. UL 886: Electrical Outlet Boxes and Fittings for Use in Hazardous Locations. 

H. American Society for Testing Materials (ASTM). 

1. ASTM B633 – specification for Electro-Deposit Coating of Zinc on iron and Steel. 
2. ASTM A653 – Specification for Steel Sheet, Zinc-Coated by the Hot-Dip Process. 
3. ASTM A123 - Specification for Zinc (Hot-Galvanized) Coatings on Products Fabricated from 

Rolled, Pressed, and Forged Steel Shapes, Plates, Bars, and Strip 
4. ASTM A1011 - Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-

Strength Low-Alloy and High Strength Low Alloy with Improved Formability (Formerly ASTM 
A570 &A607) 

5. ASTM A1008 – Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength 
Low-Alloy and High-Strength Low-Alloy with Improved Formability (Formerly ASTM A611) 

I. National Electrical Code (NEC latest issue). 

J. Institute of Electrical and Electronic Engineers (IEEE). 

K. Systimax generic specifications: Fiber Optic outside Plant Cable, Latest issue. 

L. International Standards Organization/International  
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M. Electromechanical Commission (ISO/IEC) DIS 11801  

N. Conflicts: 

1. Between referenced requirements: Comply with the one establishing the more stringent 
requirements. 

2. Between reference requirements and contract documents: Comply with the one establishing 
the more stringent requirements. 

1.05 SUBMITTALS 

A. Submit Shop Drawings to include but not limited to plan and section drawings detailing proposed 
communication pathway routing prior to installation. Communication pathway installation plan to 
include but not limited to:  

1. Room penetration plan. 
2. Communication pathway extension plan. 
3. Riser conduit anchoring plan. 
4. Conduit chase plan. 
5. Communication pathway labeling plan. 
6. Junction box, gutter, and pull-box labeling plan. 

B. Shop Drawings shall be submitted and approved before implementation is started. Shop Drawings 
shall be submitted in accordance with Specification 01340. 

C. Submit prototype test reports for all vault covers verifying conformance to the specification 
requirements in this document and HAS. 

D. Submit catalog data sheets of conduit, innerduct, raceway, cable tray, cable hook, and associated 
hardware. Product data to include, but not limited to materials, finishes, approvals, load ratings, 
and dimensional information. 

E. Test Reports: Submit certified test reports indicating compliance with material reference standard 
indicated for material performance characteristics and physical properties of fire stopping materials 

F. Certificates: Submit product certificates, signed by manufacturer certifying materials comply with 
specified performance characteristics and physical properties of fire stopping materials. 

G. Copy of Building Industry Consulting Services International (BICSI) Registered Communication 
Distribution Designer (RCDD) certificate for Contractor’s on-site RCDD supervisor. RCDD shall 
supervise all parts of communications installation at all times. 

1.06 QUALITY ASSURANCE 

A. Verify conduit, raceway, cable tray runs, etc. Shall not interfere with existing or new systems within 
each facility.  

B. Fire stopping: Manufacturer trained and approved installer to perform fire-stopping work who has 
specialized in the installation of work similar to that required for this project. 

C. Communication Pathway Minimum Clearances: 

1. Motors or transformers:  4 feet 
2. Power cables and conduits:  1 foot parallel, 3 inches crossover 
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3. Fluorescent lights:  5 inches 
4. Above ceiling tiles:  3 inches 
5. Access above cable tray: 12 inches 
6. Hot Flues, Steam pipes, Hot water pipes and other hot surfaces: at least 6” 

 

D. Furnish products of latest proven design, new and in current production. Do not use obsolete 
components or out-of-production products. 

E. Assure that the "as installed" system is correctly and completely documented including 
engineering drawings, manuals, and operational procedures in such a manner as to support 
maintenance and future expansion of the system.   

F. All installed materials and accessories shall be new from the manufacture. No used components 
shall be accepted by HAS. 

G. All Documentation submittals shall be reviewed by the supervising RCDD and stamped prior to 
submittal. 

H. Contractor Qualifications:   

1. The Contractor shall submit references and other related evidence of installation experience 
for a period of three years prior to the issue date of this Specification. 

2. A BICSI RCDD shall supervise ALL work on-site. Must demonstrate knowledge and 
compliance with all BICSI, ANSI/TIA/EIA, UL, and NEC standards, and codes.  

I. HAS retains the right to have access and inspect all work during the entire duration of the project 
and any items that do not adhere to the standards, reference, contract, bid, or project documents 
will be corrected immediately at NO cost to HAS. 

J. All communication media will be installed in conduit or cable tray unless alternate method has 
been approved by HAS/IT. 

1. Exception:  MATV/CATV horizontal media must be installed in conduit from faceplate to 
MDF/IDF 

 

 
PART 2  - PRODUCTS 

2.01 GENERAL 

A. Where conduit, pull boxes, cable tray and other raceway sizes are not specifically shown on contract 
drawings. All communication pathways shall be sized in accordance with the requirements of BICSI 
and the NEC. No conduit shall be less than 1". [Except for those locations specified in the contract 
documents under section 281300 Access Control with HAS approval.] 

B. All raceways exposed to the elements or possible physical damage or installed below 8 feet shall be 
Rigid Metal Conduit.   

C. Raceway exposed to elements, not exposed to physical damage and above 8 feet shall be 
Intermediate Metal Conduit.  

D. Raceways installed in stud walls or above suspended ceilings shall be Electrical Metallic Tubing.   
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E. All backbone and riser conduits installed shall be populated with MaxCell flexible innerduct. Cable fill 
ratio not to exceed 40%. 

2.02 CONDUIT AND ACCESSORIES 

A. MANUFACTURES:  

1. Allied 
2. Triangle 
3. Wheatland 

B. Rigid Steel Conduit shall pass all bending, ductility, and thickness of zinc coating in ANSI C80.1 
and UL 6. Conduit shall be galvanized have threaded end with 1” minimum size and 4” maximum 
size. Fittings shall be cast iron or alloy steel, threaded and galvanized. 

C. Intermediate Metal Conduit (IMC) shall be manufactured in accordance with UL 1242. Conduit shall 
be low carbon, hot-dipped galvanized inside and out, with threaded ends, 1” minimum size, and 4-inch 
maximum size. Fittings shall be cast iron or alloy steel, threaded and galvanized. 

D. Electrical Metallic Tubing (EMT) shall be manufactured in accordance with UL 797 and ANSI C80.3. 
EMT shall be high-strength, zinc-coated, 1-inch minimum size. EMT may be used for sizes greater 
than 2" where physically protected. EMT shall not be utilized for service entrance conductors. Fittings 
shall be of same finish and material as tubing. Fittings shall be compression type with insulated throat 
and screw on bushings. 

E. Expansion Joint Fittings:  OZ type AX or Appleton type XJB, watertight, permitting two-way 
movement up to 4 inches, equipped with bonding jumpers around or through each fitting. 

F. Thruwall Sealing Fittings:  Type WSK by O-Z Gedney Company. 

G. Fire-Seal Fittings:  Type CFSI by O-Z Gedney Company. 

H. Sealing Material for Sealing Fittings:  Chico X Fiberdam, and Chico A sealing compound, or Chico 
A-P interpak by Crouse-Hinds or Apelco sealing cement and fiber filler by Appleton. 

I. Insulated Bushings:  Type B or SBT, as applicable, by O-Z Gedney or series B1900, series BU500 
or series TC700, as applicable, by Steel City. 

J. Provide a measured pull tape in each empty conduit, empty innerduct for backbone and riser 
pathways. 

K. Provide a pull string for all horizontal conduits with a minimum pulling tension of 200 pounds. 

L. Thread lubricant/sealant shall be Crouse-Hinds type STL or T & B Kopr-Shield except, when 
required on joints for heat producing elements such as lighting fixtures; it shall be Crouse-Hinds 
type HTL. 

M. PVC Conduit shall not be used in intercommunication pathways. Except when encased in 
concrete. 

2.03 FLEXIBLE MULTI-CELL INNERDUCT 

A. Manufacturers: 
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1. MaxCell 
2. Or HAS approved equivalent 

B. Flexible Innerduct 

1. Flexible innerduct is the HAS standard for multi-path applications within conduit. 
2. All riser/backbone fiber shall be installed in flexible innerduct. 
3. Flexible Innerduct shall be UL Listed with Flame Propagation compliant with UL 2024A. 
4. All flexible innerduct shall be installed per manufacture requirements. 
5. Only manufacturer’s fittings, transition adapters, terminators, accessories, and installation kits 

shall be used. 
6. All flexible innerduct will be populated with a measured pull tape. 
7. All interior flexible innerduct shall be plenum rated. 
8. Flexible innerduct shall only be used when installed in conduit and shall consist of a different 

color for the maxcell. 
 

MaxCell 4” 3 Cell 

Min 
Conduit ID 

Suggested Product 
Max # of 

Packs 
Max # of 
Cables 

Maximum 
Cable Diameter 

per Cell 

Rec. Pull 
Length* 

Max Pull 
Length* 

3" MaxCell 4" 3 Cell 1 3 1.34" 1500' 2000' 

4" MaxCell 4" 3 Cell 2 6 1.34" 1500' 2500" 

5" MaxCell 4" 3 Cell 3 9 1.34" 1500' 2500' 

6" MaxCell 4" 3 Cell 4 12 1.34" 1500' 2500' 

*Use of Optical Fiber Nonconductive Riser (OFNR) cable may result in reduced pulling lengths 
MaxCell 3” 3 Cell 

Min 
Conduit ID 

Suggested 
Product 

Max # of 
Packs 

Max # of 
Cables 

Maximum 
Cable 

Diameter per 
Cell 

Rec. Pull 
Length* 

Max Pull 
Length* 

3" MaxCell 3" 3 Cell 2 6 1.03" 1200' 2000' 

4" MaxCell 3" 3 Cell 3 9 1.03" 1500' 2500" 

5" MaxCell 3" 3 Cell 4 12 1.03" 1500' 2500' 

6" MaxCell 3" 3 Cell 5 15 1.03" 1500' 2500' 

*Use of Optical Fiber Nonconductive Riser (OFNR) cable may result in reduced pulling lengths 
 
MaxCell 2” 3 Cell 

Min 
Conduit ID 

Suggested 
Product 

Max # of 
Packs 

Max # of 
Cables 

Maximum 
Cable 

Diameter per 
Cell 

Rec. Pull 
Length* 

Max Pull 
Length* 

2" MaxCell 2" 3 Cell 1 3 .70" 800' 1500' 

*Use of Optical Fiber Nonconductive Riser (OFNR) cable may result in reduced pulling lengths 

2.04 INNERDUCT 

A. Manufacturers: 

1. Carlon 
2. Pyramid 
3. Or HAS approved equivalent 
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B. Innerduct 

1. All fiber placed in cable tray shall be installed in corrugated innerduct. 
2. One-inch corrugated non-metallic innerduct. 
3. Innerduct shall be UL Listed with Flame Propagation compliant with UL 2024. 
4. Only manufacturer’s fittings, transition adapters, terminators, and fixed bends shall be used. 
5. All empty innerduct will be populated with a measured pull tape. 
6. Where more than one innerduct is routed in a conduit, each innerduct shall consist of a 

different color from end to end (ex. Orange, Blue, Black, and White). Do not couple innerduct 
of different colors without HAS approval. 

7. All interior innerduct shall be plenum rated, unless installed in conduit. 

2.05 CABLE TRAYS 

A. Manufacturers: 

1. B-Line 
2. Cope 
3. Panduit 

B. Cable Tray 
   

1. Except as otherwise indicated, provide metal cable trays, of types, classes and sizes 
indicated; with splice plates, bolts, nuts and washers for connecting units. Construct units 
with rounded edges and smooth surfaces; in compliance with applicable standards; and with 
the following additional construction features. 

2. Materials and Finish:  Material and finish specifications for each tray type are as follows:  

a. Aluminum:  Straight section and fitting side rails and rungs shall be extruded from 
Aluminum Association Alloy 6063. All fabricated parts shall be made from Aluminum 
Association Alloy 5052. 

b. Pre-galvanized Steel:  Straight sections, fitting side rails, rungs, and covers shall be 
made from steel meeting the minimum mechanical properties in accordance with ASTM 
A653 SS. 

c. Hot-dip Galvanized Steel:  Straight section and fitting side rails and rungs shall be made 
from steel meeting the minimum mechanical properties of ASTM A1011 SS, Grade 33 
for 14 gauge and heavier, ASTM A1008, Grade 33, Type 2 for 16 gauge and lighter, and 
shall be hot-dip galvanized after fabrication in accordance with ASTM A123. All covers 
and splice plates must also be hot-dip galvanized after fabrication; mill galvanized 
covers are not acceptable for hot-dipped galvanized cable tray. 

d. Stainless Steel:  Straight section and fitting side rails and rungs shall be made of AISI 
Type 304 or Type 316 stainless steel. Transverse members (rungs) or corrugated 
bottoms shall be welded to the side rails with Type 316 stainless steel welding wire. 

e.     Rigid PVC (Channel), ABS (Fittings) with the Flammability rating 94V-0, UL listed to 
2024A Optical Fiber Cable Routing Assemblies Compliant with the applicable tests in 
Telcordia GR-63-CORE Network Equipment Building Systems Level 3 

 

2.06 TYPE OF TRAY SYSTEMS 

A. Ladder type trays shall consist of two longitudinal members (side rails) with transverse members 
(rungs) welded to the side rails. Rungs shall be spaced 6 or 12 inches on center. Rungs shall have 
a minimum cable-bearing surface of 7/8 inch with radiuses edges. No portion of the rungs shall 
protrude below the bottom plane of the side rails. Each rung must be capable of supporting the 
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maximum cable load, with a safety factor of 1.5 and a 200-pound concentrated load when tested in 
accordance with NEMA VE-1, section 5.4. 

B. Ventilated trough type trays shall consist of two longitudinal members (side rails) with a corrugated 
bottom welded to the side rails. The peaks of the corrugated bottom shall have a minimum flat 
cable-bearing surface of 2-3/4 inches and shall be spaced 6 inches on center. To provide 
ventilation in the tray, the valleys of the corrugated bottom shall have 2-1/4 inch by 4-inch 
rectangular holes punched along the width of the bottom. 

C. All tray sizes and types shall have a minimum of 4-inch usable load depth.   

D. All straight sections shall be supplied in standard 10-foot length, except where shorter lengths are 
permitted to facilitate tray assembly lengths as shown on drawings. 

E. Tray widths shall be 6, 12, 18, 24, or 36 inches.  

F. All fittings must have a minimum radius of 12, 24, 36, or 48 inches.  

G. Splice plates shall be the bolted type made as indicated below for each tray type. The resistance 
of fixed splice connections between adjacent sections of tray shall not exceed .00033 ohms. Splice 
plate construction shall be such that a splice may be located anywhere within the support span 
without diminishing rated loading capacity of the cable tray.  

1. Aluminum Tray - Splice plates shall be made of 6063-T6 aluminum, using four square neck 
carriage bolts and serrated flange locknuts. Hardware shall be zinc plated in accordance with 
ASTM B633, SC1.   

2. Steel (including Pre-galvanized and Hot-dip galvanized) - Splice plates shall be manufactured 
of high strength steel, meeting the minimum mechanical properties of ASTM A1011 HSLAS, 
Grade 50, Class 1. Hardware shall be zinc plated in accordance with ASTM B633 SC1 for 
pre-galvanized cable trays, or Chromium Zinc in accordance with ASTM F-1136-88 for hot-
dip galvanized cable trays.    

H. Cable Tray Support shall be placed so that the support spans do not exceed maximum span 
indicated on drawings or by the manufacturer. Supports shall be Trapeze style support. Cable 
trays installed adjacent to walls shall be supported on wall-mounted brackets as specified by the 
manufacturer. 

I. Trapeze hangers shall be supported by 3/8-inch (minimum) diameter all thread rods. 

J. Accessories shall be furnished as required to protect, support, and install a cable tray system.  
Accessories shall consist of but are not limited to; section splice plates, expansion plates, blind-
end plates, specially designed ladder dropouts, waterfall plates, barriers, etc. 

K. All cable tray components and accessories will be from the same manufacturer.  Parts from 
different manufacturer will not be intermixed.   

2.07 CABLE HOOK SYSTEMS (J-Hooks) 

A. Cable hooks must be pre-approved by HAS/IT prior to installation. 

B. Cable hooks shall have a flat bottom and provide a minimum of 1-5/8-inch cable bearing surface. 

C. Cable hooks shall have 90-degree radiused edges to prevent damage while installing cables. 
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D. Cable hooks shall be designed so the mounting hardware is recessed to prevent cable damage. 

E. Cable hooks shall have a cable latch retainer to provide containment of cables within the hook. The 
retainer shall be removable and reusable. 

F. Cable hooks shall be factory assembled for direct attachment to walls, hanger rods, beam flanges, 
purlins, strut, floor posts, etc. to meet job conditions. 

G. Cable hooks for non-corrosive areas shall be pre-galvanized steel, ASTM A653. Where additional 
strength is required, cable hooks shall be spring steel with a zinc-plated finish, ASTM B633, SC3. 

H. Cable hooks for corrosive areas shall be stainless steel, AMERICAN IRON STEEL INSTITUTE Type 
304. 

I. All Cable Hooks shall be supported with minimum ¼” all thread with the appropriate fasteners. 

2.08 FIRESTOPPING MATERIALS  

A. Manufacturers: 

1. Johns Manville 
2. Hilti 
3. 3M 
4. Unique 

B. Description: 

1. Performance requirements: Provide firestopping systems that are produced and installed to 
resist spread of fire according to requirement indicated, resist passage of smoke and other 
gases, and maintain fire resistance rating of assembly.  

a. F-Rated Systems: in accordance with ASTM E 814 
b. T-Rated Systems: in accordance with ASTM E 814 

2. Fire stopping flame spread performance requirements: Provide products with flame-spread 
ratings of less than 25 and smoke development ratings of less than 50 as determined in 
accordance with ASTM E 84. 

3. Fire Stopping UL performance requirements: Provide products with UL ratings specified for 
assembly indicated as determined in accordance with UL listings. 

2.09 JUNCTION BOXES/PULL BOXES 

A. All pull boxes shall be constructed with a minimum of 14 gauge-galvanized steel with an ANSI 61 grey 
polyester powder finish inside and out over phosphatized surfaces or galvanizes steel unless 
otherwise specified. 

B. All pull boxes shall have flat, removable covers fastened with plated steel screws with unique keyhole 
screw slots in the cover to permit removal of the cover without extracting screws unless otherwise 
specified. 

1. All removable box covers shall be connected to box with a safety strap or chain for all boxes 8” 
X 8” or larger. 
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C. All pull boxes shall provide the appropriate provisioning for grounding.  

 

 

D. All pull boxes shall be NEMA Type 1 and sized according to the table below unless otherwise 
specified. 

     

Maximum Trade 
Size of Conduit 

(inches) 

Minimum Box Size (inches) 
For Each 

Additional 
Conduit Increase 

Width (Inches) Width Length Depth 

1 4 16 3 2 

1.25 6 20 3 3 

1.5 8 27 4 4 

2 8 36 4 5 

2.5 10 42 5 6 

3 12 48 5 6 

3.5 12 54 6 6 

4 15 60 8 8 

 

2.10 WALL BACKBOARD 

A. Reference Specification 271100 Section 2.04 

PART 3 – EXECUTION 

3.01 GENERAL 

A. Raceways shall be mechanically and electrically connected to all boxes and fittings and shall be 
properly grounded per NEC. 

B. The routing and location of all conduits, cable tray, cable hooks and other raceways shall be 
coordinated with other trades prior to and during building construction to avoid delays and 
conflicts. 

C. Where raceways pass through walls, partitions and floors, seal penetrations to provide a neat 
installation, which will maintain the integrity of the waterproofing or fireproofing, as applicable, of 
the structure. Coordinate installation requirements with roofing installer where conduits pass 
through the roof. 

D. All raceways entering a building from underground shall be sealed to prevent water, moisture, gas, or 
any other foreign matter from entering the building. Service conduits shall be sealed in accordance 
with NEC 230-8. 

E. Contractor’s on-site RCDD supervisor shall review, approve, and stamp all shop drawings, 
coordination drawings and records drawings. 

F. Do NOT route communication pathways under HVAC condensing units. 
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G. Expansion Fittings:   

1. Raceways shall be provided with expansion fitting where necessary to compensate for 
thermal expansion and contraction.   

2. Use expansion-deflection fittings on conduit crossing structural expansion joints and on 
exposed conduit funs where necessary. Provide bonding jumpers across fittings in metal 
raceways systems 

3.02 CONDUIT INSTALLATION 

A. Rigid and IMC shall be installed with threaded fittings and couplings.   

B. All metallic couplings, connectors, and fittings shall be malleable iron or steel and finished with zinc 
plating or by galvanizing. 

C. All conduits shall be plugged immediately upon installation to prevent the entrance of construction dirt 
and debris. All conduits shall be swabbed and cleaned before wires are pulled.  

D. Expansion fittings shall be utilized in all cases where conduits pass through building expansion joints.  
Fittings shall be of an approved weatherproof telescopic type permitting a movement of up to four 
inches and shall be provided with approved bonding jumpers around or through the fitting. 

E. Connection of Conduit to pull / junction Boxes and Enclosures: 

1. Connection to NEMA 1 type boxes and enclosures: 

a. Rigid:  Install insulated bushings and double locknuts. 
b. IMC:  Install insulated bushings and double locknuts. 
c. EMT:  shall be installed with compression box connectors, insulated throats and bushings. 

2. Connection to NEMA 3R, 4, 4X, and 12 type boxes:  Install insulated bushings and sealing 
locknuts or hubs. 

3. When conduits enter floor mounted enclosures from below and there is no sheet metal to 
which to attach; install grounding bushings on the conduit. Bond bushings to ground bus 
using a conductor the same size as required for an equipment grounding conductor sized for 
the given circuit Install sealing bushing within all conduits which have entered a building from 
outside, whether from above or below grade. 

 

F. No section of conduit shall be longer than 30m (100ft) or contain more than two 90-degree bends 
between pull points, pull boxes, or reverse bends. Offset is considered two equal bends in 
opposite direction, the two angles of which cannot exceed 45 degrees in each direction. In all 
cases, the two angles comprising the offset shall be considered 90 degrees. Any conduit bends 
less than 90 degrees and is not associated with the offset as described herein is considered a 90 
degree bend.   

G. The inside radius of bends in conduit shall be: 

1. 6 times the internal diameter for 2” or less. 
2. 10 times the internal diameter for greater than 2”. 

H. With prior HAS/IT APPROVAL. For Backbone and riser conduit runs ONLY (2” to 4”), a special LBD 
condulet (Crouse-Hinds or approved equal) may be used for CMU penetration where a swept 90 will 
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not work. LBD condulets are designed for communications cable installation to maintain bend radius 
requirements. 
 

G. A measured pull tape shall be placed in all installed conduit with pull strength of 200 pounds. 

I. Any single conduit run extending from a Telecommunication Room shall not serve more than one 
outlets. 

J. All communications conduits shall be identified with color coded orange tape marked 
“Communications” every 50 feet. Tag conduit termination points (to include J-box locations) with the 
origination and destination location.  Example: IDF.AMDF > CAM.1023 

K. Conduit shall be reamed to eliminate sharp edges and terminated with an insulated throat bushing 
along with a screw on bushing and/or grounding bushing. 

L. Conduit protruding through the floor shall be terminated at a minimum of 4 inches above the floor 
surface. 

M. All stubbed conduit ends shall be provided with a ground bushing. 

N. All conduit penetrations shall be provided with the proper conduit sleeves. 

1. Sleeves shall extend three inches AFF or four inches below finished ceiling, with a bushing. 
2. Sleeves shall be installed in the communications room floor or ceiling a minimum of six 

inches on center from the wall.  
3. Conduit floor sleeves shall be spaced to allow space for insulted ground bushing for cable 

protection. 
4. Shall be installed in a single tier or row from left to right horizontally. 
5. If two tiers or rows are required, the conduits shall be staggered minimum of 2 inches 
6. between tiers. 
7. Cable support anchors shall be installed 18 to 24 inches above the sleeves.  

O. All cable (horizontal, riser, or backbone) wall or ceiling penetrations shall be provided with the 
proper conduit sleeves. 

1. Sleeves shall extend three inches AFF or four inches below finished ceiling, with a bushing. 
2. Sleeves shall be installed in the floor or ceiling a minimum of two to four inches on center 

from the wall.  
3. Sleeves shall be installed in the walls at a minimum of two inches extended on each side of 

the wall.  
4. Cable floor, ceiling, and wall sleeves shall be spaced to allow space for ground bushing and 

insulated bushing for cable protection. 
5. Shall be installed in a single tier or row from left to right horizontally. 
6. If two tiers or rows are required, the conduits shall be staggered minimum of 2 inches 

between tiers. 
7. Cable support anchors shall be installed 18 to 24 inches above the sleeves.  

P. All conduit and cabinet entrances shall be sealed with an approved, re-enter able  sealant material to 
prevent ingress of water, dust or other foreign materials. 

Q. Conduit shall not be embedded in the required fire protective covering of a structural member that is 
to be individually encased in accordance with Building Officials and Code Administrators International, 
Inc. (BOCA). 
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R. Install all exposed conduit parallel or perpendicular to lines of existing construction and grouped 
together where possible, without interfering with use of premises or working areas. Prevent safety 
hazards and interference with operating and maintenance procedures. 

S. ALL Conduit Sizing and supports: 

1. Support conduit 2 inches and larger at 10 feet on center maximum, and conduit less than 2 
inches {1½ inch and smaller} at eight feet on center maximum. 

2. Fasten 1½ inch and smaller conduit to concrete, masonry or steel with either one-hole 
malleable iron conduit straps, or "Korn" clamps, or U-bolts; for larger diameters, use two-hole 
straps. Use "clamp backs" for strapping conduits to planar surfaces. 

3. Multiple runs shall be supported on channel adequately secured to walls or hung from 
structure above with conduits fastened to channel with clamps designed for the purpose. 

4. When installation requires trapeze/rack support minimum 3/8 inch all thread shall be used. 
5. When installation requires a single 1-inch conduit ¼ inch all thread shall be used. No hanger 

wire for any installation. 
6. When installation requires single conduit greater than 1 inch, 3/8 inch all-thread shall be 

used.   
7. Cable fill rates should not exceed 40% of the cross-sectional area of the installed conduit.  

T. Horizontal Conduit Routes: 

1. Horizontal (station) conduit is defined as the conduit run between the communications outlet 
and the cable tray or communications room as indicated on Drawings. 

2. Each horizontal conduit run shall be a one-inch metallic conduit and shall be home run from 
each communications outlet box to the equipment room, terminating equipment or cable tray, 
as indicated in Drawings. 

3. Each single horizontal conduit run shall be provided with a junction or pull box every 30m 
(100ft) or contain more than two 90-degree bends between pull points, pull boxes, or reverse 
bends. Offset is considered to be two equal bends in opposite direction, the two angles of 
which cannot exceed 45 degrees in each direction. In all cases, the two angles comprising 
the offset shall be considered 90 degrees. Any conduit bends less than 90 degrees and is not 
associated with the offset as described herein is considered a 90-degree bend.   

4. Each dual horizontal conduit run shall be provided with a junction or pull box every 30m 
(100ft) or contain more than two 90-degree bends between pull points, pull boxes, or reverse 
bends. Offset is considered two equal bends in opposite direction, the two angles of which 
cannot exceed 45 degrees in each direction. In all cases, the two angles comprising the 
offset shall be considered 90 degrees. Any conduit bends less than 90 degrees and is not 
associated with an offset as described herein is considered a 90-degree bend. The quantity 
of conduits entering the junction or pull box shall equal the number of conduits exiting the 
junction or pull box. 

5. Each terminating (outlet end) conduit connection shall be provided with the proper connecting 
insulated bushing or fitting. 

6. Each originating end (communications room end) shall be provided with the proper 
connecting insulated ground bushing and properly bonded to ground. 

7. If flexible conduit is required install must not be longer than 7 feet and must have HAS/IT 
approval prior to installation. 

U. Horizontal conduit entrance in communications rooms – wall entry 

1. Horizontal conduits shall enter the communications room wall 12 to 18 inches above the top 
of the cable tray. Maintain cable bend radius with supporting device as required. 
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2. Conduit wall stubs shall be spaced in increments equal to the conduit outside diameter (OD) 
from each other. 

3. All conduit wall stubs shall be extended to the terminating equipment, electronics, or cable 
tray, as noted in Drawings. 

4. Conduit crossovers are not permitted. 

V. Horizontal conduit entrance in communications rooms – ceiling entry 

1. Horizontal conduits shall enter or be extended from the equipment room ceiling 12 to 18 
inches above the top of the cable tray.  

2. Ceiling conduit stubs shall be spaced in increments equal to the conduit OD from each other. 
3. All ceiling conduit stubs shall be extended to the terminating equipment, electronics, or cable 

tray, as noted in Drawings. 
4. Conduit crossovers are not permitted.   

W. Horizontal conduit entrance in communications rooms – floor entry 

1. Horizontal conduits shall enter the communications room floor two inches to four inches on 
center from the wall and shall be stubbed 4 inches AFF. 

2. Conduit floor stubs shall be spaced in increments equal to the conduit OD from each other. 
3. Conduit crossovers are not permitted. 

X. Horizontal conduit to cable tray 

1. No horizontal conduit runs shall be attached to the cable tray in any fashion. 
2. Conduit terminating end shall be self-supporting above the cable tray side rail. Not attached. 

Minimum of 6 inches above the cable tray and not to exceed 12 inches above the cable tray.    

Y. Horizontal Junction/Outlet Boxes 

1. Each horizontal conduit shall be terminated into an outlet box. 
2. Each outlet box shall be a deep four-inch square junction box with a minimum of two one-inch 

knockouts on each of the sides. 
3. Each conduit home run shall be provided with a deep 4 11/16” inch square junction box 

(w/cover) at 100-foot intervals and six inches above each ceiling and wall intersection. 

Z.  Backbone/Riser conduit entrance in communications rooms – wall entry 

1. BB/Riser conduits shall enter the communications room wall a minimum of 24 inches above 
the top of the cable tray. 

2. Conduit wall stubs shall be spaced in increments to equal the conduit OD from each other.  
3. BB/Riser conduits shall be installed in a single tier or row from left to right horizontally. 

a. If two tiers or rows are required the conduits shall be staggered between tiers. 
b. No more then two tiers or rows are permitted.  

4. All conduit wall stubs shall be extended to and over the cable tray to access cable tray 
pathway.  

5. All BB/riser conduit stubs shall be provided with the proper universal dropout/ waterfall cable 
exit runway, which shall be supported by and mounted to channel strut.  

6. Conduit crossovers are not permitted. 

AA. Backbone/Riser conduit entrance in communications rooms – floor entry 
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1. BB/Riser conduits shall enter the communications room floor two inches to four inches on 
center from the wall and shall stub up six inches AFF.  

2. Conduit floor stubs shall be spaced in increments to equal the conduit OD from each other. 
3. BB/Riser conduits shall be installed in a single tier or row from left to right horizontally. 

a. If two tiers or rows are required the conduits shall be staggered between tiers. 
b. No more then two tiers or rows are permitted.  

4. Exiting cable shall be extended to the bottom of the cable tray and be provided with cable 
support anchors and secured with supporting hardware every six inches above the conduit 
bushings. 

5. Conduit floor stubs shall be extended 6 inches from wall on center and 6 inches above AFF. 
6. The BB/riser cable shall be extended in the cable tray to the terminating equipment, as noted 

in the Drawings.   
7. Conduit crossovers are not permitted. 

3.03 CABLE TRAY INSTALLATION  

A. Cable tray shall be supported as follows: 

1. Where tray is suspended above equipment cabinets, it shall be supported by a Trapeze type 
hanger and per manufacture instructions. In all other applications, uni-strut trapeze type 
hangers affixed to the structure above via minimum 3/8-inch threaded rod shall support the 
tray. 

2. Threaded rod shall be fitted with a 6-inch long tube where it resides in cable tray to protect 
cables. 

3. Minimum of 12 inches of vertical clearance above all cable tray. 

B. Installation shall be in accordance with equipment manufacturer's instructions, and with 
recognized industry practices to ensure that cable tray equipment comply with requirements of 
NEC and applicable portions of NFPA 70B. Reference NEMA-VE2 for general cable tray 
installation guidelines. 

C. Provide sufficient space encompassing cable trays to permit access for installing and maintaining 
cables. 

D. Cable tray fitting supports shall be located such that they meet the strength requirements of 
straight sections. Install fitting supports per NEMA VE-2-2006 guidelines, or in accordance with 
manufacturer's instructions. 

E. A support must be place within 24 inches on each side of a connection or fitting. 

F. Maintain a minimum of 12 inches of clearance above cable tray for cable installation. Maintain a 
minimum of 3 inches between ceiling tile and bottom of cable tray support.  

G. Cable tray installation will be completed in one continuous run with no separations between 
sections. 

H. Vertical cable or ladder racks shall be used to route cable up and down the wall. 

I. Dropout/Water Fall of the same make and size of the cable tray shall be used to route cables in or 
out of the tray. 
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J. Matted “T” and elbows shall be used of the same make and size for all interchanges and 
directional changes 

3.04 JUNCTION BOX/PULL BOX INSTALLATION  

A. Pull boxes shall be installed in sections of conduit that are 100 feet in length, or that contain more 
than two 90-degree bends.   

B. A pull box shall NOT be used in lieu of a conduit bends. 

 

C. All pull boxes shall be installed in an easily accessible location with unobstructed entry to the pull 
box access panel. 

D. Pull boxes 6”x 6” or larger shall be supported on all four corners in such a manner that the cable 
running through does not support the pull box or conduit attached to the pull box.  

3.05 CABLE HOOK INSTALLATION (J-HOOKS) 

A. Cable hook systems must be pre-approved by HAS/IT prior to installation. 

B. Installation and configuration shall conform to the requirements of the ANSI/ EIA/TIA Standards 
568A & 569, NFPA 70 (National Electrical Code), and applicable local codes. 

C. Cable hooks shall be capable of supporting a minimum of 30 pounds with a safety factor of three. 

D. Spring steel cable hooks shall be capable of supporting a minimum of 100 pounds with a safety 
factor of three where extra strength is required. 

E. Cable Hook spacing maximum four feet on center. 

F. Maintain maximum cable sag between cable hooks of 12 inches. 

G. Do not fill cable hook greater than manufacturer recommended guidelines. 

3.06 FIRESTOPPING MATERIAL INSTALLATION 

A. Comply with manufacturer’s product data, including product technical bulletins, product catalog 
installation instruction, and product carton instruction for installation. 

B. Verify substrate conditions are acceptable for product installation in accordance with 
manufacturer’s instructions. 

C. Install fire stopping to comply with performance requirements specified herein. 

1. Install fire stopping to comply with listed fire rated assemblies in accordance with ASTM and 
UL requirements 

2. Installer shall be trained and approved by the manufacturer 

D. Protect installed products from damage during construction operations until completions. 

E. Inspection: Code official or building inspectors to review proper installation using manufacturer 
guidelines.  
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SECTION 27 15 00 – HORIZONTAL MEDIA INFRASTRUCTURE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Provide a Structured Cabling System (SCS) for the purpose of supporting voice, data and video 
communications at various locations within the Houston Airport System.  The Houston Airport 
System (HAS) has established Systimax as the standard for cabling infrastructure installations.  

B. Related Work: 

1. Section 27 05 53: Identification and Labeling of Communication Infrastructure 
2. Section 27 11 00: Communication Cabinets and Equipment Rooms 
3. Section 27 13 00: Backbone/Riser Media Infrastructure 
4. Section 27 05 43: Exterior Communication Pathways 
5. Section 27 05 26: Telecommunications Grounding and Bonding 

1.02  Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements set 
forth in Title 49 of the United States Code § 50101, BABA and other related Made in America Laws, 
US statutes, guidance, and FAA Policies which provide that federal funds may not be obligated 
unless all iron, steel, and manufactured goods used in AIP funded projects are produced in the 
United States, unless the Federal Aviation Administration has issued a waiver for the product; the 
product is listed as an Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 
25.108; or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor 
procures any capital items with Federal funds, it is the Contractor’s responsibility to obtain the Buy 
America certification under such regulations.   

1.03 SUBMITTALS 

A. Qualifications:  Demonstrate compliance with requirements of Paragraph 1.05A below. 

B. Manufacturers’ data, including part numbers, cut sheets and detailed descriptions, for all proposed 
equipment. 

C. Cable inventory data shall be submitted for all fiber, copper, and coaxial cabling and termination 
equipment.  Reference Specification 270553 for the Inside and Outside plant spread sheets.  
Information shall be provided on a CD. 

D. Shop Drawings to be submitted and approved before implementation is started.  Shop Drawings to 
be submitted in accordance with Specification 01340. 

E. Record Drawings:  Furnish CAD drawings, following format in Section 01340, of completed work 
including cable numbers.  Refer to Specification 270553 for labeling conventions.  Contractor’s on-
site Building Industry Consulting Services International (BICSI) Registered Communications 
Distribution Designer (RCDD) supervisor shall review, approve and stamp all shop drawings, 
coordination drawings and record drawings. 

F. Include spares list to be approved by HAS IT Project Manager for approval. 

G. Cable Testing and Reports. 
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1. Submit Testing Plan prior to beginning cable testing. 
2. Submit certified test reports of Contractor-performed tests in accordance with paragraph 3.04. 

of this document.  
3. Electronic and hardcopy versions of test reports shall be submitted together and clearly 

identified with cable identification.  Test results must be in both PDF and original raw format of 
approved tester. 

4. Test reports shall be reviewed, approved and with a stamped cover letter by the Contractor’s 
on-site RCDD. 

H. Product data for all termination and test equipment to be used by Contractor to perform work. 

1. Equipment shall be calibrated with traceability to National Institute of Standards and 
Technology (NIST) requirements. 

2. Contractor shall include copy of calibration and certification that equipment calibration meets 
NIST standards and has been calibrated at least once in the previous calendar year.  

3. Test equipment data shall be reviewed, approved and stamped by the Contractor’s on-site 
RCDD prior to submitting. 

4. Refer to 3.04. in this document for test equipment requirements. 

I. Submit Technology Implementation Plan in accordance with 1.7 below. 

J. Submit Cable Pulling Plan, as follows: 

1. Indicate the installed backbone conduit layout in schematic format, including junction boxes 
and distances between junction boxes. 

2. Indicate contents of each conduit.   
3. Indicate the cable pulling calculations, conduit fill ratios and actual cable runs and tensions. 
4. Cable Pulling Plan shall be reviewed, approved and stamped by the Contractor’s on-site RCDD 

prior to submittal. 
5. Installation of cabling shall not commence prior to approval of the pulling plan and calculations 

by the Architect/Engineer. 

K. Submit installation plan indicating: 

1. Equipment and personnel 
2. Materials and staging area 
3. Start and completion dates 
4. Locations, including floor, room and building 
5. Installation plan shall be reviewed, approved and stamped by the Contractor’s on-site RCDD 

prior to submitting. 

1.04  PROJECT CONDITIONS 

A. Field Measurements:  Verify dimensions in areas of installation by field measurements before 
fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with 
construction progress to avoid delaying the Work. 

B. Established Dimensions:  Where field measurements cannot be made without delaying the Work, 
establish dimensions and proceed with fabricating units without field measurements.  Coordinate 
supports, adjacent construction, and fixture locations to ensure actual dimensions correspond to 
established dimensions. 

C. Maintain temperature of between 64 degrees Fahrenheit and 75 degrees Fahrenheit and between 
30 and 55 percent humidity in areas of active electronic system work. 
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1.05  REFERENCES 

A. The publications listed below form a part of this specification.  The publications are referred to in the 
text by basic designation only. 

B. Specific reference in specifications to codes, rules, regulations, standards, manufacturer’s 
instructions, or requirements of regulatory agencies shall mean the latest printed edition of each in 
effect two weeks prior to the date of the Bidding Documents unless the document is shown dated. 

C. Conflicts. 

1. Between referenced requirements: Comply with the one establishing the more stringent 
requirements. 

2. Between referenced requirements and contract documents: Comply with the one establishing 
the more stringent requirements. 

D. References. 

1. ANSI/TIA/EIA-568-D, Commercial Building Telecommunications Wiring Standards 
2. ANSI/TIA/EIA-569-B Commercial Building Standard for Telecommunications Pathways and 

Spaces 
3. ANSI/TIA/EIA 607-B -Commercial Building Grounding and Bonding Requirements 
4. International Standards Organization/International Electromechanical Commission (ISO/IEC) 

DIS11801, January 6, 1994 

5. Underwriters Laboratories (UL) Cable Certification and Follow Up Program 
6. National Electrical Manufacturers Association (NEMA) 
7. American Society for Testing Materials (ASTM) 

8. National Electric Code (NEC) Latest Issue 
9. National Electrical Safety Code (NESC) Latest Issue 
10. Institute of Electrical and Electronic Engineers (IEEE) 
11. UL Testing Bulletin 
12. American National Standards Institute (ANSI) X3T9.5 Requirements for UTP at 100 Mbps 
13. SYSTIMAX Structured Cabling Systems, Performance Specifications, Latest Issue 
14. SYSTIMAX Structured Cabling Systems, Components Guide, Latest Issue 
15. BICSI Telecommunications Distribution Methods Manual (TDMM) Latest Issue 
16. Rural Utilities Service (RUS) Section 1755 

1.06  QUALITY ASSURANCE 

A. Submit written proof that the following experience requirements are being met. 

1. Contractor Qualifications 

a. The contractor shall be certified by the manufacturer of the products, adhere to the 
engineering, installation and testing procedures and utilize the authorized manufacturer 
components and distribution channels in provisioning this Project.  

b. Must be supervised on-site by a BICSI RCDD.  Must demonstrate knowledge and 
compliance with all BICSI, TIA/EIA, UL, and NEC methods, standards and codes.   

c. All members of the installation team shall be certified by the manufacturer as having 
completed the necessary training to complete their part of the installation.  Resumes of 
the entire team shall be provided along with documentation of completed training courses. 

d. The contractor shall provide five references for projects of equivalent scope, type and 
complexity of work completed within the last five years. 
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e. The contractor who is installing the cabling infrastructure shall be a certified and currently 
registered Commscope/Systimax Premier Partner capable of issuing a numbered 
registration certificate for the entire cable system. 

f. The contractor who is installing the cabling infrastructure shall have the following Systimax 
iPatch/imVision certifications: 
SP/ND3360 - SYSTIMAX SCS 360 Solutions  
SP/ND3321 - SYSTIMAX SCS Design & Engineering 
SP/ND3361 - SYSTIMAX SCS Installation and Maintenance 
GL5555       - SYSIMAX SCS Certified imVision Support Specialist 
SP/ND5500 - SYSTIMAX SCS iPATCH Design & Engineering 
SP/ND5510 - SYSTIMAX SCS Certified iPATCH Support Specialist (CISS) 

g. Cable splicing personnel shall have a minimum of five years splicing experience and shall 
have completed a minimum of five major splicing projects. 

2. Manufacturer’s hardware experience: All components shall be produced by manufacturers who 
have been regularly engaged in the production of telecommunications cabling components of 
the types to be installed in this project for a period of five years. 

B. Materials and equipment: Equipment shall be rated for continuous operation under the ambient 
environmental temperature, humidity, and vibration conditions encountered at the installed location.  
The equipment shall meet the following requirements: 

1. Interior controlled environment: 60 to 100 degrees F dry bulb and 20 to 90 percent relative 
humidity, non-condensing. 

2. Interior uncontrolled environment: 0 to 130 degrees F dry bulb and 10 to 95 percent relative 
humidity, non-condensing. 

3. Exterior environments: Minus 30 degrees to 130 degrees F dry bulb, and 10 to 100 percent 
relative humidity, condensing. 

4. Hazardous environment: All system components located in areas where fire or explosion 
hazards may exist because of flammable gas or vapors, flammable liquids, combustible dust, 
or ignitable fibers or flyings, shall be rated and installed according to Chapter 5 of the NFPA 70 
and as shown. 

C. Standard products:  

1. Equipment and materials shall be standard products of a manufacturer regularly engaged in 
the manufacture of telecommunications cabling products and shall be the manufacturer’s latest 
standard design in satisfactory use for at least one year prior to bid opening. 

2. Items of the same classification shall be identical.  This requirement includes equipment, 
modules, assemblies, parts, and components. 

1.07 CONTRACTOR’S DUTIES 

A. Contractor’s RCDD shall provide all calculations and analysis to support design and engineering 
decisions as specified in the Submittals section. 

B. Provide and pay for all labor, supervision, tools, equipment, test equipment, tests and 
services/programming to provide and install a complete inside and outside plant fiber and copper 
infrastructure system.  Pay all required sales, gross receipts, and other taxes. 

C. Secure and pay for plan check fees, permits, fees, and licenses necessary for the execution of Work 
as applicable for the project. 

D. Give required notices. 
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E. Comply with all codes, ordinances, regulations, and other legal requirements of public authorities 
that bear on performance of Work. 

1.08 PROCUREMENT 

A. Procure equipment specified in this document as dictated by the timeline in Appendix A “Technology 
Implementation Schedule” in order to ensure that the technology is acquired in a timely fashion, but 
not outdated by the installation date. 

B. Submit a copy of Appendix A “Technology Implementation Schedule” as a part of the equipment 
submittals required elsewhere in this document. Complete the columns headed “Quantity”, 
“Purchasing Lead Time”, “Start Date or Dependent”, and “Installation Duration”.  

C. The “Procurement Lead Time” shall be expressed in days or weeks, and shall include time required 
for the contractor’s personnel to order and receive the material. Substantiation may be required. 

D. “Start Date or Dependent” and “Installation Duration” should be an accurate estimate based upon 
known facts in the project. Substantiation may be required. 

E. The Contractor shall not purchase any materials requiring submittals until the owner approves the 
product submittal and the Technology Implementation Schedule for that material. 

F. The Contractor shall not purchase any materials requiring submittals until the date established by 
the owner as the Purchasing Authorized Date. The Purchasing Authorized Date will be reflected in 
the “Purch Auth” column of Appendix A as a part of the Submittal Review process. 

1.09 MAINTENANCE AND SUPPORT 

A. System Assurance:  The System Assurance shall cover the failure of the wiring system to support 
the application which it was designed to support, as well as additional application(s) introduced in 
the future by recognized standards or user forums that use the ANSI/TIA/EIA 568 or ISO/IEC IS 
11801 component and link/channel specifications for cabling, for a twenty-year period. 

B. System Certification:  Upon successful completion of the installation and subsequent inspection, the 
customer shall be provided with a numbered certificate, from the manufacturing company, 
registering the installation. 

C. Support Availability: The Contractor shall commit to make available local support for the product and 
system during the Warranty period. 

1.10 EXTENDED WARRANTY 

A. The Extended Product Warranty shall meet all manufactures specification to ensure against product 
defects, that all approved cabling components exceed the specifications of ANSI/TIA/EIA 568 and 
ISO/IEC IS 11801, exceed the attenuation and NEXT requirements of ANSI/TIA/EIA 568 and 
ISO/IEC IS 11801 for cabling links/channels, that the installation will exceed the loss and bandwidth 
requirements of ANSI/TIA/EIA 568 and ISO/IEC IS 11801 for fiber links/channels, for a twenty year 
period.  The warranty shall apply to all passive SCS components. 

B. The Extended Product Warranty and the System Assurance shall cover the replacement or repair 
of defective products and labor for the replacement or repair of such defective products. 

1.11 DELIVERY AND STORAGE 
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A. Equipment shall be delivered in original packages with labels intact and identification clearly marked. 

B. Equipment shall not be damaged in any way and shall comply with manufacturer’s operating 
specifications. 

C. Equipment and components shall be protected from the weather, humidity, temperature variations, 
dirt, dust, or other contaminants.  Equipment damaged prior to system acceptance shall be replaced 
at no cost to the City. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with requirements, manufacturers offering products that may be incorporated 
into the Work include, but are not limited to SYSTIMAX SCS and other manufacturers as referenced 
in this document.  However, substitutions for Systimax products are not permitted. 

2.02 GENERAL 

A. Provide all cabling, terminating hardware, adapters, and cross-connecting hardware necessary to 
interconnect all system equipment including equipment located in the Main Distribution Facility 
(MDF) and the Intermediate Distribution Facilities (IDFs). 

2.03 COPPER CABLE GENERAL REQUIREMENTS          
   

A. Manufacturer Qualifications:  ISO 9001 Certified and included in the Underwriters Laboratories LAN 
Certification and Follow-up Program. 

2.04 COPPER HORIZONTAL CABLING 

A. Manufacturer:  SYSTIMAX SCS XL7– XX71.   

B. All horizontal cabling shall meet or exceed the ANSI/EIA/TIA-568 Commercial Building 
Telecommunications Cabling Standard, Part 2: Balanced Twisted Pair Cabling Components. 

C. Cables shall be marked as UL verified with a minimum of Category 6 rating. 

D. All horizontal cabling shall be color-coded as follows to differentiate between tenant and owner 
cabling.   All voice circuits will be terminated on patch panels.  All horizontal cabling will terminate 
on patch panels.  All tenant and specialty circuits will be cross connected to multi-pair cabling as 
required.  

1. Green – HAS Data. (This applies to all HAS devices needing data cabling) 

a. IP Cameras 
b. Wireless Access Points(APs) – (Requires two CAT 6A data cables for 802.11ACv2) 
c. Access Control Panels 
d. IP Phones 
e. Etc 

2. Yellow – Tenant Data 
3. Red – Special circuits, including Automated External Defibrillation (AED) Circuits 
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4. Blue – CBP (Cat 6A) 
5. Purple – TSA (Cat 6A)  
6. White – CBP Access Control Video Systems (Cat 6A) 

E. High performance (71 Series) Category 6 UTP, 4 Pair cabling shall be utilized to provide the signal 
medium from the individual workstation location to the IDF(s) unless denoted otherwise on the 
drawings.  This cabling shall be installed in accordance with the contract drawings and shall adhere 
to the specifications listed below: 

1. 4 pair UTP 
2. 23 AWG Solid Bare Copper 
3. Cable jacket shall comply with NEC Article 800 for use as a plenum cable and shall be UL and 

c (UL) Listed Type CMP. 
4. Cable shall terminate on 8 pin modular jack at each outlet. 

F. The high performance Category 6 UTP cable shall be of the traditional round design with mylar 
separator tape between pairs 2/3 and 1/4.  The cable shall support Voice, Analog Baseband 
Video/Audio, Fax, Modem, Switched-56, T-1, ISDN, RS-232, RS-422, RS-485, 10BASE-T Ethernet, 
Token Ring, 100Mbps TP-PMD, 100BASE-T Ethernet, 155 Mbps ATM, AES/EBU Digital Audio, 270 
Mbps Digital Video, 622 Mbps 64-CAP ATM and emerging high-bandwidth applications, including 1 
Gbps Ethernet, gigabit ATM, as well as all 77 channels (550 Mhz , single swept margin) of analog 
broadband video. 

G. The high performance Category 6 cables shall meet or exceed the electrical characteristics set by 
the manufactures specifications. 

H. The high performance Category 6 cable shall be specified to 550 MHz and shall meet the guaranteed 
swept margin as set by the manufacture. 

I. Systimax part numbers for Plenum-rated Horizontal Cabling are as follows: 

Product Number Color COM code Qty per Unit 

2071E YEL C6 4 Yellow 700210123 W1000 

2071E SGR C6 4 Green 700210164 W1000 

2071E RED C6 4 Red 700210263 W1000 

    

    

2.05 UNITED AIRLINES COPPER HORIZONTAL CABLING 

A. Category 6 UTP Plenum Rated Cable. 

1. Belden RevConnect 2400 Series - Blue 

B. Category 6A UTP Plenum Rated Cable. 

1. Belden RevConnect 10GXW Series Plenum Rated – Orange 

2.06 VIDEO COAXIAL CABLE (MATV) 

A. Manufacturer:  CommScope or approved equivalent. 

B. The shielded, plenum RG-11 cable shall be used where the horizontal run is greater then 350 feet 
or specified in the Contract Drawings. 
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1. Shall consist of a 14-AWG solid-copper conductor.  The cable shall be UL and (UL) Listed for 
Fire Safety and ISO 9001 Certified. 

2. CommScope part number – 2287K WHRL RG11 QD 1000    4103304/10 
3.  Must use compression type connectors from IDEAL part number: 

a. IDEAL F connector - #89-011   

4. The copper cable shall meet or exceed the electrical specifications set by the manufacture. 

C. The Quad shielded, plenum RG-6 cable shall be used as horizontal where specified in the Contract 
Drawings. 

1. Shall consist of a 18-AWG solid-copper conductor.  The cable shall be UL and (UL) Listed for 
Fire Safety and ISO 9001 Certified. 

2. CommScope part number – 2227V WHRL RG6 QD 1000      4112704/10 
3. Must use compression type connectors from IDEAL part number: 

a. IDEAL F connector - RG6-F-XR-RTQ      #92-651 
b. IDEAL BNC connector - RG6-INSITE-BNC      #89-048(security camera install only)  

4. The copper cable shall meet or exceed the electrical specifications set by the manufacture.  

2.07 SECURITY CABLES 

A. Manufacturer:  CommScope or approved equivalent. 

B. RG-6(for analog cameras) cable shall be used as horizontal where specified in the Contract 
Drawings.  This cable supplies both video and power media. 

1. Shall consist of an 18-AWG solid-copper conductor.  The cable shall be UL and (UL) Listed for 
Fire Safety and ISO 9001 Certified. 

2. CommScope part number – 5654 
3. Must use compression type connectors from IDEAL part number: 

a. IDEAL F connector - RG6-F-XR-RTQ      #92-651 
b. IDEAL BNC connector - RG6-INSITE-BNC      #89-048(security camera install only)  

4. The copper cable shall meet or exceed the electrical specifications set by the manufacture.  

C. RG-6(for analog cameras) cable shall be used as horizontal OUTDOOR use where specified in the 
Contract Drawings. 

1. Shall consist of an 18-AWG solid-copper conductor.  The cable shall be UL and (UL) Listed for 
Fire Safety and ISO 9001 Certified. 

2. CommScope part number – 5720 
3. Must use compression type connectors from IDEAL part number: 

a. IDEAL F connector - RG6-F-XR-RTQ       #92-651 
b. IDEAL BNC connector - RG6-INSITE-BNC      #89-048(security camera install only)  

4. The copper cable shall meet or exceed the electrical specifications set by the manufacture.  

D. Composite Cables:  Cable between controlled portals and IFPs shall consist of multiple conductor 
bundles affixed together via a central spline. The conductor bundles shall consist of the following: 
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1. 4C, 18 AWG 16/30 STR, shielded 
2. 3P, 22 AWG 7/30 STR, shielded 
3. 2C, 22A AWG 7/30 STR, shielded 
4. 4C, 22 AWG 7/30 STR, shielded 
5. The composite access control cable shall be Honey Well Genesis 3295 or approved equivalent. 

E. 4 CONDUCTOR CABLE (for use with dry contact devices including door position switches, duress 
alarm switches, etc. 

1. 4 stranded (7 x28) tinned copper conductors 
2. Nominal O.D.: .217”  
3. Belden 9444 or approved equivalent 

2.08 FIBER PATCH CORDS 

A. Manufacturer:  SYSTIMAX Solutions ONLY.  If required see specification 271300.  

2.09 COPPER HARDWARE TERMINATION STANDARDS - REAL TIME INFRASTRUCTURE 
MANAGEMENT - INTELLIGENT PATCH PANEL SYSTEM 

A. All horizontal data cables to terminate on iPatch panel.  If a rack manager does not exist in the 
cabinet one must be added to manage the horizontal infrastructure. 

B. Systimax Solution iPatch Intelligent Fiber Optic Patching System as follows: 
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C. Modular Patch Cords  

1. Manufacturer:  Systimax SCS-GS8E  
2. Provide Category 6, Modular Patch Cords for each installed port designated as “Data” in the 

Drawings. 
3. All cords shall conform to the requirements of ANSI/TIA/EIA 568 Commercial Building 

Telecommunications Cabling Standard, Horizontal Cabling Section, and be part of the UL 
LAN Certification and Follow-up Program.  Cords shall be equipped with an 8 pin modular 
connector on each end and shall conform to the length(s) specified on the detailed drawing.  All 

Product 
Number 

Description 

Fiber Shelves (19 inch rack-mountable) and accessories 

760209940 HD-1U - 1U sliding fiber shelf(holds four modules) 

760148502 360-LP-STACK-SPT 

    

760109470 12-LC-LS-AQ-Pigtails 

  

760109496 12-LC-SM-BL-Pigtails 

760109504 12-LCA-SM-GR-Pigtails 

  

    

Copper Patch Panels - Cat 6 

760201137 360-iP-1100-E-GS3-1U-24 - 360 iPatch/imVision(enabled) 24 port panel 

760201111 360-iP-1100-E-GS3-2U-48 - 360 iPatch/imVision(enabled) 48 port panel 

760152561 360-IPR-1100-E-GS3-1U-24 - 360 iPatch/imVision(ready) 24 port panel 

760152579 360-IPR-1100-E-GS3-2U-48 - 360 iPatch/imVision(ready) 48 port panel 

    

Copper Patch Panels - Cat 6A 

760201145 360-iP-1100-E-GS6-1U-24 - 360 iPatch/imVision(enabled) 24 port panel 

760201129 360-iP-1100-E-GS6-2U-48 - 360 iPatch/imVision(enabled) 48 port panel 

    

imVision Rack manager 

760161380 360-imV-CNTRLR - 360 imVision Panel Manager (1 per rack / cabinet) 
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Category 6 cordage shall be round, and consist of 23-AWG copper, stranded conductors, tightly 
twisted into individual pairs and shall meet or exceed the electrical specifications set by the 
manufacture. 

4. UTP Patch cord lengths will be deployed as follows: 

Length Location/Application  

3 ft MDF, IDF, Computer Room, and Lab 

5 ft MDF, IDF, Computer Room, and Lab 

7 ft MDF, IDF, Computer Room, and Lab 

9 ft MDF, IDF, Computer Room, Office, Cubicle, or Lab 

15 ft Office, Cubicle, or Lab 

5. Copper patch cord part numbers are as follows: 

Product Number Length Material ID 

GS8E-3ft 3FT CPC3312-03F003 

GS8E-5ft  5FT CPC3312-03F005 

GS8E-7ft  7FT CPC3312-03F007 

GS8E-9ft  9FT CPC3312-03F009 

GS8E-15ft  15FT CPC3312-03F015 

    NOTE:  15 ft. UTP patch cords shall be used at the workstation only. 

D. Hybrid RJ45 to 110 Patch Cords. 

E. Manufacturer: Systimax 119P2PS 
1. As required provide Category 6, Hybrid Patch Cords for each assigned data/voice port on the 

patch panel. Cords shall RJ45 connector on one end and 110GS on the other end.  Cords shall 
be provided in appropriate lengths to accommodate all tenant voice or specialty ports as shown in 
detailed drawings.  All Category 6 cordage shall be round, and consist of  24-AWG copper, 
stranded conductors, tightly twisted into individual pair and shall meet or exceed the Category 5e 
specifications. 

2. Hybrid patch cords shall conform to the TIA 568B wiring scheme. 
3. Hybrid patch cords shall be provided for each installed port designated as “Tenant Voice or 

Specialty jack” in the drawings. 
4. Hybrid patch cord single pair part numbers are as follows(last 3 digits designates length):  

Length Material ID 

8FT CPC8662-03F-008 

10FT CPC8662-03F-010 

 

  

  

  

5. Hybrid patch cord 4 pair part numbers are as follows(last 3 digits designates length):  

Length Material ID 

8FT CPC8312-03F-008 

10FT CPC8312-03F-010 

F. Outlets 

1. Manufacturer:  Systimax 
2. Systimax MGS400 Modular GigaSpeed Information Outlets - 8 position/8 conductor non-keyed 

modular outlets for applications up 1 Gbps and ANSI/TIA/EIA 568 compliant for Category 6 

transmission requirements and be part of the UL LAN Certification and Follow-up Program.   
3. Outlets shall meet or exceed the following electrical and mechanical specifications set by the 

manufacture. 
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4. Standard installations shall utilize orange outlets for data.  Dust Cover/Blanks shall match 
faceplate cover. 

5. All IMO’s (Interactive Media Outlet) shall have at a minimum 4-data ports at each location 
unless otherwise specified by the contract documents. 

6. Systimax MGS400 Modular GigaSpeed Information Outlets part numbers are as follows: 

Product Numbering # per pack Color COM code 

MGS400-112 1 Orange 700 206 683 

7. Systimax M-Series Modular Faceplates designed for use with M-Series Modular Information 
Outlets: 

 Product Numbering # of ports # per pack Color COM code 

M10L-262  1 1 White 108 258 427 

M10LW-262   1 (wall) 1 White 108 258 468 

M12L-262   2 1 White 108 168 469 

M14L-262  4 1 White 108 168 543 

8. Systimax M-Series Modular Surface Mount Box designed for use with one to four M-Series 
Modular Information Outlets.  May be mounted on a flat surface with screws, Box color shall 
match wall/furniture surface color: 

Product Numbering # of ports # per pack Color COM code 

M104SMB-262 4 1 White 107 952 459 

M104SMB-270 4 1 Gray 107 952 467 

2.10 UNITED AIRLINES OUTLETS 

A. Category 6 modular keystone jacks 

1. Hubbel 

2.11 IDENTIFIERS, LABELS AND LABELING SYSTEM 

A. All Identification and Labeling shall follow Specification: 270553–Identification and Labeling of 
Communication Infrastructure. Any deviation from the specification must be approved by HAS IT 
prior to installation. 

2.12 CABLE MANAGEMENT 

A. Horizontal Manager 

1. Manufacturer:  CPI – 30130-719 

B. Fiber patch cords 

1. Manufacturer: Panduit – Fiber runner(Applies to all new or expand existing 
BDF/MDF/Computer room build outs) 

2.13 SPECIAL APPLICATIONS SHIELDED TWISTED PAIR SOLUTION 

A. Shielded Cable 

1. CommScope Shielded Cable, F/UTP Plenum Rated Category 6A, Black Jacket, 1000ft Length 
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Product Numbering # per 

pack 

Color COM code 

2291B BK 4/23 R1000 

2291B GRN 4/23 R1000 

1000ft Black 

Green 

760171025 

760122663 

B. Shielded Outlets 

1. CommScope Shielded Outlet, Category 6A, F/UTP   
 

Product Numbering # per 

pack 

Color COM code 

HGS620 1 Silver (F/UTP) 760152801 

  * If the HGS620 information outlet is to be used at WAO, the depth of any backboxes must 
be increased. 

C. Shielded Patch Panels 

1. CommScope Shielded Panel, 1U, 24 Port, F/UTP Flat. imVision / iPatch system preinstalled, 
ships with 24 shielded outlets 

 

Product Numbering # per 

pack 

Color COM code 

360-iP-MFTP-E-HD6B-1U-24 1 Silver 760201178 

D. High Density M-Series Adapter 

1. Systimax High Density M-Series Adapter - White 

 

Product Numbering # per 

pack 

Color COM code 

HGS-A-MS-WHITE 1 White 760154187 

E. Shielded Patch Cords 

1. CommScope Shielded Patch Cords, F/UTP, Black Jacket, RJ45-RJ45, 7ft 
 

Product Numbering # per 

pack 

Color COM code 

PCOSP-6AS-BK-07FT (OSP) 

G10FP-GR-7FT 

1 Black 

Green 

CO11192-01F007 

CPCZZK1-01F007 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify raceways, boxes, hand holes and maintenance holes are properly installed following Sections 
270528, and 270543. 
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B. All communication media must be installed in conduit or cable tray unless an alternate method has 
been approved by HAS/IT. 

C. Verify horizontal conduit is minimum 1-inch diameter. 

D. Verify backboards are properly installed. 

E. Verify telecommunications grounding system is properly installed and tested following Section 
270526. 

F. Verify liquid-carrying pipes are not installed in or above any IDF/MDF that has active electronic 
equipment.  Do not proceed with installation in affected areas until removed. 

3.02 PREPARATION 

A. Environmental controlled communication rooms shall maintain temperature of between 64 degrees 
Fahrenheit and 78 degrees F and between 30 and 55 percent humidity in areas of active electronic 
system work. 

B. Cable Splicing:  Exact cable routing, splice enclosure locations, distances, elevations, work space 
and purpose of splice will be governed by actual field conditions.  Contractor shall perform field 
surveys prior to submitting layout drawings. 

C. Contractor’s on-site RCDD supervisor shall review, approve and stamp all shop drawings, 
coordination drawings and record drawings. 

3.03 INSTALLATION  

A. Install work following drawings, manufacturer’s instructions and approved submittal data.  The 
number of cables per run, outlet configuration and other pertinent data are included on the drawings. 

B. All installation shall be done in conformance with ANSI/TIA/EIA 568 standards, BICSI methods, 
Industry standards and SYSTIMAX SCS installation guidelines.  The Contractor shall ensure that 
the maximum pulling tensions of the specified distribution cables are not exceeded and cable bends 
maintain the proper radius during the placement of the facilities.  Failure to follow the appropriate 
guidelines shall require the Contractor to provide in a timely fashion the additional material and labor 
necessary to properly rectify the situation.  This shall also apply to any and all damages sustained 
to the cables by the Contractor during the implementation. 

C. The SCS installation shall comply with all applicable national and local codes pertaining to low 
voltage cable system installations. 

D. The contractor shall adhere to the installation schedule of the general contractor and shall attend all 
construction meetings scheduled by the general contractor. 

E. Upon structural completion of the communications room(s) and prior to the installation of any 
communications equipment or supporting devices inside the room, the HAS IT Representative shall 
consult the Communications Designer in order to: 

1. Perform construction administration activities to compare as-built configuration to the design.   
2. Observe all “not-to-design” compliance issues and issue corrective advisement of actions. 
3. Upon completion of 1 and 2 above, the Communications Designer shall mark with masking 

tape the general layout of the equipment placement. 
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F. All communications conduits shall be identified with color coded orange tape marked 
“Communications” every 50 feet.   Tag conduit termination points (to include J-box locations) with the 
origination, destination and device name (if applicable) location. 

G. Vertical Cabinet Installation 

1. All Cabinets shall be properly positioned, leveled, ganged, anchored, grounded and powered. 
2. All Cabinets shall be populated as noted in drawings with termination hardware, equipment, 

proper patch cord lengths, and power outlets. 
3. Install and anchor all vertical equipment cabinets to floor following the Drawings and 

manufacturer’s instructions. 
4. All cabinets shall be properly ganged in each bay as shown in the Drawings. 
5. All cabinet doors shall be configured as shown in the Drawings. 
6. All cabinets shall be properly labeled per specification 270553. 
7. After final acceptance of the cabinets, coordinate with Owner to replace key/lock with silver 

barrel on front and back doors. 

H. The contractor shall perform all required cross connections of the horizontal cable runs to the 
backbone cable system.  The equipment connections to the data systems shall be performed by the 
vendors installing and/or maintaining those systems.   

I. The contractor is responsible for providing a CD with all the cable/patch panel information in the 
same format that will be accepted for download in HAS’s iPatch/imVision database 1 month before 
any patching is completed. 

J. The contractor is responsible and must perform the following task associated with the iPatch system: 

1. Connect iPatch/imVision Network Manger to designated port on HAS network switch. 
2. Inter-connect iPatch/imVision Network Manager to rack managers if applicable. 
3. Confirm that all iPatch/imVision patch panels are on line. 
4. Configure network settings for iPatch Network Manage with IP address, Mask and Gateway. 
5. Resolve patching conflicts associated with “Confirm” message on the iPatch Network Manager 

Display.  
6. Resolve conflicts associated with “Alarms” on iPatch/imVision Network Manager. 
7. Provide fiber cut sheet depicting fiber port to port or port to equipment connectivity. 
8. Provide an excel file compatible with iPatch/imVision Bulk Import tool. The file will be used to 

build rooms, faceplates and jacks in iPatch/imVision database.  
9. Label all new devices including the iPatch/imVision Network Manager according to HAS 

labeling specs. 
10. Label all components according to HAS labeling specs. 
11. Provide floor plans depicting rooms lay out and outlet locations. 
12. Confirm iPatch/imVision ports are pointing toward the proper end device (iPatch/imVision to 

equipment or iPatch/imVision to iPatch/imVision connection). 
13. Data cabling contractor is to provide and install an iPatch/imVision 48 port copper patch panel 

for all new network switches/blades that are related to the project.  Provide solid conductor 
patch cables with RJ-45 on one end and terminate the other end on the patch panel.  Patch 
port 1 of the patch panel to port 1 on the switch until all ports on the switch are connected to 
the patch panel matching the port numbers. 

K. The contractor shall provide service loops (slack) for cables terminating in the IDFs.  A 6-foot service 
loop shall be provided above the access ceiling or cable trays unless specified otherwise.  This 
allows for future changes or expansion without installing new cables.  

L. The installation contractor shall be responsible for coordination, testing and problem resolution with 
the system vendors. 
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M. City inspector or their designated representative shall randomly perform unannounced, on-site 
reviews during the installation.  In addition, this person shall perform a final inspection and a 
complete review of the test results before the installation is accepted. 

N. Upon completion of the installation, Contractor shall prepare as-built documentation of the entire 
SCS.  This documentation shall include: 

1. As-Built Drawings 

a. All drawings shall be provided on disk in a form compatible with AutoCAD Version 14.  A 
complete set of project plans will be provided by the Contractor on CD. 

b. A complete diagram of all terminations in the IDFs. 
c. A complete diagram of all copper, fiber, and coax riser cable. 
d. A complete diagram of all copper, fiber, and coax inter-building cable. 
e. Floor plans showing exact cable routings with each outlet clearly marked with cable 

number. 
f. A complete diagram of all cable tray, conduits and conduit sleeves. 

2. Documentation 

a. All cable inventory data documentation shall be submitted in designated as specified in 
specification 270553 

b. Documentation on horizontal cable shall include cable number and length of cable. 
c. Complete cross connect documentation is required.  This information will include detailed 

documentation of all four pairs of each horizontal cable and every pair of all copper riser 
and inter-building cable and every fiber of fiber optic cable. 

3. As-built Drawings and Documentation shall be reviewed, approved and stamped by 
Contractor’s on-site RCDD. 

3.04 POST-INSTALLATION TESTING AND CERTIFICATION 

A. Contractor Requirements 

1. Contractor shall provide sufficient skilled labor to complete testing within a reasonable test 
period. 

2. Contractor shall have a minimum of three years of experience installing and testing structured 
cabling systems. All installers assigned by the Contractor to the installation shall be certified by 
the factory to install and test the provided products.  

3. Contractor is responsible for supplying all of the required test equipment used to conduct 
acceptance tests. 

4. Contractor is responsible for submitting acceptance documentation as defined in 3.04.D below. 
No cabling installation is considered complete until test results have been completed, submitted 
and approved as defined in 3.04.D below.  

5. Contractor to insure that the database information for iPatch meets the HAS requirements. 

B. Test Procedure 

1. HAS IT Representative reserves the right to be present during any or all testing.  Notify HAS 
IT Representative at least 48 hours prior to beginning test procedures. 

2. Testing shall be of the Permanent Link. However, Contractor shall warrant performance based 
on Channel performance and provide patch cords that meet channel performance.  

3. All cabling not tested strictly in accordance with these procedures shall be re-tested at no 
additional cost to the Owner.  

4. Testing of all copper and fiber wiring shall be performed prior to system(s) cutover. 
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5. 100% of the installed cabling shall be tested. All tests shall pass acceptance criteria defined in 
3.05 below.  

6. Cable testing shall be performed by a fully charged tester, and the charging unit shall be 
disconnected during testing. 

7. Any pairs not meeting the requirements of the standard shall be brought into compliance by 
the contractor at no charge to the City.  Complete end-to-end test results shall be submitted to 
the City. 

C. Standards Compliance and Test Requirements 

1. Copper Cabling shall meet the indicated performance specifications:  

a. Category 6 Horizontal Cabling shall be tested to the manufactures specification for 
Category 6 Cabling and SYSTIMAX SCS GigaSpeed System. 

2. All test equipment used shall meet the performance specifications defined in 3.04. 

D. Cable Test Documentation 

1. Test reports shall be submitted in hardcopy and electronic format and certified by the 
contractor’s RCDD to be a complete and accurate record of cabling installed. Hand-written test 
reports are not acceptable. 

2. Hardcopy reports are to be submitted in labeled three-ring binders with an attached affidavit 
verifying passing execution of all tests. Hardcopy summary reports shall contain the following 
information on each row of the report: circuit ID, test specification used, cable length, date of 
test, and pass/fail result. 

3. Electronic reports shall be submitted on CD in PDF format.  Electronic reports shall be 
accompanied by a Certificate signed by an authorized representative of the Contractor 
warranting the truth and accuracy of the electronic report. Certificate shall reference traceable 
circuit numbers that match the electronic record.  

4. Hardcopy and electronic reports for each cable route shall be submitted together in one 
submittal.  The submittal description shall include the type of test performed, type of cable, and 
cable ID (including originating and terminating room numbers) of cable tested.  Partial or 
unclear documentation will be returned without reviewing.   

5. Test reports shall include the following information for each cabling element tested:  

a. Wiremap results that indicate that 100% of the cabling has been tested for shorts, opens, 
miswires, splits, polarity reversals, transpositions, presence of AC voltage and end-to-end 
connectivity. 

b. For Category 6 cabling: Attenuation, NEXT, PSNEXT, Return Loss, ELFEXT, and 
PSELFEXT data that indicate the worst case result, the frequency at which it occurs, the 
limit at that point, and the margin. These tests shall be performed in a swept frequency 
manner from 1 MHz to highest relevant frequency, using a swept frequency interval that 
is consistent with TIA and ISO requirements. Information shall be provided for all pairs or 
pair combinations and in both directions when required by the appropriate standards. Any 
individual test that fails the relevant performance specification shall be marked as a FAIL.  
Test shall also include mutual capacitance and characteristic impedance. 

c. Length (in feet), propagation delay, and delay skew relative to the relevant limit. Any 
individual test that fails the relevant performance specification shall be marked as a FAIL. 

d. Cable manufacturer, cable model number/type, and NVP  
e. Tester manufacturer, model, serial number, hardware version, and software version  
f. Circuit ID number and project name 
g. Autotest specification used 
h. Overall pass/fail indication 
i. Date of test  



IAH Terminal A - Vestibule Efficiency Upgrades 
Project No. 257A 

 HORIZONTAL MEDIA 
INFRASTRUCTURE 

 
 

PGA Engineers, Inc. Issue for Construction 
03 February 2023 

271500 - 18 

 

 

 

 

6. Test reports shall be submitted within seven business days of testing. 

E. Test Equipment 

1. Test equipment used under this contract shall be from manufacturers that have a minimum of 
5 years of experience in producing field test equipment. Manufacturers shall be ISO 9001 
certified.  

a. Category 6 – At minimum a Level III tester or submitted and owner-approved equivalent. 
b. Refer to spec section 27 13 00 for fiber testing procedures. 

2. All test tools of a given type shall be from the same manufacturer, and have compatible 
electronic results output.  

3. Test adapter cables shall be approved by the manufacturer of the test equipment. Adapters 
from other sources are not acceptable.  

4. Baseline accuracy of the test equipment shall exceed TIA Level III, as indicated by independent 
laboratory testing.  

5. Test equipment shall be capable of certifying Category 6 links.  
6. Test equipment shall have a dynamic range of at least 100 dB to minimize measurement 

uncertainty.  
7. Test equipment shall be capable of storing full frequency sweep data for all tests and printing 

color graphical reports for all swept measurements.  
8. Test equipment shall include S-Band time domain diagnostics for NEXT and return loss 

(TDNXT and TDRL) for accurate and efficient troubleshooting. 
9. Test equipment shall be capable of running individual NEXT, return loss, etc measurements in 

addition to autotests. Individual tests increase productivity when diagnosing faults. 
10. Test equipment shall include a library of cable types, sorted by major manufacturer.  
11. Test equipment shall store at least 250 Category 6 autotests (in full graphic format) in internal 

memory, with the option for additional storage card via expansion slot. 
12. Test equipment shall be able to internally group autotests and cables in project folders for good 

records management.  
13. Test equipment shall include DSP technology for support of advanced measurements.  
14. Test equipment shall make swept frequency measurements in compliance with TIA standards.  
15. The measurement reference plane of the test equipment shall start immediately at the output 

of the test equipment interface connector. There shall not be a time domain dead zone of any 
distance that excludes any part of the link from the measurement. 

3.05 ACCEPTANCE 

A. Once all work has been completed, test documentation has been submitted and approved, and HAS 
IT Representative is satisfied that all work is in accordance with contract documents, the HAS IT 
Representative will notify Contractor in writing of formal acceptance of the system. 

B. Acceptance Requirements 

1. Contractor’s RCDD shall warrant in writing that 100% of the installation meets the requirements 
specified under 3.04. “Standards Compliance & Test Requirements” above. 

2. HAS IT Representative reserves the right to conduct, using Contractor equipment and labor, a 
random re-test of up to five percent of the cable plant to confirm documented results. Random 
re-testing, if performed, shall be at the expense of the City, using standard labor rates. Any 
failing cabling shall be re-tested and restored to a passing condition at no cost to the City. In 
the event more than two percent of the cable plant fails during re-test, the entire cable plant 
shall be re-tested and restored to a passing condition at no additional cost to the Owner.  
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3. HAS IT Representative may agree to allow certain cabling runs to exceed standardized 
performance criteria (e.g. length). In this event, such runs shall be explicitly identified and 
excluded from requirements to pass standardized tests.  

4. Acceptance shall be subject to completion of all work, successful post-installation testing which 
yields 100% PASS rating, and submittal and approval of full documentation as described in 
3.04. 

5. See Appendix A & B.  Acceptance requirements are not limited to these sheets 

3.06 DEMOLITION 

A. The contractor shall be responsible for maintaining all communications service to areas of the 
building scheduled to remain in service during the period of renovation. 

B. Notify HAS Information Technology (IT) department 30 days prior to the start of demolition work 
taking place in existing communications rooms.  Coordinate removal of equipment and cabling within 
existing communications rooms with HAS IT. 

C. Where removal is indicated in Drawings, remove communications cable from termination point back 
to originating communications room, MDF or tenant communications room. Coordinate removal at 
terminating blocks and panels with HAS IT. Coordinate removal of cross-connects and patch cables 
with HAS IT. 

D. Ensure systems and circuits are no longer active before removing and prior to the demolition of 
existing communications rooms.  If active circuits exist at time of scheduled demolition, coordinate 
with HAS IT Representative to reroute or deactivate circuit(s). 

E. Demolition and removal of cabling shall not impact the operation of active systems.   

F. Unless otherwise noted, discard all removed cable, patch cables and cross-connects.  Except where 
re-routing of cable is specified in Drawings or by Designer, do not reuse cable. 

G. Remove all loose unterminated cabling to source found above ceiling, under floor or in wall. 

H. Demo all abandoned cable in accordance with NEC 800.25. 

3.07 CLEANING 

A. Remove all unnecessary tools and equipment, unused materials, packing materials, and debris from 
each area where Work has been completed unless designated for storage. 

 

END OF SECTION 271500 
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APPENDIX A 

MDF/IDF Check List 

 

This list is intended as a minimum checklist.  CM should ensure that the contractor’s schedule has built in 
these components and the necessary buffer period – and associated access restrictions to the communi-
cations equipment rooms -- for HAS IT and tenant IT to prepare.  
 

1.  All communication rooms that will service the area to be opened must be completed. That means a final 
walkthrough of these areas has been completed.  It is not necessary that the entire project achieve substan-
tial completion, but IT cannot install equipment and begin work until the following minimum criteria is met:  

a. Space is built out and clean – free from dust/residues.  
b. Electrical w/UPS as required. 
c. All racks/cabinets installed and mounted.  Padlocks eyes have been installed.  
d. Grounding bus bar installed and properly tied to main grounding bus bar in MDF  
e. HVAC functioning properly and is adequately filtering dust. Humidity is controlled.  
f. Door access control is installed (card reader) -or- an approved temporary provision. Simple key 

access is not permissible.  
g. Lighting is installed and operational.  
h. Cable trays/ladder racks installed and ready to use.  
i. Permanent or temporary signage identifying permanent room number.  

 
 
 

2.  All cabling necessary to operate the areas to be opened is completed.  

a. Backbone cabling (copper and fiber) from the applicable communication room(s) is installed, 
tested, labeled, and approved by the inspector and communications design consultant.  

b. Horizontal cabling for all areas to be occupied is installed, tested, labeled, and approved by the 
inspector and communications design consultant.  

c. Copper cross connects and/or fiber jumpers have been installed per the owner/tenant require-
ments.  

d. Cable records and redline drawings for installed cables are submitted and approved PRIOR to 
putting any active circuits on the new cables. Cable records reflect all installed cables **and** any 
cross connects or jumper assignments installed by the contractor. 

e. All iPatch Panels are programmed and operational.  
f. All jumpers and patch cords specified by the contract are transmitted to the owner for use.  
g. NOTE: cable labels and permanent room numbers need to match. CM needs to be sure to get 

design team, airport, IT, and CM / contractor reps together to review permanent room numbers 
prior to contractor installing cable labels. 

 
 

3.  Move-in buffer period needs to be minimum 6 weeks for HAS-IT to install/extend services within the area 
to be occupied prior to occupation of the facility or spaces.  Additional time may be necessary if Tenant IT 
organization is involved, or if contractor has other systems that must be configured/tested which require HAS-
IT resources (i.e. cabling or data network connections).  This is frequently the case for PA System, television, 
radio, Fire Alarm, pay telephone, EFSO (Electronic Fuel Shutoff), access control & CCTV, etc.  
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4.  Once HAS-IT accepts a communications equipment room and begins to install/configure equipment in 
preparation for hosting live applications, this room becomes a restricted area with access to be controlled by 
HAS-IT.  Contractors must be substantially complete with systems inside the communications equipment 
room so that access is generally not required.  Minor punch list and scheduled testing with escort can be ar-
ranged, but access will be very limited. 

 
 

5.  Other IT-related systems that must be operational, tested, and accepted or approved temporary provi-
sions.  

a. PA System  
b. MATV and/or CNN TV (where applicable)  
c. Fire Alarm  
d. MUFIDS  
e. Pay Telephones (where applicable) 
f. EFSO (where applicable) 
g. Access Control & CCTV (note: must be PROGRAMMED, and approved acceptance test walk 

through by HAS)  
h. Crash phone (where applicable) 
i. Radio system enhancements (where applicable) 
j. Data Network switch installed and configured. 
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APPENDIX B 
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IDF Number: Date:   

     

Grounding & Bonding: YES NO COMMENTS 

 TGB properly installed    

 

Proper grounding conductor installed (6AWG 
min.)    

 Cable trays properly bonded    

 

Equipment Racks, Armored Cables & Cabinets 
properly bonded    

 Conduit properly bonded    

 Cabling properly bonded    

 Splice Cases properly bonded    

Horizontal Cabling: YES NO COMMENTS 

  Routing    

 Cables properly supported    

 Pull tensions properly recorded    

 Sheath damage    

 Bend radius observed    

 Pair twist meets spec    

 Proper termination scheme    

 Cable/jack part number meets spec    

 Plenum vs. PVC    

 Properly dressed in tray    

 Properly dressed in cable management    

 Cables bundled properly    

  Appropriate clearances observed (power)    

 Minimum about of cable exposed at termination    

Backbone Cabling: YES NO COMMENTS 
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 Fiber strain relief properly applied    

 Routing    

 Cables properly supported    

 Pull tensions properly recorded    

 Sheath damage    

 Bend radius observed    

 Properly dressed in tray    

 Fiber installed in inner duct    

 Properly dressed in termination shelf    

 Any splice cases properly supported    

Room Layout: YES NO COMMENTS 

 Room laid out according to project drawings    

 Proper clearances maintained    

 Is the room clean & neat in appearance    

 Liquid carrying pipes within the room    

Pathways: YES NO COMMENTS 

 Conduit properly routed & supported    

 Cable Tray properly routed & supported    

 

Inner Duct used to route fiber and properly sup-
ported    

     
Labeling: YES NO COMMENTS 

 Grounding conductor    

 End-to-End labeling    

 Pair Count on Splice Case    

 Horizontal Cabling    

 Fiber Optic Cabling    
Other:   YES NO COMMENTS 

 Appropriate fire stop material in place    
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Cabling test results submitted with proper infor-
mation    

 

Climate controlled environment (Temp. & Hu-
midity)    

 Is the room access controlled    
Copper Cabling:   

 Total Pairs (Riser)  

 Pair Counts  

 Termination Type (66, 110, Protectors..)  

 Termination Location  
Fiber Optic Cabling:   

Multimode:  

 Total Strands  

 Termination Type (LC, SC)  

 Termination Location  
Single Mode:  

 Total Strands  

 Termination Type (LC, SC)  

 Termination Location  
                  
 

End of Appendix 
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SECTION 28 23 00 – VIDEO SURVEILLANCE CONTROL AND MANAGEMENT SYSTEM 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Provide all labor, materials, appliances, tools, equipment, facilities, and services necessary for and 
incidental to performing all operations of this Section, complete, as shown on the Design Drawings 
or specified herein. Work includes, but is not limited to, the following: 

1. Furnish, install, integrate, configure, and commission;  

a. IP Cameras – New cameras and replacement cameras shall utilize Systimax CAT6 
network cabling (color green). Cabling shall be routed by conduit (1” min.) to the nearest 
existing cable tray for termination on the HAS network switch at the associated IDF as 
indicated on the drawings. Camera power shall be “Power over Ethernet” (POE) provided 
by an existing or new network switch as indicated on the drawings. 

b. Equipment Cabinet – Provide new equipment cabinet, 208VAC@30A 3-Phase electrical 
circuits, cable management, and other accessories as required indicated on the drawings 
and specified in this manual. 

c. Servers – Provide Blade Camera Servers and Database Servers in equipment cabinets 
in quantities as indicated on the drawings and specified in this manual. Servers shall 
include all Operating Systems, Software, and interconnect cabling required for a 100% 
fully functional System. 

d. Storage Arrays - Provide Storage Arrays in equipment cabinets in quantities as indicated 
on the drawings and specified in this manual. Arrays shall include all Operating Systems, 
Software, and interconnect cabling required for a 100% fully functional System. 

2. Cameras shall be mounted, oriented, and adjusted to provide the best field of vision possible 
using the least amount of accessory equipment. All camera installations shall be done in such 
a manner as to maximize aesthetics, equipment, environmental protection, and equipment 
vulnerability. 

3. Unless otherwise specified, the finish and color of all cameras and housings shall be as 
provided by the manufacturer. Exact installation location for each device may require 
coordination with TSA and/or HAS Representatives. 

4. Provide a transition plan based on areas of work or phases to migrate existing cameras from 
the existing digital recording system to the new digital recording system. The plan shall have 
the ability to control, monitor and retrieve live and stored video from either system such that 
they will both be functional simultaneously. Once the new system is commissioned and 
accepted by the owner, the existing system shall be decommissioned. The Transition Plan shall 
be submitted for approval prior to execution. 

1.02 SECTIONS INCLUDES 

A. This section includes specifications for the installation video surveillance control and management 
system.  

B. This section includes the performance standards, components, and installation configurations to 
install new High Definition and/or Megapixel Cameras, replace some of the existing analog cameras 
with new High Definition and/or Megapixel Cameras, replace the existing Digital Recording System, 
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and decommission the existing Digital Recording System. The work will be performed at George 
Bush Intercontinental Airport (IAH).  

C. The Video Surveillance System (VSS) components shall include IP High Definition and IP Megapixel 
Cameras, MaxPro NVR (NVR) Recording Platform, MaxPro Video Management System (VMS), 
blade Database Servers, blade Camera Servers, and NVR Video Storage Arrays. 

D. Software licensing for the new cameras and new servers shall be included.  Provide an additional 
5% additional camera licenses for future use. Quantity of 5% refers to 5% of existing plus new 
cameras.  

E. The video monitoring and retrieval components shall be integrated with the Airport’s existing 
Command, Control, and Communications center (C3). Operators in the C3 shall have the ability to 
view and retrieve video from any camera connected to the system, in accordance with these 
specifications, unless otherwise specified in the Design Drawings. Alarm events on the Access 
Control System (ACS) shall be integrated with NVR cameras as defined by the Houston Airport 
System. 

1. Provide for adequate time in your proposal to integrate every existing and new camera with the 
Access Control System for Alarm Video Call Up, PTZ Presets, and MaxPro Configuration 
Arrangements 

2. Also include Database Conversion for every existing and new camera as required. 
3. Request for additional funding for system integrations after project award will be denied. 

F. Provide all labor, materials, equipment, services, etc., necessary to furnish, install, integrate, 
configure, and commission a complete system to but not limited to: 

1. Cameras, housings, lenses, and associated equipment; 
2. Video system cabling and conduit; 
3. Blade Camera Servers with required software; 
4. Video Storage Arrays; 
5. Database and Video Management Software 
6. Other associated equipment, as defined within this section. 

G. All IP Cameras shall conform to the ONVIF or PSIA specification to provide a common protocol for 
the exchange of information between network video devices including automatic device discovery, 
video streaming, intelligence metadata and compatibility with the HAS “Honeywell” recording 
system. 

H. These Specifications may include components that are not required. Use drawings to determine the 
quantities to be installed. Include in the original bid, all equipment, software, cabling, connectors, 
transformers, relays, etc., whether specified here or not, such that said bid fulfills the intent of these 
Specifications and renders these systems functional and fully operational. 

1.03 Buy American Compliance 

A. The Contractor shall comply with the applicable FAA Buy American Preference requirements set 
forth in Title 49 of the United States Code § 50101, BABA and other related Made in America Laws, 
US statutes, guidance, and FAA Policies which provide that federal funds may not be obligated 
unless all iron, steel, and manufactured goods used in AIP funded projects are produced in the 
United States, unless the Federal Aviation Administration has issued a waiver for the product; the 
product is listed as an Excepted Article, Material Or Supply in Federal Acquisition Regulation subpart 
25.108; or is included in the FAA Nationwide Buy American Waivers Issued list. If the contractor 
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procures any capital items with Federal funds, it is the Contractor’s responsibility to obtain the Buy 
America certification under such regulations.   

1.04 REFERENCES 

A. Related Sections:  The references and standards listed herein shall be considered part of this 
specification. Bidder and Contractor shall conform to the following references and standards: 

1. Section 270526: Telecommunication Grounding and Bonding 
2. Section 270528: Interior Communication Pathways 
3. Section 270553: Identification and Labeling of Communication Infrastructure 
4. Section 271100: Communication Cabinets and Equipment Rooms  
5. Section 271300: Backbone and Riser Media Infrastructure 
6. Section 271500: Horizontal Media Infrastructure 
7. Section 272100: Data Communication Network Equipment 
8. Section 272200: PC, Laptop, Servers and Equipment  
9. Section 281300: Access Control System 
10. Section 282300: Video Surveillance Control and Management System 

B. Open Network Video Interface Forum (ONVIF) Ver. 2.10, or latest revision. 

C. Physical Security Interoperability Alliance (PSIA) Ver.1.0, IP Media Device specification, or latest 
revision. 

D. ANSI/TIA/EIA-250-C-1990 Electrical Performance for Television Transmission Systems, or latest 
revision. 

E. ANSI/ TIA-568-C.0   Generic Telecommunications Cabling for Customer Premises, or latest revision 

F. ANSI/ TIA-568-C.1  Commercial Building Telecommunications Standard, or latest revision 

G. ANSI/ TIA-568-C.2  Balanced Twisted-Pair Telecommunications Cabling and Components 
Standard, or latest revision 

H. ANSI/ TIA-568-C.3  Optical Fiber Cabling Components, or latest revision 

I. ANSI/TIA/EIA-569-B Commercial Building Standard for Telecommunications Pathways and Spaces, 
or latest revision 

J. ISO/IEC 11801International Generic Telecommunications Cabling Standards, or latest revision. 

K. National Electric Code (NEC), 2017, or latest revision. 

L. Institute of Electrical and Electronic Engineers (IEEE), or latest revision. 

M. BICSI, Telecommunications Distribution Methods Manual (TDMM), latest revision 

N. BICSI, Electronic Safety and Security Design Reference Manual (ESSDRM), 2nd Edition. 

O. Conflicts: 

1. Between reference requirements and contract documents: Comply with the one establishing 
the more stringent requirements. 

https://www.bicsi.org/book_details.aspx?Book=ESSDRM-CD-2.0-v2&d=0
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1.05 SUBMITTALS 

A. Shop Drawings and Product Data of the following apparatus, giving full fitness and other pertinent 
facts, shall be submitted and approved before equipment is ordered, built, or installed, including:  

B. Manufacturers Data:  Submit product literature for each piece of equipment. Literature to include: 

1. Catalog information for all devices and equipment. 
2. ONVIF/PSIA Certificate of Conformity for all IP Video Cameras and Recording Software 
3. Complete wiring (data and low voltage power) point-to-point diagrams for all systems and 

subsystems devices to be included with Operations and Maintenance (O&M) Manual. 
4. Panel diagrams (elevation view) showing configurations of all control equipment, power 

supplies, input/output devices. 
5. Functional block diagrams showing integrated relationship of all equipment, cabling, and 

termination points on one drawing. 

C. Any work which deviates from the drawings or specifications are considered alternates and must be 
submitted following section 01 33 00 

D. Materials installed or work performed without approval shall be done at the risk of the Contractor 
and the cost of removal of such material or work which is determined to be unsatisfactory for any 
reason shall be at the expense of this Contractor. 

E. ACC Security Schedule in Excel (See Exhibit A) 

F. List of HAS naming conventions for logical devices and CCTV names (i.e. Facility (C), Geo (N), 
Level (1) = CNE-1001).and associated devices.  

G. Site Acceptance Test (SAT) Plan 

H. Test Equipment Calibration Certificates 

I. Test results 

J. Spare parts list and quantities 

K. Warranty list with equipment make, model, serial number, commission date, warranty start date, 
and, warranty end date. Also include RMA Procedure and contact information for warranty claims. 

L. Schedule of Unit Price Values. 

M. As-builts to include but not limited to HAS’ naming conventions, card readers, cameras, door 
numbers per layer, per floor. Submitted in latest Auto-CAD version.   

1.06 QUALITY ASSURANCE 

A. Follow Appendix B of National Electrical Code.  

B. Assure that the "as installed" system is correct and complete per construction documents:   including 
engineering drawings, manuals, and operational procedures in such a manner as to support 
maintenance and future expansion of the system.   

C. Contractor Qualifications:   
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1. The Contractor shall submit references and other related evidence of installation experience 
for a period of three years prior to the issue date of this Specification. 

2. ALL work shall be supervised on-site by a BICSI RCDD. Must demonstrate knowledge and 
compliance with all BICSI, TIA/EIA, UL, and NEC standards and codes.    

3. The contractor shall be certified by the manufacturer of the products, adhere to the engineering, 
installation and testing procedures and utilize the authorized manufacturer components and 
distribution channels in provisioning this Project.  

4. Must be supervised on-site by a BICSI RCDD.  Must demonstrate knowledge and compliance 
with all BICSI, TIA/EIA, UL, and NEC methods, standards and codes.   

5. All members of the installation team shall be certified by the manufacturer as having completed 
the necessary training to complete their part of the installation.  Resumes of the entire team 
shall be provided along with documentation of completed training courses. 

6. The contractor shall provide five references for projects of equivalent scope, type and 
complexity of work completed within the last five years. 

7. The contractor who is installing the cabling infrastructure shall be a certified and currently 
registered Commscope/Systimax Premier Partner capable of issuing a numbered registration 
certificate for the entire cable system. 

8. The contractor who is installing the cabling infrastructure shall have the following Systimax 
iPatch/imVision certifications: 

a. SP/ND3360 - SYSTIMAX SCS 360 Solutions  
b. SP/ND3321 - SYSTIMAX SCS Design & Engineering 
c. SP/ND3361 - SYSTIMAX SCS Installation and Maintenance 
d. SP/ND5510 - SYSTIMAX SCS Certified iPATCH Support Specialist (CISS) 

9. Cable splicing personnel shall have a minimum of five years splicing experience and shall have 
completed a minimum of five major splicing projects.    

10. Manufacturer’s hardware experience: All components shall be produced by manufacturers who 
have been regularly engaged in the production of telecommunications cabling components of 
the types to be installed in this project for a period of five years. 

D. HAS retains the right to access and inspect all work during the entire duration of the project and any 
items that do not adhere to the standards, reference, contract, bid, or project documents will be 
corrected immediately at the expense of the contractor. 

1.07 SHIPPING AND HANDLING 

A. Follow Section 01 45 00. 

B. Clearly mark containers "For Security Material Only". 

1.08 TRAINING 

A. Provide training sessions as follows: 

1. Administrator Training – 1 session, 8 hours per session. 
2. User Level Training Classes – 3 sessions, 4 hours per session 

1.09 UNIT PRICING 

A. Reference 00 41 00 
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PART 2 - PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 

A. All products shall be procured not earlier than 6 months prior to installation as required to ensure 
delivery of current technology.  Contractor shall warrant that all products will be supported by the 
contractor and manufacturer for a minimum time period as follows: 

1. All Cameras shall carry a minimum 3-year, complete warranty from date of commission. No 
charge shall be made to HAS for a warranty claim within the 3-year warranty period. 

2. All Servers and Server Equipment shall carry a minimum 5-year, complete warranty from date 
of commission. No charge shall be made to HAS for a warranty claim within the 5-year warranty 
period. 

B. Unless otherwise noted, all materials and equipment shall be new, of the type, capacity, and quality 
specified and free from defects. Material shall bear the label of or be listed by the Underwriters’ 
Laboratories (U.L.) unless of a type for which label or listing service is not provided. 

C. All equipment listed in this specification may not be required. It is the Contractors responsibility to 
determine exact equipment and quantities from the drawings and their site survey. 

D. For compatibility and ease of installation, materials shall be of same brand or manufacturer 
throughout for each class of material or equipment, wherever possible. 

E. All enclosures for all equipment shall be of metal throughout the system unless noted otherwise. 

2.02 MANUFACTURERS 

A. The following CCTV manufacturers have been approved for use on this project. However, cameras 
shall be provided by a single manufacturer, once determined, to maintain architectural and 
maintenance continuity. The contractor must provide a separate price for each camera solution (4 
separate solutions) based one of the listed manufacturers in a manner that all functional 
requirements are met and to ensure compatibility with the HAS recording system manufactured by 
“Honeywell”.  HAS will have the final approval on the manufacture selected. 

B. Unless otherwise noted in the Specifications, no substitutions will be accepted. 

1. Camera part numbers are listed in Section 2.4 below to establish a baseline product and not 
necessarily required. 

2. ONVIF/PSIA conformance is required for all IP cameras. 
3. All IP cameras shall have a minimum of two, H.264 video streams.  
4. A single manufacture is required for all cameras except 360-degree cameras. 
5. CCTV Components: 
6. Cameras shall be products by AXIS, unless otherwise noted.  
7. Camera lenses shall be products of AXIS, unless otherwise noted. 
8. Camera housings shall be products of AXIS, unless otherwise noted.  
9. Camera power supplies shall be products of Altronix or approved equal.  

C. Video Streamers (Encoders) 

1. Where required video streamers shall be products of Axis or approved equal. 

D. 360 Cameras 
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1. Cameras shall be products of Honeywell HFD6GR1 – 6MP IR Fisheye or equivalent with HAS 
Prior Approval. 

E. NVR Storage and Retrieval System 

1. Servers shall be products of Dell or approved equal. 
2. Storage arrays shall be products of Dell or approved equal. 
3. NVR and VMS software shall be products of Honeywell, latest release. 

2.03 USER INTERFACE SOFTWARE 

A. Contractor shall provide and install latest release of Honeywell MaxPro NVR (NVR) server 
application and Honeywell MaxPro VMS on all new servers and workstations. Contractor must also 
provide any ancillary software required such as database applications, client applications, utility 
applications, backup applications, fault tolerance, and fail over applications, etc. necessary for 
complete operation and maintenance. 

B. Contractor is responsible to furnish, install and/or upgrade server and workstation operating systems 
compatible with the NVR/VMS application where required. 

C. NVR/VMS must support H2.64, MPEG-4 and MJPEG video compression algorithms. 

2.04 CAMERAS 

A. High Definition IP Cameras Model Numbers: 
 

MFG TYPE DESCRIPTION MODEL/PART# 

AXIS  1 (HD IP Fixed Int) P3245-LV 1080P 

Honeywell 2 (HD IP Fixed Int) Honeywell H3W4GR1 

AXIS 3 (HD IP Fixed Ext) P3245-LVE 1080P 

Honeywell 4 (HD IP Fixed Ext) Honeywell H4W4GR1 

Honeywell 5 (HD IP PTZ Ext) HDZ302LIW outdoor PTZ 30X 

AXIS 6 (HP IP PTZ Ext) Q6075-E outdoor PTZ 32X 

AXIS 7 (HD IP PTZ Int) M5525-E inside/outside 10X  

Honeywell 8 (HD 360) HFD6GR1 indoor/outdoor Fisheye IR IP camera 

AXIS 9 (HD 180) P3807-PVE 

2.05 CAMERA POWER SUPPLIES 

A. All IP Cameras will be power via a “Power over Ethernet” (POE) network switch in the IDF as 
indicated on the drawings. 

B. Outdoor power supplies shall be housed in a NEMA-4 rated enclosure, with integral transformer and 
fused power supply board, or PoE Injector. 

C. All power supply enclosures shall contain: 

1. Key lock 
2. Tamper switch 
3. Tamper switch control wire to access control field panel in IDF room 
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4. Programming for tamper switch inputs to access control system 

2.06 POE+ ETHERNET EXTENDER 

A. Reference 27 21 00 

2.07 POE+ ETHERNET INJECTOR 

A. Reference 27 21 00 

2.08 UTP BALUN 

A. UTP balun authorized for installations when cable distance is greater than 100 meters, but less than 
300 meters.  

B. Balun shall be installed in IDF and at camera location. 

C. Provide power supply as required. 

D. Submit shop drawing for approval prior to installation. 

E. Product: NitekVB31AT or equal. 

2.09 ELECTRICAL REQUIREMENTS 

A. Unless otherwise noted on the Design Drawings, terminate all equipment for this system to the new 
power supplies provided as part of this contract or the existing power supplies as shown on the 
drawings. Items requiring 120/208 VAC power as shown on the drawings shall be provided as part 
of this project and installed in accordance with Division 26.  

B. Check the adequacy of all existing power and wiring before making final connections and applying 
power to the equipment. If such wiring/service is not proper and/or adequate, notify the City and/or 
the City Engineer in writing, requesting specific correction of same. Should the Contractor fail to 
provide proper notification of wiring inadequacies to the City and/or the City Engineer, he shall be 
bound to correct problems from such inadequacies with no cost to the City 

2.10 SPARE PARTS 

A. Provide 5% spare cameras of each type used with a minimum 1 of each type. 

B. Provide 10 camera power supplies. 

C. Provide 5% extra IP Camera Licenses  

PART 3 - EXECUTION   

3.01 CAMERAS 

A. Digital cameras and/or streamers (encoders) shall be configured according to the following criteria: 

1. Video Display:  
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a. Live Viewing @ 15fps 

2. Image Size/Compression:  

a. Standard Definition: (704x480, 4CIF) 
b. High Definition: (1920x1080) 
c. H.264 low compression 

3. Background Recording:  

a. Background recording on ALL cameras 24 hours per day 7 days per week @ 5fps 
b. Retain all background recordings on-line for 30 days (720 hours) 

4. Alarm/Event Recording:  

a. 25 event-activated recordings per camera per day 
b. Event-activated recording rate @ 10fps 
c. 60 seconds of pre-event record; 60 seconds post-event record 
d. Retain all stored video from every camera on-line for 30 days (720 hours) 

5. User-Activated Recording: 

a. 2 user-activated recordings per camera per day. If user activated recordings for the day 
are unused, they will be banked for future use if required. 

b. User-activated recording rate @ 10fps 
c. 60 seconds of pre-event record; 60 seconds post-event record 
d. Retain all stored video on-line for 30 days (720 hours) 

B. Install cameras as shown on the Design Drawings. Wall or ceiling mounts shall be anchored/braced 
as required, at a height which shall allow for camera repositioning. Coordinate mounting heights and 
views with the City and/or the City Engineer. 

C. All exposed video cabling from wall to camera shall be neatly dressed and wrapped in black spiral 
plastic sheath. 

D. Label all cameras with VSS ID as programmed into the HAS software system.  Label shall be 
minimum 14pt font. Use 3-layer engraved Lexan label for all interior cameras. Use metallic die-
tapped label for exterior cameras.  Label shall be permanently affixed adjacent to the VSS housing. 
The label shall be visible and may not be attached to the camera housing. 

E. Label all new and existing VSS conduits in accordance with section 27 05 53. For existing conduits, 
labels are required at conduit ends and junction boxes only. 

F. Label all new and existing VSS cables. Labels shall be vinyl wrap around heat shrink type that will 
not fade with minimum 8pt font. Cables shall be labeled inside each junction box, enclosure and at 
each end. 

G. Label all VSS equipment following in accordance with this section. 

H. Provide final termination of power to camera as required, and/or control cables, and terminate at the 
VSS monitoring equipment locations as designated by the Design Drawings. Inspect, test, and clean 
all camera equipment after installation. 
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I. In order to ensure a complete, functional Dome, for bidding purposes, where information is not 
available from the Owner upon request, the worst-case condition shall be assumed. 

1. Interfaces shall be coordinated with the Owner’s representative, where appropriate. 
2. All necessary backboxes, racks, connectors, supports, conduit, cable, and wire must be 

furnished and installed to provide a complete and reliable Dome installation. Exact location of 
all boxes, conduit, and wiring runs shall be presented to the Owner for approval in advance of 
any installation. 

3. All conduit, cable, and wire shall be installed parallel and square with building lines, including 
raised floor areas. Conduit fill shall not exceed forty percent (40%). All wires shall be gathered 
and tied up to create a neat and professional installation as determined by the HAS inspector.  

J. Provide for one adjustment after installation for each camera and lens as a part of the Bid and ensure 
that the cable guidelines are followed to allow maximum distance for relocation if necessary.  

K. Coordinate with Owner to obtain inspection and approval of all cable raceway prior to installation of 
cable. 

3.02 VIDEO DISTRIBUTION QUALITY ASSURANCE 

A. Contractor shall test the video distribution channel from every new analog camera to the input of the 
streamer, distribution amplifier, or fiber modem (see figure). 

 

 
Figure 3.2A 

B. A handheld video signal generator and waveform/vector/picture monitor shall be purchased, used 
to test all video channels, and turned over to the airport maintenance division when complete. 

1. Handheld NTSC signal generator – Tektronix TSG95 or equal 
2. Handheld waveform monitor – Tektronix WFM90D or equal 

C. The following test parameters shall be used to qualify the installation of the new camera and CCTV 
cable.   

1. Adjust camera to optimal setting and observe peak-to-peak IRC level at the output of the 
camera. Record this as Level 1 on spreadsheet. Use UTP balun if applicable. 

2. Connect coaxial cable at camera and record peak-to-peak IRC level at end of coaxial 
transmission line in IDF closet as shown in figure 3.2A. Record this as Level 2 on spreadsheet. 
Use UTP balun if applicable. 

3. Determine % loss with the following formula: 

 

IDF ROOMFIELD

TESTERCAMERA
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( )
1
21%

Level
LevelLoss −=

 
 

4. If % Loss is greater than 20%, the installation is unacceptable. Contractor shall determine 
discrepancy and retest with Airport representative present. 

5. Submit table indicating test results for approval. If test results fail, contractor is responsible to 
do whatever steps are required to rectify the problem at their expense. 

D. Contractor shall test the video distribution channel (Category 6 Ethernet Cable) from every new IP 
camera to the input of the network switch in the IDF using a certified Category 6 Test Device. 

1. Submit table indicating test results for approval. If test results fail, contractor is responsible to 
do whatever is required to rectify the problem at their expense. 

3.03 VIDEO STREAMERS (applies to analog cameras only) 

A. 4 Fixed cameras may be installed per Honeywell HVE4. 

B. Label all cables according to camera ID 

3.04 ACCEPTANCE TESTING AND COMMISSIONING 

A. On-Site Acceptance Testing and Commissioning Service: 

1. Prepare the Acceptance Test Format for acceptance by the City and/or the City Engineer prior 
to commencement of acceptance testing. At a minimum, test must include:  Camera views and 
NVR settings 

2. Perform these on-site acceptance tests with witness by the City and/or the City Engineer, 
providing all personnel and equipment necessary to perform these tests. 

3. The Contractor shall coordinate with HAS Technology the input of GIS Locations for all devices 
into the ArcGIS System used by HAS. The contractor shall reference the HAS ArcGIS Device 
Location Spreadsheet “Exhibit B” as a reference for the data needed for each device installed. 

4. Provide a hard copy of all system points tested, as well as a letter certifying 100% 
completeness and operation of this system, with each device listed and the results of its 
operational testing (passed or failed). 

5. Upon completion of testing, the Contractor and the City and/or the City Engineer shall sign the 
Acceptance Test forms documenting system completion and acceptance. If acceptable by the 
City and/or the City Engineer, minor discrepancies will be resolved under project warranties. 

3.05 COMMISSIONING SERVICES 

A. Program system and perform all required operational checks to ensure that the system is functioning 
in full accordance with these Specifications 

B. System programming should be complete meeting all user-defined requirements at time of system 
acceptance. Provide configuration, programming and optimization as follows 

1. Coordinate with designated HAS C3 personnel to confirm programming requirements for all 
new cameras. Programming shall include: 

a. On-screen camera call-up ID and name. 
b. Up to three (3) pre-set pre-position and “home” position(s) for all motorized cameras. 
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c. Association of alarm events generated by ProWatch (including AVPS and RDTS) with 
one or more cameras as required to initiate any or all of the following actions: 

1) Automatic execution of a pre-position command of one or more cameras. 
2) Automatic display of one or more cameras, each on a designated monitor. 
3) Automatic adjustment of recording frame rate from background rate to alarm 

rate for each of the cameras receiving alarm events. 
4) Automatic display of a plan drawing (refer to “graphic display configuration 

below for additional details) which indicates the physical location of the 
camera(s) and associated alarm device(s). 

2. Coordinate with designated HAS C3 personnel to configure: 

a. Background recording frame rate 
b. Alarm recording frame rate 
c. Pre and post alarm recording duration 
d. Record resolution 
e. Display resolution 

3. Optimize distribution of video input signals among co-located camera servers to maximize 
storage and network efficiency 

4. Documentation:  Provide Excel file that reflects the following information for each camera: 

a. Camera display name 
b. Streamer location (IDF room number) 
c. Streamer blade number 
d. Streamer port number (for 4 port streamer blades) 
e. Network switch port number (IDF) 
f. Camera server location (MDF) 
g. Network switch port number (MDF) 
h. Camera server number Background recording frame rate 
i. Alarm recording frame rate 
j. Pre and post alarm recording duration 
k. Record resolution 
l. Display resolution 
m. Associated ProWatch alarm input name(s) 

5. Commissioning: 

a. Utilizing Excel file described in Paragraph 4 above, participate with designated HAS C3 
personnel during commissioning to confirm accurate and complete compliance with all 
requirements described in Paragraphs 1 through 4 above. 

b. Coordinate with Contractor field personnel during commissioning to identify and 
document any deficiencies (including those associated with field installation). 

c. Prepare punch list to reflect all deficiencies following each commissioning session 
d. Participate with designated C3 personnel to confirm correction of each deficiency. 
e. Obtain signed acceptance from designated C3 personnel for each camera following 

correction of any deficiencies. 
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EXHIBIT A 
 
 

 
  

ITEM NO. CARD 

READER ID

CARD 

READER 

NAME

ASSOC 

CCTV ID 

AC CABLE 

TERMINATIO

N LOCATION

MOUNT 

DETAIL

(RE: T-403

SC5 SERIES)

CARD 

READER 

TYPE

DOOR 

HARDWARE 

SET

PROWATCH 

PANEL ID

PANEL 

POSITION

COMMENTS CARD TYPE DOOR # DWG # CLEARANCE 

CODE

SECURITY 

PRIORITY

FLOOR 

LEVEL

PORTAL 

TYPE

PORTAL 

NAME

DEVICE ID 

(PROWATCH

)

ROOM 

LOCATION

CCTV ID 

(MAXPRO) 

PRIMARY

LOCATION 

DESCRIPTION

CCTV ID 

(MAXPRO) 

ALTERNATES

NOTES

1 CR1001A/B

ADMIN MAIN 

ENTRY 

DOOR

S3002 MDF-L30 L1-2 RK40 804 AT L30-1 2B A130A T-107 1 Door

ADMIN MAIN 

ENTRY 

DOOR

2 CR1002
MDF-L30 

ROOM
S3003 MDF-L30 L1-1 RK40 C207 L30-1 2A A133A T-107 1 IDF

MDF-L30 

ROOM

3 CR1003

HANGAR BAY 

2 SE ROLL-

UP

S3007 MDF-L30 L1-5 RK40 001 L30-1 3A 102K T-106 1 OHD

HANGAR BAY 

2 SE ROLL-

UP

4 CR1004
GSE SE 

ROLL-UP 1
S3101 IDF-L31 L1-5 RK40 001 L31-1 2A G101J T-106 1 OHD

GSE SE 

ROLL-UP 1

5 CR1005
GSE SE 

ROLL-UP 2
S3105 IDF-L31 L1-5 RK40 001 L31-1 2B G101G T-105 1 OHD

GSE SE 

ROLL-UP 2

6 CR1006
GSE SOUTH 

ROLL-UP 3
S3109 IDF-L31 L1-5 RK40 001 L31-1 3A G101E T-105 1 OHD

GSE SOUTH 

ROLL-UP 3

7 CR1007

GSE SOUTH 

DELIVERY 

DOOR

S3111 IDF-L31 L1-4 RK40 735 L31-1 3B G101D T-104 1 DOOR

GSE SOUTH 

DELIVERY 

DOOR

8 CR1008
GSE WEST 

ROLL-UP 4
S3113 IDF-L31 L1-5 RK40 001 L31-1 4A G101A T-104 1 OHD

GSE WEST 

ROLL-UP 4

9 CR1009

HANGAR BAY 

1 SW ROLL-

UP

S3204 IDF-L32 L1-5 RK40 001 L32-1 2A 101F T-104 1 OHD

HANGAR BAY 

1 SW ROLL-

UP

10 CR1010

CIRCULATIO

N SOUTH 

ROLL-UP 

S3203 IDF-L32 L1-5 RK40 001 L32-1 2B E101D T-109 1 OHD

CIRCULATIO

N SOUTH 

ROLL-UP 

11 CR1011

CIRCULATIO

N SOUTH 

DELIVERY 

S3202 IDF-L32 L1-4 RK40 735 L32-1 3A E101C T-109 1 DOOR

CIRCULATIO

N SOUTH 

DELIVERY 

12 CR1012
IDF-L31 

ROOM
S3110 IDF-L31 L1-1 RK40 C207 L31-1 4B G103A T-105 1 IDF

IDF-L31 

ROOM

13 CR1013
IDF-L32 

ROOM
S3201 IDF-L32 L1-1 RK40 C201 L32-1 3B E121A T-108 1 IDF

IDF-L32 

ROOM

14 CCM-L30-01
ADMIN 

SOUTH EVAC
S3004 MDF-L30 L1-3 N/A 725 L30-1 9-1 A140A T-107 1 EVAC

ADMIN 

SOUTH EVAC

15 CCM-L30-02
HANGAR BAY 

2 EAST EVAC
S3006 MDF-L30 L1-3 N/A 725 L30-1 9-2 102L T-106 1 EVAC

HANGAR BAY 

2 EAST EVAC

16 CCM-L30-03

HANGAR BAY 

2 MECH YD 

EVAC

S3008 MDF-L30 L1-3 N/A 725 L30-1 9-3 102J T-106 1 EVAC

HANGAR BAY 

2 MECH YD 

EVAC

17 CCM-L31-01
GSE SE 

EVAC1
S3102 IDF-L31 L1-3 N/A 725 L31-1 9-1 G101K T-106 1 EVAC

GSE SE 

EVAC1

CONSTRUCTION DRAWINGS HOUSTON AIRPORT SYSTEM
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EXHIBIT B 
 
 

HAS ArcGIS Device Location Spreadsheet   
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END OF SECTION 282300 
 


