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SECTION 01 58 13 
TEMPORARY PROJECT SIGNAGE 

 
PART 1 GENERAL  
 

1.1  SECTION INCLUDES 

A.  Temporary Project Sign including framing, footing, signage panel, art and hardware. 

1.2  WARRANTY 

A.  Sign structure and framing- for the complete project duration. 

B.  Art- printed art shall be guaranteed for a minimum of 3 years. 

C.  Warranty includes the repair or replacement of materials that does not comply with 
requirements or that fails within specified warranty period. Failures include, but are 
not limited to, cracking, deforming or otherwise deteriorating beyond normal 
weathering. 

1.3  SUBMITTALS 

A.  See Section 01 – for Administrative Requirements for submittal procedures.  

B.  Shop Drawing:  
1.  Signage content, layout, lettering and color. 
2.  Shall include all the signage components such as framing, footing, panels, art 

and hardware. 
3.  Description of all components such as material, dimensions, sizes and 

material certifications such as lumber grades.  

PART  2  PRODUCTS 

2.1  MATERIALS 

A.  General  
1.  Contractor shall furnish and install an 8’ x 16’ Temporary Project Signage. 
2.  Sign shall be maintained for the complete duration of the project and shall be 

made in a washable surface as described in this section.   
3.  Location shall be in a visible location from street in coordination with Owner.  

B.  Framing 
1.  Grade 1 solid dry lumber certified by the American Lumber Standards 

Committee Board of Review.   
2.  Species- Douglas fir, spruce, oak, or cypress in accordance with the 

provisions of AASHTO M 168.  
3.  The material must be pressure treated with pentachlorophenol or chromate 

copper arsenate in compliance with the regulations of the AWPA. 
4.  Wood shall be free of visible knots or decomposing parts. 
5.  Finish framing with one coat minimum of primer and two coats minimum of 

heavy-duty oil based white enamel specially designed for wood.  

C.  Footing 



 
01 58 13 - 2 

 

1.  Concrete footing as per drawings. Refer to cast in place specifications for 
project concrete requirements.  

D.  Signage Panel substrate:  
1.  Exterior grade ½” thickness plywood bound with high density resin bound, 

grade B-B or better according to PS-1 specification. 
2.  Plywood shall be laminated with vinyl or aluminum on both sides. 

E.  Art: 
1.  All-color UV-cured digital printing process, with minimal color resolution of 720 

DPI. 
2.  The impression will be guaranteed for a minimum of three (3) years in exterior 

settings. 
3.  Art shall be as per digital file provided by owner.  

F.  Hardware 
1.  Bolts, nuts, washers and all related hardware required for the installation and 

erection of the Temporary Sign shall be aluminum or galvanized steel. 

PART  3  EXECUTION 

3.1  INSTALLATION 

A.  Install project identification sign within number of days established in contract.  

B.  Erect at designated location.  

C.  Erect supports and framing on secure foundation, rigidly braced and framed as per 
drawings and approved shop drawings.   

D.  Install sign surface plumb and level. Anchor securely. 

E.  Signage location shall not block visibility of existing traffic signage. 

F.  Contractor shall maintain Temporary Signs in good conditions for the complete 
project duration by painting and repairing as required. 

G.  After project closure the contractor shall remove Temporary Sign including all 
framing or accessory materials used for the erection of the sign.  

PART  4  DRAWINGS 

4.1  USE OF DRAWINGS 

A.  The following drawings represents minimum requirements for the erection and 
installation of the sign.  

B.  Actual site conditions may vary from what is shown in drawings. Contractor is 
responsible of examining site conditions before erecting the Temporary Project 
Sign.  
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SIGNAGE ART TEMPLATE.  

Digital file to be provided by owner. 

 

END OF SECTION 
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SECTION 01 10 00      
SUMMARY OF WORK 

 
 
PART 1 – GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Project Information. 
 

B. Introduction 
 

C. Work covered by Contract Documents. 
 

D. Access to site. 
 

E. Work restrictions. 
 

F. Specification and drawing conventions.  
 

G. Miscellaneous provisions. 
 

H. Scope of Work. 
 
1.2 RELATED SECTIONS 
 
A. OWNER’S STANDARD SPECIFICATIONS 
 
 
1.3 PROJECT INFORMATION 
 

A. Project Identification: PRIDCO FEMA PA-4339-DR-PR 
WEST REGION, PUERTO RICO 
BID NUMBER: W2-3 

 
B. Project Location: Mayagüez, PR 

 
1.4  INTRODUCTION 
 
Industrial building used (leased) for manufacturing and commercial activities damaged by high 
winds, wind driven rain and water intrusion during the impact of Hurricane María in September 
20, 2017. Damages were documented and scope of work for repairs were defined in the Contract 
Documents.  
 
1.5  WORK COVERED BY CONTRACT DOCUMENTS 
 

A. The Work of Project is defined by the Contract Documents and consists of the following: 
 

1. General Improvements as covered in the Project Drawings and Specifications 
 
2. The Contractor shall furnish all necessary materials, labor, supervision and any other 
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necessary incidental required to complete the Scope of Work as described herein or as 
indicated on the drawings and related specifications. 
 
3. All Work of the Project shall be designed and constructed in accordance with the 
Requirements of the Contract Documents, and all applicable Building Codes and 
Regulations. 

 
B. Type of Contract: 

 

1. Project will be constructed under a Lump Sum (Single Prime Contract) unless otherwise 

noted on the Bid Package. 
 
1.6 SPECIFICATION AND DRAWING CONVENTIONS 
 

A. Specification Content: The Specifications use certain conventions for the style of language 
and the intended meaning of certain terms, words, and phrases when used in particular 
situations. These conventions are as follows: 

 
1. Imperative mood and streamlined language are generally used in the Specifications.  

The words "shall," "shall be," or "shall comply with," depending on the context, are 
implied where a colon (:) is used within a sentence or phrase. 

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

otherwise. 
 

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the 
Work of all Sections in the Specifications. 

 
C. Drawing Coordination: Requirements for materials and products identified on Drawings 

are described in detail in the Specifications.  One or more of the following are used on 
Drawings to identify materials and products: 

 
1. Terminology: Materials and products are identified by the typical generic terms used in 

the individual Specifications Sections. 
 
2. Abbreviations:  Materials and products are identified by abbreviations scheduled on 

Drawings. 
 
3. Keynoting: Materials and products are identified by reference keynotes referencing 

Specification Section numbers found in this Project Manual. 
 
PART 2 – NOT USED 
 
PART 3 – NOT USED 
 
END OF SECTION 
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SECTION 01 34 00 
SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

 

PART 1 - GENERAL 
  
1.01  GENERAL CONDITIONS 

 
A. Refer to Bid Package for Owner’s Requirements. 

 
B. In the event of conflict between requirements of the General Conditions and this Section 

covering shop drawings, product data and samples, the requirements of Bid Package 
govern. Unaltered provisions remain in effect. 

 
1.02  DESCRIPTION 

 
A. Submit shop drawings, product data and samples required by specification sections to the 

following: Owner, Project Manager, Project Architect and/or Project Engineer and any 
other Owner’s Representative during the Construction. 
 

B. Prepare and submit the Construction Schedule, a separate schedule listing dates for 
submission and dates reviewed shop drawings, product data and samples will be needed 
for each product. 

PART 2 - PRODUCTS 
 
2.01  SHOP DRAWINGS 

 
A. Submit one digital PDF drawing to be distributed via email and one print. Include 

fabrication, erection, layout and setting drawings and other such drawings as required 
under various sections of the specifications until final approval is obtained. Reproduction 
of Contract Drawings will not be used for Shop Drawings. 
 

B. Date and mark shop drawings to show name of the Project, the Architect, Contractor, 
originating Subcontractor, Manufacturer or Supplier, and separate details as pertinent. 
 

C. Completely identify on shop drawings specification section and locations at which 
materials or equipment are to be installed. 
 

2.02  PRODUCT DATA 
 

A. Submit sufficient copies of manufacturer’s descriptive data including catalog sheets for 
materials, equipment and fixtures, showing dimensions, performance characteristics and 
capacities, wiring diagram and controls, schedule and other pertinent information as 
required. 
 

B. Submit brochures and other submittal data that cannot be reproduced economically in 
such quantities as to allow the Architect to retain two (2) copies of each after review. Mark 
product data to show the name of the Project, Architect, Contractor, originating 
Subcontractor, Manufacturer or Supplier, and separate details if pertinent. 
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C. Completely identify on product data specification section and location at which materials 

or equipment are to be installed. 
 

D. Clearly mark to show pertinent data applicable to the Project. 
 
2.03  SAMPLES 
 

A. Submit physical examples of materials in duplicate when required by specification 
sections to illustrate materials, workmanship or to establish standards by which completed 
work shall be judged. 

 
B. Date samples and mark to show the name of the project, Architect, Contractor, originating 

Subcontractor, Manufacturer or Supplier and separate details if pertinent. 
 

C. Completely identify on samples specification section and location in which materials or 
equipment are to be installed. 

 
D. Provide wall and ceiling finish material samples from the manufacturer or supplier with 

attached flame resistance testing classification information (Class A, B or C) for use in 
Section 01700 Contract Closeout. 

 
E. Provide floor finish material samples from the manufacturer or supplier with attached 

critical radiant flux testing classification information (Class I or Class II) for use in Section 
01700 Contract Closeout. 

 
2.04  CONTRACTOR RESPONSIBILITIES 

 
A. Review shop drawings, product data and samples prior to submission to the Architect. 

 
B. Include on submittals the Contractor's stamp, initialed or signed, certifying review of 

submittals, verification of field dimensions and compliance with Contract Documents. 
Shop drawings, product data and samples not so stamped, and checked and approved by 
the Contractor will not be reviewed by the Architect, but will be returned to the Contractor. 
Shop drawings stamped and signed as approved by the Contractor but showing evidence 
that they have not been carefully checked by the Contractor may be returned to the 
Contractor to be re-checked and re-submitted to the Architect. 

 
2.05  SUBSTITUTIONS 

 
A. Approval required: 

1. The Contract is based on the standards of quality established in the Contract 
Documents. 

2. All products proposed for use, including those specified by required attributes and 
performance, require approval by the Architect before being incorporated into the 
Work. 

3. Do not substitute materials, equipment or methods unless such substitution has been 
specifically approved for this Work by the Architect. 

 
B. “Or equal”: 
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1. Where the phrase “or equal” or “or equal as approved by the Architect” occurs in the 
Contract Documents, do not assume that materials, equipment or methods will be 
approved as equal unless the items have been specifically approved for this Work by 
the Architect. 

2. Substitutions shall be judged against the specified item for quality, durability, 
operation, appearance, and other applicable qualities including fitness for use in this 
situation. The decision of the Architect is final. 
 

PART 3 - EXECUTION 
 
3.01  SUBMISSION REQUIREMENTS 

 
A. Schedule submissions at least two weeks before date reviewed submittals will be needed. 

 
B. Accompany submittals with transmittal letters containing the date, project title, Contractor’s name 

and address, number of each shop drawing, product data and samples submitted, and 
notification of deviation from Contract Documents. 

 
1. Material Safety Data Sheet 

Contractor shall furnish to the Architect, for review, four (4) copies of Material Safety Data 
Sheets (MSDS) for all products as specified or required.  Allow ample time for Architect’s 
comment and review. 
 
Do not install products until confirmation of review is obtained. 
 
MSDS copies should be included at the same submittal with shop drawings or product 
submittal. The following products must include the MSDS copy with the shop drawing or 
submittal: 
a) Mechanical Insulation 
b) Mastic or Adhesive 
c) Ceiling Tiles or other Composite Materials 
d) Sealants or Caulking 
e) Materials containing or releasing volatile organic compounds (VOC’s) 
f) Paints, Varnishes, Stains or other similar coatings 

 
2. Flame Spread Certificates 

Contractor shall furnish to the Architect, for review, four (4) copies of Flame Spread 
Certificates for all products as specified or required.  

 
Allow ample time for Architect’s comment and review. 
 
Do not install products until confirmation of review is obtained. 
 
Flame Spread Certificate copies should be included at the same submittal with shop 
drawings or product submittal. The following products must include the Flame Spread 
Certificate copy with the shop drawing or submittal: 
a) Carpet 
b) Wallcovering 
c) Fabrics 
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d) Cubicle curtains 
 

3.02  RESUBMISSION REQUIREMENTS 
 
A. Shop Drawings: Revise initial drawings as required and resubmit as specified for initial 

submittals. Clearly identify on drawings any changes which have been made other than those 
requested by the Architect. 
 

B. Product Data and Samples: Submit new datum and samples as required for initial submittal. 
 
3.03  DISTRIBUTION OF SHOP DRAWINGS AND SUBMITTALS 
 

A. Contractor is still responsible for obtaining and distributing prints of shop drawings as 
necessary after as well as before final approval and for coordination of submittals between 
his subcontractors and suppliers. 
 

B. Make prints of approved shop drawings which carry the Architect's appropriate stamp. 
 

C. The cost of scanning and printing is the responsibility of the Contractor. 
 
 

END OF SECTION 
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SECTION 01 71 00 
CLEANING 

 

PART 1 - GENERAL 
 
1.01 DESCRIPTION 

 
A. Work included: Throughout the construction period, maintain the building, work area and 

site in a standard of cleanliness as described in this Section. 
 

B. Related work: 
1. Documents affecting work of this Section include, but are not necessarily limited to, 

General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 

2. In addition to standards described in this Section, comply with requirements for 
cleaning as described in pertinent other Sections of these Specifications. 
 

1.02 QUALITY ASSURANCE 
 
A. Conduct daily inspection, and more often, if necessary, to verify that requirements for 

cleanliness are being met. 
 

B. In addition to the standards described in this Section, comply with pertinent requirements 
of governmental agencies having jurisdiction. 

PART 2 - PRODUCTS 
 
2.01 CLEANING MATERIALS AND EQUIPMENT 

 
A. Provide required personnel, equipment, and materials needed to maintain the specified standard 

of cleanliness. 
 

2.02 COMPATIBILITY 
 
A. Use only the cleaning materials and equipment which are compatible with the surface being 

cleaned, as recommended by the manufacturer of the material. 

PART 3 - EXECUTION 
 
3.01 PROGRESS CLEANING 

 
A. General: 

1. Retain stored items in an orderly arrangement allowing maximum access, not impeding 
traffic or drainage, and providing required protection of materials. 

2. Do not allow accumulation of scrap, debris, waste material, and other items not required for 
construction of this Work. 

3. At least twice each month, and more often if necessary, completely remove all scrap, debris, 
and waste material from the job site. 
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4. Provide adequate storage for all items awaiting removal from the job site, observing 
requirements for fire protection and protection of the ecology. 
 

B. Site: 
1. Daily, and more often if necessary, inspect the site and pick up all scrap, debris, and waste 

material. Remove such items to the place designated for their storage. 
2. Weekly, and more often if necessary, inspect all arrangements of materials stored on the 

site. Restack, tidy, or otherwise service arrangements to meet the requirements of 
subparagraph 3.01-A-1 above. 

3. Maintain the site in a neat and orderly condition at all times. 
 

C. Structures: 
1. Weekly, and more often if necessary, inspect the structures and pick up all scrap, debris, and 

waste material. Remove such items to the place designated for their storage. 
2. Weekly, and more often if necessary, sweep interior spaces clean. 

a) "Clean," for the purpose of this subparagraph, shall be interpreted as meaning free from 
dust and other material capable of being removed by use of reasonable effort and a 
hand-held broom. 

3. As required preparatory to installation of succeeding materials, clean the structures or 
pertinent portions thereof to the degree of cleanliness recommended by the manufacturer of 
the succeeding material, using equipment and materials required to achieve the necessary 
cleanliness. 

4. Following the installation of finish floor materials, clean the finish floor daily (and more often if 
necessary) at all times while work is being performed in the space in which finish materials 
are installed. 
a) "Clean," for the purpose of this subparagraph, shall be interpreted as meaning free from 

foreign material which, in the opinion of the Owner, may be injurious to the finish floor 
material. 

5. For work performed on continuously operated facilities, premises shall be cleaned on a daily 
basis and more often as necessary in order to maintain premises free of dust in these 
instances clean shall be interpreted as meaning free from dust and other material capable of 
being removed by use of reasonable effort and a hand-held wet mop. 
 

3.02 FINAL CLEANING 
 
A. "Clean," for the purpose of this Article, and except as may be specifically provided otherwise, 

shall be interpreted as meaning the level of cleanliness generally provided by skilled cleaners 
using commercial quality building maintenance equipment and materials. 
 

B. Prior to completion of the Work, remove from the job site all tools, surplus materials, equipment, 
scrap, debris, and waste. Conduct final progress cleaning as described in Article 3.1 above. 
 

C. Site: 
1. Unless otherwise specifically directed by the Architect, broom clean paved areas on the site 

and public paved areas adjacent to the site. 
2. Completely remove the resultant debris.  

 
D. Structures: 

1. Exterior: 
a) Visually inspect exterior surfaces and remove all traces of soil, waste materials, 

smudges, and other foreign matter. 
b) Remove all traces of splashed materials from adjacent surfaces. 
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c) If necessary to achieve a uniform degree of cleanliness, hose down the exterior of the 
structure. 

d) In the event of stubborn stains not removable with water, the Owner may require light 
sandblasting or other cleaning at no additional cost to the Owner. 

2. Interior: 
a) Visually inspect interior surfaces and remove all traces of soil, waste materials, 

smudges, and other foreign matter. 
b) Remove all traces of splashed material from adjacent surfaces. 
c) Remove paint droppings, spots, stains, and dirt from finished surfaces. 

3. Glass: Clean inside and outside surfaces with glass cleaner.  
5. Polished surfaces: To surfaces requiring routine application of buffed polish, apply the polish 

recommended by the manufacturer of the material being polished. 
 

B. Schedule final cleaning as approved by the Owner to Provide to the Owner a completely clean 
Work. 
 

2.03  CLEANING DURING OWNER'S OCCUPANCY 
 
A. Should the Owner occupy the Work or any portion thereof prior to its completion by the Contractor 

and acceptance by the Owner, responsibilities for interim and final cleaning shall be as 
determined by the Owner in accordance with the General Conditions of the Contract. 

 
END OF SECTION 
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SECTION 02 21 00 
SITE CLEARING  

  

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 
A. Work Included:  Provide labor, materials and equipment necessary to complete the 

work of this Section, including but not limited to the following: 
1. Protecting existing trees and vegetation to remain, including temporary fencing 

for trees in close proximity to construction operations. 
2. Removing existing trees and vegetation indicated to be removed. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above and below grade site improvements. 
6. Disconnecting, capping or sealing of utilities as required. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 
1. Section 02300 - EARTHWORK for soil materials, excavating, backfilling, and site 

grading and removal of site utilities. 
2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for required 

erosion and sedimentation control measures. 
1.2 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, 
silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or 
red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other 
objects more than 2 inches in diameter; and free of subsoil and weeds, roots, toxic 
materials, or other non-soil materials. 

B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be 
protected during construction, and defined by the drip line of individual trees or the 
perimeter drip line of groups of trees, unless otherwise indicated. 

1.3 MATERIAL OWNERSHIP 
A. Except for stripped topsoil or other materials indicated to remain the Owner’s property, 

cleared materials shall become Contractor’s property and shall be removed from 
Project site. 

1.4 SUBMITTALS 
A. Photographs sufficiently detailed of existing conditions of trees and plantings, adjoining 

construction, and site improvements that might be misconstrued as damage caused by 
site clearing. 

B. Record drawings, according to Section 001700 - PROJECT CLOSEOUT identifying 
and accurately locating capped utilities and other subsurface structural, electrical, and 
mechanical conditions. 

1.5 PROJECT CONDITIONS 
A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 

occupied or used facilities during site-clearing operations. 
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1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from the Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by 
authorities having jurisdiction. 

B. Salvageable Improvements:  Carefully remove items indicated to be salvaged and 
store on Owner's premises where indicated. 

C. Utility Locator Service:  Notify utility locator service for area where Project is located 
before site clearing. 

D. Do not commence site clearing operations until erosion and sedimentation control 
measures are in place. 

E. Protection of Existing Improvements:  Provide protection necessary to prevent damage 
to existing improvements indicated to remain in place or outside of the limit of work. 
Protect improvements on adjoining properties and on Owner’s property. 
1. Restore improvements damaged by Contractor’s clearing activities to their 

original condition, at no additional expense to the Owner.  
PART 2 - PRODUCTS (Not Applicable) 
PART 3 - EXECUTION 
3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Locate and clearly flag trees and vegetation to remain or to be relocated. 
C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to the 
Owner. 

3.2 TREE PROTECTION 
A. Erect and maintain temporary fencing around tree protection zones before starting site 

clearing. Remove fence when construction is complete. 
1. Do not store construction materials, debris, or excavated material within fenced 

area. 
2. Do not permit vehicles, equipment, or foot traffic within fenced area. 
3. Maintain fenced area free of weeds and trash. 
4. Except as otherwise directed, cutting and trimming of existing trees will not be 

permitted. 
B. Do not excavate within tree protection zones, unless otherwise indicated. 
C. Where excavation for new construction is required within tree protection zones, hand 

clear and excavate to minimize damage to root systems.  Use narrow-tine spading 
forks, comb soil to expose roots, and cleanly cut roots as close to excavation as 
possible. 
1. Cover exposed roots with burlap and water regularly. 
2. Temporarily support and protect roots from damage until they are permanently 

redirected and covered with soil. 
3. Coat cut faces of roots more than 1-1/2 inches in diameter with emulsified 

asphalt or other approved coating formulated for use on damaged plant tissues. 
4. Backfill with soil as soon as possible. 
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D. Repair or replace trees and vegetation indicated to remain that are damaged by 
construction operations, in a manner approved by the Architect. 
1. Employ an arborist, licensed in jurisdiction where Project is located, to submit 

details of proposed repairs and to repair damage to trees and shrubs. 
2. Replace trees that cannot be repaired and restored to full-growth status, as 

determined by the Architect. 
3.3 UTILITIES 

A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed. 
1. Arrange with utility companies to shut off indicated utilities. 

B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or 
others unless permitted under the following conditions, and then only after arranging to 
provide temporary utility services according to requirements indicated. 
1. Notify the Owner not less than two days in advance of proposed utility 

interruptions. 
2. Do not proceed with utility interruptions without the Owner's written permission. 

C. Removal of underground utilities is included in Section 02300 – EARTHWORK. 
D. Removal of underground utilities is included in Division 2 Sections covering site 

utilities. 
3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation 
of new construction. 
1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 

relocated. 
2. Cut minor roots and branches of trees indicated to remain in a clean and careful 

manner where such roots and branches obstruct installation of new construction. 
3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 

18 inches below exposed subgrade. 
4. Use only hand methods for grubbing within tree protection zone. 
5. Chip removed tree branches and dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil 
material unless further excavation or earthwork is indicated. 
1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches 

and compact each layer to a density equal to adjacent original ground. 
3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 
B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling 

with underlying subsoil or other waste materials. 
1. Remove subsoil and non-soil materials from topsoil, including trash, debris, 

weeds, roots, and other waste materials. 
C. Stockpile topsoil materials away from edge of excavations without intermixing with 

subsoil. Grade and shape stockpiles to drain surface water. Cover to prevent 
windblown dust or contamination by air-borne weed seed. 
1. Limit height of topsoil stockpiles to 72 inches. 
2. Do not stockpile topsoil within tree protection zones. 
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3.6 EXCESS TOPSOIL 
A. Topsoil that has been stripped and stockpiled, but is not needed after the completion of 

all final topsoil spreading and grassing, shall be stockpiled on site in a location to be 
approved by the Owner. 

3.7 SITE IMPROVEMENTS 
A. Remove existing above- and below-grade improvements as indicated and as 

necessary to facilitate new construction. 
B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 
length of existing pavement to remain before removing existing pavement. Saw-
cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion. 
3.8 DISPOSAL 

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished 
materials, and waste materials including trash and debris, and legally dispose of them 
off the Owner's property. 
1. Burning on site is prohibited. 
2. Separate recyclable materials produced during site clearing from other non-

recyclable materials. Store or stockpile without intermixing with other materials 
and transport them to recycling facilities.  

 
 

END OF SECTION 
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SECTION 02 27 00 
EROSION AND SEDIMENTATION CONTROLS 

 

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Control measures to prevent all erosion, siltation and sedimentation of wetlands, 
waterways, construction areas, adjacent areas and off-site areas. 

2. Control measures shall be accomplished adjacent to or in the following work 
areas: 

a. Soil stockpiles and on-site storage and staging areas. 

b. Cut and fill slopes and other stripped and graded areas. 

c. Constructed and existing swales and ditches. 

d. Retention ponds. 

e. At edge of wetlands areas, if applicable, as shown on Drawings. 

3. Additional means of protection shall be provided by the Contractor as required for 
continued or unforeseen erosion problems, at no additional cost to Owner. 

4. Periodic maintenance of all sediment control structures shall be provided to 
ensure intended purpose is accomplished.  Sediment control measures shall be 
in working condition at the end of each day. 

5. After any significant rainfall, sediment control structures shall be inspected for 
integrity.  Any damaged device shall be corrected immediately. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 

1. Section 02210 - SITE CLEARING for protection of existing tress and other 
vegetation to remain. 

2. Section 02300 – EARTHWORK for soil materials, excavating, backfilling, and site 
grading and removal of site utilities. 

1.2 QUALITY ASSURANCE 

A. When applicable, comply with the requirements of Storm Water Pollution Prevention 
Plan prepared for all applicable requirements of governing authorities having 
jurisdiction.  The specifications and drawings are not represented as being 
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comprehensive, but rather convey the intent to provide complete slope protection and 
erosion control for both the Owner’s and adjacent property. 

1. Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent 
properties and walkways, according to a sediment and erosion control plan 
specific to the site that complies with EPA 832/R-92-005 or requirements of 
authorities having jurisdiction, whichever is more stringent.  

B. Erosion control measures shall be established at the beginning of construction and 
maintained during the entire period of construction.  On-site areas, which are subject to 
severe erosion, and off-site areas which are especially vulnerable to damage from 
erosion and/or sedimentation, are to be identified and receive special attention. 

C. All land-disturbing activities are to be planned and conducted to minimize the size of 
the area to be exposed at any one time, and the length of time of exposure. 

D. Surface water runoff originating upgrade of exposed areas should be controlled to 
reduce erosion and sediment loss during the period of exposure. 

E. When the increase in the peak rates and velocity of storm water runoff resulting from a 
land-disturbing activity is sufficient to cause accelerated erosion of the receiving 
streambed, provide measures to control both the velocity and rate of release so as to 
minimize accelerated erosion and increased sedimentation of the stream. 

F. All land-disturbing activities are to be planned and conducted so as to minimize off-site 
sedimentation damage. 

G. The Contractor is responsible for cleaning out and disposing of all sediment once the 
storage capacity of the sediment facility is reduced by one-half. 

H. Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

I. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed 
during removal. 

1.3 SUBMITTALS 

A. Section 01 33 40 – Shop Drawings, Product Data and Samples. 

B. CES Plan Drawings: The erosion control plan must also include installation details of the 
control measurements as well as notes, sizes and quantities and accessories. Include 
erection drawings, elevations, and details where applicable. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Straw Bales:  Wire or nylon bound bales of straw, oriented around sides, rather than 
over and under. 
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B. Stakes:  Stakes for bales shall be one of the following materials:  Wood stakes of 
sound hardwood 2 x 2 inches in size or steel reinforcing bars of at least No. 4 size.  
Lengths shall be approximately three feet. 

C. Siltation Fence:  Fabricated or prefabricated unit consisting of the following filter fabric 
properties: 

1. Grab Tensile Strength     90  ASTM D1682 

2. Elongation at Failure (%)    50  ASTM D1682 

3. Mullen Burst Strength (PSI)          190  ASTM D3786 

4. Puncture Strength (lbs.)    70  ASTM D751 (modified) 

5. Slurry Flow Rate (gal/min/sf)       0.5  Virginia DOT VTM-51 

6. Equivalent Opening Size    40-80 US Std. Sieve CW-02215 

7. Ultraviolet Radiation Stability (%) 90  ASTM G26 

D. Fencing:  Steel posts shall be standard 6 foot long metal stamped drive stakes 
commonly used to support snow fences.  Fencing shall be new four foot height wood 
lath snow fencing. Provide suitable steel staples or heavy nylon cord for securing filter 
cloth to support system. 

E. Protective Measures:  As temporary coverings on ground areas subject to erosion, 
provide one of the following protective measures, and as directed by the Architect with 
concurrence of the Owner: 

1. Hay or straw temporary mulch, 100 pounds per 1,000 square feet.  

2. Wood fiber cellulose temporary mulch, 35 pounds per 1,000 square feet. 

3. Tackifier for anchoring mulch or straw shall be a non-petroleum based liquid 
bonding agent specifically made for anchoring hay or straw. 

4. Provide natural (jute, wood excelsior) or man-made (glass fiber) covering with 
suitable staples or anchors to secure to ground surface.  Note that wire staples 
and non-biodegradable coverings shall not be used for any area that will be 
mown turf. 

5. Temporary vegetative cover for graded areas shall be undamaged, air dry 
threshed straw or hay free of undesirable weed seed.  
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PART 3 - EXECUTION 

3.1 STRAW BALE BARRIERS 

A. Excavation shall be to the width of the bale and the length of the proposed barrier to a 
minimum depth of 4 inches. 

B. Bales shall be placed in a single row, lengthwise on proposed line, with ends of 
adjacent bales tightly abutting one another.  In swales and ditches, the barrier shall 
extend to such a length that the bottoms of the end bales are higher in elevation than 
the top of the lowest middle bale. 

C. Staking shall be accomplished to securely anchor bales by driving at least two stakes 
or rebars through each bale to a minimum depth of 18 inches. 

D. The gaps between bales shall be filled by wedging straw in the gaps to prevent water 
from escaping between the bales. 

E. The excavated soil shall be backfilled against the barrier.  Backfill shall conform to 
ground level on the downhill side and shall be built up to 4 inches on the uphill side.  
Loose straw shall then be scattered over the area immediately uphill from a straw 
barrier. 

F. Inspection shall be frequent, and repair or replacement shall be made promptly as 
needed. 

3.2 STABILIZED CONSTRUCTION ENTRANCE AND STONE BERMS 

A. Stone size:  Use ASTM designation C-33, size No. 2 (1-1/2" to 2-1/2").  Use crushed 
stone. 

B. Length:  As effective, but not less than 50 feet. 

C. Thickness:  Not less than eight inches. 

D. Width:  Not less than full width of all points on ingress or egress, but not less than 25 
feet. 

E. Washing:  When necessary, wheels shall be cleaned to remove sediment prior to 
entrance onto public right-of-way.  When washing is required, it shall be done on an 
area stabilized with crushed stone, which drains into an approved sediment trap or 
sediment basin.  All sediment shall be prevented from entering any storm drain, ditch, 
or watercourse through the use of sand bags, gravel boards or other approved 
methods. 

F. Maintenance:  The entrance shall be maintained in a condition which will prevent 
tracking or flowing of sediment onto public rights-of-way.  This may require periodic top 
dressing with additional stone as conditions demand, and repair and/or cleanout of any 
measures used to trap sediment.  All sediment spoiled, dropped, washed or tracked 
onto public rights-of-way must be removed immediately. 
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G. Place crushed stone berms in locations required and as directed.  Berms shall have 
side slopes of 1:3 or less. 

H. Inspect stone berms periodically, and replace and/or regrade crushed stone as 
required. 

3.3 SILT FENCING 

A. Excavate a 6 inch trench along the upstream side of the desired fence location. 

B. Drive fence posts a minimum of 1'-6" into the ground.  Install fence, well staked at 
maximum eight foot intervals, in locations as shown on Drawings.  Secure fabric to 
fence and bury fabric end within the six inch deep trench cut. 

C. Lay lower 12 inches of silt fence into the trench, 6 inches deep and 6 inches wide.  
Backfill trench and compact. 

D. Overlap joints in fabric at post to prevent leakage of silt at seam. 

3.4 EROSION CONTROL GRASSING 

A. Grassing shall be applied according to local Highway Department Standard 
Specifications. 

3.5 INLET PROTECTION 

A. Install silt fence or straw bales around inlet as specified herein. 

3.6 DUST CONTROL 

A. Throughout the construction period, the Contractor shall carry on an active program for 
the control of fugitive dust within all site construction zones, or areas disturbed as a 
result of construction.  Control methods shall include the following:  Apply calcium 
chloride at a uniform rate of one and one-half (1-1/2) pounds per square yard in areas 
subject to blowing.  For emergency control of dust, apply water to affected areas.  The 
source of supply and the method of application for water are the responsibility of the 
contractor. 

B. The frequency and methods of application for fugitive dust control shall be as directed 
by the Architect with concurrence by the Owner. 

3.7 TEMPORARY PROTECTIVE COVERINGS (AFTER GROWING SEASON)  

A. Place temporary covering for erosion and sedimentation control on all areas that have 
been graded and left exposed after October 30.  Contractor shall have the choice to 
use either or both of the methods described herein. 

B. Hay or straw shall be anchored in-place by one of the following methods and as 
approved by the Architect with concurrence by the Owner: Mechanical “crimping” with 
a tractor-drawn device specifically devised to cut mulch into top two inches of soil 
surface or application of non-petroleum based liquid tackifier, applied at a rate and in 
accordance with manufacturer’s instructions for specific mulch material utilized. 
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C. Placement of mesh or blanket matting and anchoring in place shall be in accordance 
with manufacturer’s printed instructions. 

D. Inspect protective coverings periodically and reset or replace materials as required.  

 

 

END OF SECTION 
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SECTION 07 52 19 
MODIFIED BITUMEN SHEET ROOFING 

 

PART I - GENERAL 

1 .01 SUMMARY 

A. Insulation 
B. Base Sheet. 
C. Base Sheet Fasteners/PIates. 
D. Modified Bitumen Interply Membrane.  
E. Modified Bitumen Sheet Roofing.  
F. Modified Bitumen Flashings. 
G. Roof Accessories. 
H. Walkways. 
I. Surfacing. 

 
I .02 RELATED SECTIONS 

A. Division 6 Section Carpentry: Wood Nailers. 
B. Division 7 Section Flashing and Sheet Metal: Metal counter Flashings, etc. 
C. Division 7 Section Roof Specialties: Roof Hatches, Prefabricated Curbs. 
D. Division 7 Section Sealants Caulks, Sealants. 
E. Division 15 Section Drainage and Vent Systems: Roof Drains. 

I .03 REFERENCES 
A. ASTM-American Society for Testing and Material. 
B. AWPB-American Wood Preservers' Bureau. C. ASTM D41 -Asphalt Primer 

Used in Roofing. D. NRCA-NationaI Roofing Contractors Association. E. 
ASTM D3601 1 or Il-Asphalt Glass Felt Used in Roofing. F. ASTM D312-
AsphaIt used in Roofing. 

C. UL-Underwriters Laboratories, Fire Classification. 
D. RIC/TIMA — The Roof Insulation Committee of the Thermal Insulation Manufacturers 

Association. 
E. SMACNA-Sheet Metal and Air Conditioning Contractors National Association. 
F. FS HH-1 529b-InsuIation Board, Thermal, Mineral Aggregate. 
G. ASTM DI 227-AsphaIt Emulsion as a Roof Coating. 
H. ASTM DI 863-Mineral Aggregate. 
I. ASTM D2824-Aluminum Pigmented Asphalt Roof Coating. 
J. EPA, Energy Star Program. 

 
I .04 REGULATORY REQUIREMENTS 

A.  Additional Test Agencies & Building Code Requirements: As Applicable. 
 

I .05 SUBMITTALS 
A. Submit product data for: All components to be used, i.e: Primer, Membranes, Coatings, et 

al. 
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B. Only substitutions equal or better approved in writing by Owner prior to scheduled 
installation will be considered. 

I .06 QUALITY ASSURANCE 
 

A. Manufacturer. 

1. Shall provide local Technical Sales Representative to make start-up inspection 
and in-progress site inspections at regular intervals. 

2. Shall provide final inspection of completed roofing system and issuance of the 
warranty. 

B. Contractor. 

1. Roofing contractor shall be a registered applicator by the Manufacturer. 
2. Contractor shall retain a workmanship warranty for the specified system within 

the manufacturer's warranty. 
3. Strict adherence to the manufacturer's most current published specifications 

are to be followed. Deviations must be approved in writing by the architect and 
manufacturer prior to installation. 

C. Designation of Responsible Personnel. 

D. Walkover Inspection. 

1. Attendance: Representative of Owner/Architect, General Contractor, Roofing 
Contractor and Manufacturer's Technical Representative. 

E. Final Inspection. 
 

1. Attendance: Representative of Owner/Architect, General Contractor, 
Roofing Contractor and Membrane Manufacturer's Technical Representative. 
 
2. Minimum agenda: 

 
a. Walkover inspection. 
b. Identification of problems which may impede issuance of warranty.  
c. Creation of punch list.  
 

I .07 DELIVERY STORAGE AND HANDLING 
A. Delivery of Materials. 

1. Deliver and store materials under provisions of Specifications. 
2. Deliver materials to job-site in new, dry, unopened and well marked containers 

showing product and manufacturer's name, production date and/or product 
code. All materials delivered shall be on pallets. 

3. Deliver materials in sufficient quantity to allow continuity of work. 

B. Storage of Materials. 

1. Storage of plies to be protected from water or extreme humidity. 
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2. Store all roll roof materials on end to prevent their becoming 
deformed/damaged. Discard rolls which have flattened, creased or otherwise 
damaged. 

3. Place materials on pallets which are at least four (4) inches above the ground. 
Do not stack pallets. 

4. Rooftop Storage: Disperse materials to avoid concentrated loading. 
5. Cover top and sides of all exterior stored materials with canvas tarpaulin (not 

polyethylene). Secure tarpaulin. 

C. Material Handling. 

1. Handle plies to avoid bending, tearing or other damage during transportation 
and installation. 

2. Material handling equipment shall be selected and operated so as not to 
damage existing construction or applied roofing. Do not operate or situate 
material handling equipment in location(s) that will hinder smooth flow of 
vehicular or pedestrian traffic. 

D. Safety Requirements. 

1. All application, material handling and associated equipment shall conform to 
and be in conformance with OSHA safety requirements. 

2. Comply with Federal, State, Local and Owner fire safety requirements. 
3. Maintain fire extinguishers within easy access whenever power tools, kettles 

or torches are being used. 
 
I .08 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply roofing membrane during inclement weather. 
B. Do not apply roofing membrane to damp or frozen substrates. 
C. Do not expose materials vulnerable to water or sun damage in quantities greater than 

can be weatherproofed during the same day. 

I .09 WARRANTY 

A. Manufacturer shall provide: 
1. 12 years. 
2. Workmanship and Materials. 
3. Total System Warranty. 

PART 2 – PRODUCTS 
 
2.01 MANUFACTURERS 

A. Basis of design is Two ply Styrene Butadiene Styrene (SBS) Modified Bituminous 
Composite Reinforcement Roofing System with new rigid insulation over metal deck 
and over concrete deck by local manufacturer. 

B. Approved equal substitutions are allowed. 
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2.02 SHEET MATERIALS 

A. Base Sheet- One Ply of glass fiber reinforcement SBS Membrane. Shall meet or 
exceed the requirements of ASTM 6163-00 Type I Grade S.

1. Thickness min in mils (mm) =  (2.0)
2. Net ,mass/unit area, min lbs/100ft2 (g/m2) = 45 (2197)
3. Max. load at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 70 (12.3)
4. Elongation at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 1
5. Elongation at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius) MD and 

XMD, min. at max load before and after heat conditioning (%) =  2
6. Tear strength at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius)

Min.,lbf(N)=35 (156)
7. Roll Min weight per 100 SF = 45 lbs (20.5 kg)

B. Modified Bitumen Membrane: SBS Modified Bitumen top membrane with a polyester 
mat reinforcement, finished with ceramic granule as top protection surface area and 
burn-off film or silica sand on the other side. ASTM-D-6164-00 Type I Grade G and 
UBC Standard 15-6-E.

1. Thickness min in mils (mm) =   (3.3)
2. Net ,mass/unit area, min lbs/100ft2 (g/m2) = 75 (3661)
3. Max. load at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 70 (12.3)
4. Elongation at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 20
5. Elongation at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius) MD and XMD, 

min. at max load before and after heat conditioning (%) =  35
6. Tear strength at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius)

Min.,lbf(N)=55 (246)
7. Roll Min weight per 100 SF = 75 lbs (20.5 kg)

C. Cold Adhesive- SBS Adhesive Solvent based cold process asphaltic adhesive, 
asbestos free, specially formulated to bond SBS membranes to insulation and other 
membranes in compliance to ASTM 3019 Type III and ASTM D3409. Application 
requires min. 1.5 gallons per square in smooth surface as required in codes. 
Approximate weight: 10 pounds per Gallons or 50lb per pail.

D. Insulation- Polyisocyanurate Insulation rigid board insulation consisting of a glass-
fiber-reinforced polyisocyanurate foam core laminated between 1 mil smooth, 
reflective aluminum foil facers.

E. Flashing, cant strips, insulation anchorage and accessories acceptable to the 
Roofing Systems Manufacturer.

F. Termination bars- when specified on drawings, provide a compatible termination bar 
to secure flashing and membrane acceptable to the roofing systems manufacturers.

2.04 RELATED MATERIALS 
A. Sealant: One part urethane.
B. Cants: Perlite, ASTM C728, 4" face.
C. Corrosion Resistant Fasteners.
D. Prefabricated Roof Hatches.
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E. Traffic Surfacing: Walking pads: ASTM B-29, 41b. per square
foot.

G. Roof Penetrations protection: One-part precast curb components, 1-Part polyether
pourable sealant, and structural adhesive/sealant designed for compatible roofing.

H. Grease Containment: Guard system installed around the curb of exhaust fans to catch
any output of greases, oils, fats, or other chemicals. System to be compatible with
roofing system.

PART 3 – EXECUTION 

3.01 EXAMINATION AND PROTECTION 

A. Inspection.

1. Verify installation conditions as satisfactory to receive work.
2. Do not install new roofing until all unsatisfactory conditions are corrected.

Beginning work constitutes acceptance of conditions.
3. Check projections, curbs and deck for inadequate anchorage, foreign material,

moisture, or unevenness that would prevent quality of execution of the new roofing
system.

A. General Workmanship.

1. Substrate: Free of foreign particles prior to laying roof membrane.
2. Phased application: Not permitted, all plies shall be completed each day.
3. Confine equipment, storage of materials, debris and the operations and

movement of workers within the limits agreed upon for the project.
4. Where wheeled or other traffic over partially completed roofing is unavoidable,

provide adequate exterior protection to the roof.
5. Wrapper and package materials: Not to be included in roof system.
6. All metal and masonry shall be asphalt primed before fully adhering flashing

sheets.
7. Mechanical Fasteners: Seated firmly with fastener heads flush or below

surface.
8. Base flashing height is not less than eight (8) inches above finished surface.

B. Protection.

1. Contractor shall be responsible for protection of property during course of
work. Lawn, shrubbery, paved areas and building shall be protected from
damage at no extra cost.

2. Roofing and flashing shall be installed and sealed in a watertight manner on
same day of installation or upon the arrival of inclement weather.

3. At the end of each work day, partial installation shall be sealed with water stops
along edges to prevent water entry.

4. At the start of each work day, drains within daily work area shall be plugged.
Plugs are to be removed at end of each work day or before arrival of inclement
weather.

5. Preparation work shall be limited to those areas that can be covered with
installed roofing material on same day or before arrival of inclement weather.
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6. Arrange work sequence to avoid use of newly constructed roofing for storage,
walking surface and equipment movement. Move equipment and ground
storage areas as work progresses.

C. Surface Preparation.

1. Remove all existing roof membrane, flashings and rigid insulation.
2. Verify structural integrity of the deck. Notify the Architect of any deck or curb

deficiency.
3. Remove deteriorated or damaged wood blocking and install new treated wood

blocking to match existing.

3.02 APPLICATION OF INSULATION AND ROOFING: 

1. On concrete structures- cold adhere insulation board to concrete deck using a one-
component, moisture-cured polyurethane adhesive gun applied from pre-pressurized
container.

2. On metal deck structures- mechanically fasten the insulation board over metal deck. Refer
to fastener layout in drawings and/or standard specifications.

3. Apply insulation, cold adhesive, or membranes over clean dry roof deck in strict
conformance with the manufacturer’s specification

4. Cant strips shall be provided at all intersections of roof surfaces with vertical walls,
parapets and curbs. Roofing layers shall be turned up against cant strip and trimmed
parallel with upper edge of cant strip.

5. Roofing shall fit neatly around all pipes, vents, drains, smoke vents and curbs and be
sealed with plastic roof cement Metal flanges of smoke vents, pipes, fans, etc., shall be
embedded in cold adhesive between layers of roofing.  Edges shall be sealed in roofing
with 6” wide cold adhesive saturated web fabric, mopped.

6. At all open edges, treated wood blocking, equal in thickness to the insulation, shall be
firmly fastened to the roof decking as indicated on the drawings. Around all roof openings,
vents, stacks, drains, etc., treated wood blocking nailer strips shall be installed and
securely fastened to the metal deck.

7. Flashings: Aluminum metal as specified in the drawings attached,
8. All materials shall be applied over a clean, dry insulation board as specified by the

manufacturer.

3.03 SITE CONDITIONS 
1. The Contractor shall at all times keep materials and equipment in orderly, safe

arrangement, minimize conflicts with other trades, protect surrounding existing building
and equipment.

2. At the completion of the work, or whenever directed, the contractor shall remove all
rubbish and unused materials accumulated in connection with the Work, and leave the
roofs in a clean and acceptable condition.

3. Strictly comply with all safety regulations.

3.04 APPROVALS 

1. All roofing materials method of application and method of fastening shall conform to UCB
requirements for Class I-120 uplift and UCB Class A Roof. Evidence of compliance is
required for submittals approval.

2. All materials shall be delivered in packages bearing the manufacturers label or identifying
mark. Each package of asphalt shingles, mineraI surfaced roll roofing, life retardant-
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treated wood shingles and shales, modified bitumen, thermoplastic and thermoset 
membranes, and build-up roofing ply materials shall bear the label of an approved agency 
having a service for the inspection of material and finished products during manufacture. 

 
3.05 WARRANTY: 
 

1. Roofing and flashing shall be guaranteed to remain water tight and in good conditions for 
a period of twelve (12) years from the date of acceptance of the work by the owner. The 
Contractor shall provide bonded roof guarantee through a surety Company for the total 
cost of the roofing work, or other guarantee acceptable to the Owner to make any repair 
and replacement needed on the roof without any additional cost to the Owner, for any part 
of the roof that fails to meet the guarantee during that period. 
 

2. In lieu of the written bonded roof guarantee through a surety Company referred to above, 
the Contractor may file with the Owner a 12 years guarantee of a responsible 
manufacturer of the material used or to be used in the roofing work; provide, however, 
that in consideration thereof, the Contractor hereby authorizes the Owner (1) to proceed 
with and make any repairs for the account and at the expenses of the Contractor in the 
event the later or any subcontractor thereof fails to undertakes such work within 7 days 
after being requested in writing to do so as an obligation included in the guarantee of the 
Contractor, any amounts expended by the owner pursuant to (1) above, as weII as the 
amount of any claim, action or demand of the Owner against the Contractor, predicated 
upon or arising from such roofing work so guaranteed by the Contractor. 

 

END OF SECTION 07 52 19 
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SECTION 23 34 00 
EXHAUST FAN CAPS 

 
 
 

PART 1 – GENERAL 
 

1.1 DESCRIPTION 
A. Curb Mounted Exhaust Fan and  Exhaust Fan Cover 

  

1.2 RELATED WORK 
A. Section 01 GENERAL REQUIREMENTS. 

B. Section 01 SHOP DRAWINGS, PRODUCT DATA, and SAMPLES. 

C. SECTION 07 52 19- MODIFIED BITUMEN SHEET ROOFING  

 
1.3 SUBMITTALS 

 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01340, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturers Literature and Data Including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

C. Shop Drawings:  Show fabrication and installation details for metal components. 

1. Penetrations through fire-rated and other partitions. 
2. Accessories, including bolts and other premanufactured items. 

 

1.4 QUALITY ASSURANCE 
 

A. Corrosion Protection: 

1. When applicable, any steel shall be stainless steel or steel mill-galvanized, or 

phosphatized and coated with minimum two coats, corrosion resistant enamel paint. 

Manufacturer’s paint and paint system shall meet the minimum requirements of 

ASTM D1735 water fog, ASTM B117 salt spray, ASTM D3359 adhesion, and ASTM 

G152 and ASTM G153 for carbon arc light apparatus for exposure of non-metallic 

material. 
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PART 2 – PRODUCTS 
 

2.1 Construction: All exhaust fans and covers shall be all-aluminum construction. The 

exhaust fan shall be equipped with gravity self-acting back draft damper to be installed 

flush with face of curb. 

 

 
 

2.2. Motor: 

 a. The fan motor power supply must be feed through a liquid tight flexible conduit (3 

wire). 

 b. The fan motor power supply at the building roof must be controlled by a 30A-2P-3W-

S/N-240VAC, NMA 3R unfussed disconnect.  

 
 

2.3. Heater and starter specifications: The contractor shall furnish the motor starting switch 

complete with heater. Heater size shall be equal or similar to Cutler Hammer cat. # 

9101-M74. Continuous rated motors with a service factor of 1.15 to 1.25, select a heater 

from the heater table. For continuous rated motors with a service factor of 1 multiply the 
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motor full load current by 0.9 and use this value to select the heater. Starter tripping 

current in 40C ambient is the minimum value of full load current multiplied by 1.25. 

 

2.2 SEALANT MATERIALS 

B. Joint and Seam Tape:  2 inches wide; glass-fiber-reinforced fabric. 

C. Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound 
and modified acrylic/silicone activator to react exothermically with tape to form hard, 
durable, airtight seal. 

D. Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light 
when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts. 

E. Solvent-Based Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, 
polymerized butyl sealant formulated with a minimum of 75 percent solids. 

F. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant 
complying with ASTM C 920, Type S, Grade NS, Class 25, Use O. 

G. Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer. 

2.3 SUPPORTS 

A. Building Attachments:  Concrete inserts fasteners, or structural-steel fasteners appropriate for 
construction materials to which anchoring are being attached as specified on drawings. 
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1. Use fasteners for standard-weight aggregate concretes or for slabs more than 4 inches 
thick. 

 
2. Exception:  Do not use power-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches thick. 

B. Anchoring cabling:  Vinyl coated ¼” Stainless Steel Type 316 Cable. 

C. Turnbuckles & Eye Hooks: Stainless Steel Type 316 
 

PART 3 - EXECUTION 
 
3.1 INSTALLATION 

A. Aluminum side panels and hood must be bolted to the exhaust fan base with screws, 

nuts and pressure washers, The contractor must use min. two screws, nuts and 

pressure washers on each side of the exhaust fan – screw dimensions are 8” x 3/4”. 

 
 

 

B. Fan must be mounted on heavy gage flange inside of side panels, the contractor must 

balance the motor pulley with fan pulley. The motor must be statically mounted on 

vibration absorbing bushings, and the drive belt must be tightening adequately. 

  

C. Install exhaust fan in accordance with manufacturer's instructions. 

D. Align components true and straight. 

D. Attach equipment to curbs with mechanical bolts as specified. 

  

END OF SECTION 



JUNE 11, 2024

SUPPLEMENTARY TECHNICAL SPECIFICATIONS 

FOR THE FOLLOWING PROPERTY: 
DI: 219208 

BUILDING: S060206300 
PW: 8329 

LOCATION: MAYAGÜEZ, PUERTO RICO 

PRIDCO FEMA PA-4339-DR-PR 
WEST REGION, PUERTO RICO 

BID NUMBER: W2-3 

Prepared by 



PUERTO RICO INDUSTRIAL DEVELOPMENT COMPANY                                            SUPPLEMENTARY TECHNICAL SPECIFICATIONS 

 

 Page 1 of 1   

 
SUPPLEMENTARY TECHNICAL SPECIFICATIONS 

 
PRIDCO FEMA PA-4339-DR-PR 
WEST REGION, PUERTO RICO 

BID NUMBER: W2-3 
 

ISSUED FOR BID 

TECHNICAL SPECIFICATIONS INDEX 

 

Section 
No. 

Description 
Total No. 
of Pages 

01 10 00 SUMMARY OF WORK  

01 34 00 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES  

01 71 00 CLEANING  

02 21 00 SITE CLEARING  

02 27 00 EROSION AND SEDIMENTATION CONTROL  

02 30 00 EARTHWORK  

02 41 19 SELECTIVE DEMOLITION  

03 30 00 CAST IN PLACE CONCRETE  

07 52 19 MODIFIED BITUMEN SHEET ROOFING  

23 34 00 EXHAUST FANS  

32 31 13 GALVANIZED CHAIN LINK FENCE AND GATES  

   

 END OF TABLE OF CONTENTS  

 



 
01 10 00-1 

SECTION 01 10 00      
SUMMARY OF WORK 

 
 
PART 1 – GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Project Information. 
 

B. Introduction 
 

C. Work covered by Contract Documents. 
 

D. Access to site. 
 

E. Work restrictions. 
 

F. Specification and drawing conventions.  
 

G. Miscellaneous provisions. 
 

H. Scope of Work. 
 
1.2 RELATED SECTIONS 
 
A. OWNER’S STANDARD SPECIFICATIONS 
 
 
1.3 PROJECT INFORMATION 
 

A. Project Identification: PRIDCO FEMA PA-4339-DR-PR 
WEST REGION, PUERTO RICO 
BID NUMBER: W2-3 

 
B. Project Location: Mayagüez, PR 

 
1.4  INTRODUCTION 
 
Industrial building used (leased) for manufacturing and commercial activities damaged by high 
winds, wind driven rain and water intrusion during the impact of Hurricane María in September 
20, 2017. Damages were documented and scope of work for repairs were defined in the Contract 
Documents.  
 
1.5  WORK COVERED BY CONTRACT DOCUMENTS 
 

A. The Work of Project is defined by the Contract Documents and consists of the following: 
 

1. General Improvements as covered in the Project Drawings and Specifications 
 
2. The Contractor shall furnish all necessary materials, labor, supervision and any other 
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necessary incidental required to complete the Scope of Work as described herein or as 
indicated on the drawings and related specifications. 
 
3. All Work of the Project shall be designed and constructed in accordance with the 
Requirements of the Contract Documents, and all applicable Building Codes and 
Regulations. 

 
B. Type of Contract: 

 

1. Project will be constructed under a Lump Sum (Single Prime Contract) unless otherwise 

noted on the Bid Package. 
 
1.6 SPECIFICATION AND DRAWING CONVENTIONS 
 

A. Specification Content: The Specifications use certain conventions for the style of language 
and the intended meaning of certain terms, words, and phrases when used in particular 
situations. These conventions are as follows: 

 
1. Imperative mood and streamlined language are generally used in the Specifications.  

The words "shall," "shall be," or "shall comply with," depending on the context, are 
implied where a colon (:) is used within a sentence or phrase. 

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

otherwise. 
 

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the 
Work of all Sections in the Specifications. 

 
C. Drawing Coordination: Requirements for materials and products identified on Drawings 

are described in detail in the Specifications.  One or more of the following are used on 
Drawings to identify materials and products: 

 
1. Terminology: Materials and products are identified by the typical generic terms used in 

the individual Specifications Sections. 
 
2. Abbreviations:  Materials and products are identified by abbreviations scheduled on 

Drawings. 
 
3. Keynoting: Materials and products are identified by reference keynotes referencing 

Specification Section numbers found in this Project Manual. 
 
PART 2 – NOT USED 
 
PART 3 – NOT USED 
 
END OF SECTION 
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SECTION 01 34 00 
SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

 

PART 1 - GENERAL 
  
1.01  GENERAL CONDITIONS 

 
A. Refer to Bid Package for Owner’s Requirements. 

 
B. In the event of conflict between requirements of the General Conditions and this Section 

covering shop drawings, product data and samples, the requirements of Bid Package 
govern. Unaltered provisions remain in effect. 

 
1.02  DESCRIPTION 

 
A. Submit shop drawings, product data and samples required by specification sections to the 

following: Owner, Project Manager, Project Architect and/or Project Engineer and any 
other Owner’s Representative during the Construction. 
 

B. Prepare and submit the Construction Schedule, a separate schedule listing dates for 
submission and dates reviewed shop drawings, product data and samples will be needed 
for each product. 

PART 2 - PRODUCTS 
 
2.01  SHOP DRAWINGS 

 
A. Submit one digital PDF drawing to be distributed via email and one print. Include 

fabrication, erection, layout and setting drawings and other such drawings as required 
under various sections of the specifications until final approval is obtained. Reproduction 
of Contract Drawings will not be used for Shop Drawings. 
 

B. Date and mark shop drawings to show name of the Project, the Architect, Contractor, 
originating Subcontractor, Manufacturer or Supplier, and separate details as pertinent. 
 

C. Completely identify on shop drawings specification section and locations at which 
materials or equipment are to be installed. 
 

2.02  PRODUCT DATA 
 

A. Submit sufficient copies of manufacturer’s descriptive data including catalog sheets for 
materials, equipment and fixtures, showing dimensions, performance characteristics and 
capacities, wiring diagram and controls, schedule and other pertinent information as 
required. 
 

B. Submit brochures and other submittal data that cannot be reproduced economically in 
such quantities as to allow the Architect to retain two (2) copies of each after review. Mark 
product data to show the name of the Project, Architect, Contractor, originating 
Subcontractor, Manufacturer or Supplier, and separate details if pertinent. 
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C. Completely identify on product data specification section and location at which materials 

or equipment are to be installed. 
 

D. Clearly mark to show pertinent data applicable to the Project. 
 
2.03  SAMPLES 
 

A. Submit physical examples of materials in duplicate when required by specification 
sections to illustrate materials, workmanship or to establish standards by which completed 
work shall be judged. 

 
B. Date samples and mark to show the name of the project, Architect, Contractor, originating 

Subcontractor, Manufacturer or Supplier and separate details if pertinent. 
 

C. Completely identify on samples specification section and location in which materials or 
equipment are to be installed. 

 
D. Provide wall and ceiling finish material samples from the manufacturer or supplier with 

attached flame resistance testing classification information (Class A, B or C) for use in 
Section 01700 Contract Closeout. 

 
E. Provide floor finish material samples from the manufacturer or supplier with attached 

critical radiant flux testing classification information (Class I or Class II) for use in Section 
01700 Contract Closeout. 

 
2.04  CONTRACTOR RESPONSIBILITIES 

 
A. Review shop drawings, product data and samples prior to submission to the Architect. 

 
B. Include on submittals the Contractor's stamp, initialed or signed, certifying review of 

submittals, verification of field dimensions and compliance with Contract Documents. 
Shop drawings, product data and samples not so stamped, and checked and approved by 
the Contractor will not be reviewed by the Architect, but will be returned to the Contractor. 
Shop drawings stamped and signed as approved by the Contractor but showing evidence 
that they have not been carefully checked by the Contractor may be returned to the 
Contractor to be re-checked and re-submitted to the Architect. 

 
2.05  SUBSTITUTIONS 

 
A. Approval required: 

1. The Contract is based on the standards of quality established in the Contract 
Documents. 

2. All products proposed for use, including those specified by required attributes and 
performance, require approval by the Architect before being incorporated into the 
Work. 

3. Do not substitute materials, equipment or methods unless such substitution has been 
specifically approved for this Work by the Architect. 

 
B. “Or equal”: 
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1. Where the phrase “or equal” or “or equal as approved by the Architect” occurs in the 
Contract Documents, do not assume that materials, equipment or methods will be 
approved as equal unless the items have been specifically approved for this Work by 
the Architect. 

2. Substitutions shall be judged against the specified item for quality, durability, 
operation, appearance, and other applicable qualities including fitness for use in this 
situation. The decision of the Architect is final. 
 

PART 3 - EXECUTION 
 
3.01  SUBMISSION REQUIREMENTS 

 
A. Schedule submissions at least two weeks before date reviewed submittals will be needed. 

 
B. Accompany submittals with transmittal letters containing the date, project title, Contractor’s name 

and address, number of each shop drawing, product data and samples submitted, and 
notification of deviation from Contract Documents. 

 
1. Material Safety Data Sheet 

Contractor shall furnish to the Architect, for review, four (4) copies of Material Safety Data 
Sheets (MSDS) for all products as specified or required.  Allow ample time for Architect’s 
comment and review. 
 
Do not install products until confirmation of review is obtained. 
 
MSDS copies should be included at the same submittal with shop drawings or product 
submittal. The following products must include the MSDS copy with the shop drawing or 
submittal: 
a) Mechanical Insulation 
b) Mastic or Adhesive 
c) Ceiling Tiles or other Composite Materials 
d) Sealants or Caulking 
e) Materials containing or releasing volatile organic compounds (VOC’s) 
f) Paints, Varnishes, Stains or other similar coatings 

 
2. Flame Spread Certificates 

Contractor shall furnish to the Architect, for review, four (4) copies of Flame Spread 
Certificates for all products as specified or required.  

 
Allow ample time for Architect’s comment and review. 
 
Do not install products until confirmation of review is obtained. 
 
Flame Spread Certificate copies should be included at the same submittal with shop 
drawings or product submittal. The following products must include the Flame Spread 
Certificate copy with the shop drawing or submittal: 
a) Carpet 
b) Wallcovering 
c) Fabrics 
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d) Cubicle curtains 
 

3.02  RESUBMISSION REQUIREMENTS 
 
A. Shop Drawings: Revise initial drawings as required and resubmit as specified for initial 

submittals. Clearly identify on drawings any changes which have been made other than those 
requested by the Architect. 
 

B. Product Data and Samples: Submit new datum and samples as required for initial submittal. 
 
3.03  DISTRIBUTION OF SHOP DRAWINGS AND SUBMITTALS 
 

A. Contractor is still responsible for obtaining and distributing prints of shop drawings as 
necessary after as well as before final approval and for coordination of submittals between 
his subcontractors and suppliers. 
 

B. Make prints of approved shop drawings which carry the Architect's appropriate stamp. 
 

C. The cost of scanning and printing is the responsibility of the Contractor. 
 
 

END OF SECTION 
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SECTION 01 71 00 
CLEANING 

 

PART 1 - GENERAL 
 
1.01 DESCRIPTION 

 
A. Work included: Throughout the construction period, maintain the building, work area and 

site in a standard of cleanliness as described in this Section. 
 

B. Related work: 
1. Documents affecting work of this Section include, but are not necessarily limited to, 

General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 

2. In addition to standards described in this Section, comply with requirements for 
cleaning as described in pertinent other Sections of these Specifications. 
 

1.02 QUALITY ASSURANCE 
 
A. Conduct daily inspection, and more often, if necessary, to verify that requirements for 

cleanliness are being met. 
 

B. In addition to the standards described in this Section, comply with pertinent requirements 
of governmental agencies having jurisdiction. 

PART 2 - PRODUCTS 
 
2.01 CLEANING MATERIALS AND EQUIPMENT 

 
A. Provide required personnel, equipment, and materials needed to maintain the specified standard 

of cleanliness. 
 

2.02 COMPATIBILITY 
 
A. Use only the cleaning materials and equipment which are compatible with the surface being 

cleaned, as recommended by the manufacturer of the material. 

PART 3 - EXECUTION 
 
3.01 PROGRESS CLEANING 

 
A. General: 

1. Retain stored items in an orderly arrangement allowing maximum access, not impeding 
traffic or drainage, and providing required protection of materials. 

2. Do not allow accumulation of scrap, debris, waste material, and other items not required for 
construction of this Work. 

3. At least twice each month, and more often if necessary, completely remove all scrap, debris, 
and waste material from the job site. 
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4. Provide adequate storage for all items awaiting removal from the job site, observing 
requirements for fire protection and protection of the ecology. 
 

B. Site: 
1. Daily, and more often if necessary, inspect the site and pick up all scrap, debris, and waste 

material. Remove such items to the place designated for their storage. 
2. Weekly, and more often if necessary, inspect all arrangements of materials stored on the 

site. Restack, tidy, or otherwise service arrangements to meet the requirements of 
subparagraph 3.01-A-1 above. 

3. Maintain the site in a neat and orderly condition at all times. 
 

C. Structures: 
1. Weekly, and more often if necessary, inspect the structures and pick up all scrap, debris, and 

waste material. Remove such items to the place designated for their storage. 
2. Weekly, and more often if necessary, sweep interior spaces clean. 

a) "Clean," for the purpose of this subparagraph, shall be interpreted as meaning free from 
dust and other material capable of being removed by use of reasonable effort and a 
hand-held broom. 

3. As required preparatory to installation of succeeding materials, clean the structures or 
pertinent portions thereof to the degree of cleanliness recommended by the manufacturer of 
the succeeding material, using equipment and materials required to achieve the necessary 
cleanliness. 

4. Following the installation of finish floor materials, clean the finish floor daily (and more often if 
necessary) at all times while work is being performed in the space in which finish materials 
are installed. 
a) "Clean," for the purpose of this subparagraph, shall be interpreted as meaning free from 

foreign material which, in the opinion of the Owner, may be injurious to the finish floor 
material. 

5. For work performed on continuously operated facilities, premises shall be cleaned on a daily 
basis and more often as necessary in order to maintain premises free of dust in these 
instances clean shall be interpreted as meaning free from dust and other material capable of 
being removed by use of reasonable effort and a hand-held wet mop. 
 

3.02 FINAL CLEANING 
 
A. "Clean," for the purpose of this Article, and except as may be specifically provided otherwise, 

shall be interpreted as meaning the level of cleanliness generally provided by skilled cleaners 
using commercial quality building maintenance equipment and materials. 
 

B. Prior to completion of the Work, remove from the job site all tools, surplus materials, equipment, 
scrap, debris, and waste. Conduct final progress cleaning as described in Article 3.1 above. 
 

C. Site: 
1. Unless otherwise specifically directed by the Architect, broom clean paved areas on the site 

and public paved areas adjacent to the site. 
2. Completely remove the resultant debris.  

 
D. Structures: 

1. Exterior: 
a) Visually inspect exterior surfaces and remove all traces of soil, waste materials, 

smudges, and other foreign matter. 
b) Remove all traces of splashed materials from adjacent surfaces. 
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c) If necessary to achieve a uniform degree of cleanliness, hose down the exterior of the 
structure. 

d) In the event of stubborn stains not removable with water, the Owner may require light 
sandblasting or other cleaning at no additional cost to the Owner. 

2. Interior: 
a) Visually inspect interior surfaces and remove all traces of soil, waste materials, 

smudges, and other foreign matter. 
b) Remove all traces of splashed material from adjacent surfaces. 
c) Remove paint droppings, spots, stains, and dirt from finished surfaces. 

3. Glass: Clean inside and outside surfaces with glass cleaner.  
5. Polished surfaces: To surfaces requiring routine application of buffed polish, apply the polish 

recommended by the manufacturer of the material being polished. 
 

B. Schedule final cleaning as approved by the Owner to Provide to the Owner a completely clean 
Work. 
 

2.03  CLEANING DURING OWNER'S OCCUPANCY 
 
A. Should the Owner occupy the Work or any portion thereof prior to its completion by the Contractor 

and acceptance by the Owner, responsibilities for interim and final cleaning shall be as 
determined by the Owner in accordance with the General Conditions of the Contract. 

 
END OF SECTION 
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SECTION 02 21 00 
SITE CLEARING  

  

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 
A. Work Included:  Provide labor, materials and equipment necessary to complete the 

work of this Section, including but not limited to the following: 
1. Protecting existing trees and vegetation to remain, including temporary fencing 

for trees in close proximity to construction operations. 
2. Removing existing trees and vegetation indicated to be removed. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above and below grade site improvements. 
6. Disconnecting, capping or sealing of utilities as required. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 
1. Section 02300 - EARTHWORK for soil materials, excavating, backfilling, and site 

grading and removal of site utilities. 
2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for required 

erosion and sedimentation control measures. 
1.2 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, 
silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or 
red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other 
objects more than 2 inches in diameter; and free of subsoil and weeds, roots, toxic 
materials, or other non-soil materials. 

B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be 
protected during construction, and defined by the drip line of individual trees or the 
perimeter drip line of groups of trees, unless otherwise indicated. 

1.3 MATERIAL OWNERSHIP 
A. Except for stripped topsoil or other materials indicated to remain the Owner’s property, 

cleared materials shall become Contractor’s property and shall be removed from 
Project site. 

1.4 SUBMITTALS 
A. Photographs sufficiently detailed of existing conditions of trees and plantings, adjoining 

construction, and site improvements that might be misconstrued as damage caused by 
site clearing. 

B. Record drawings, according to Section 001700 - PROJECT CLOSEOUT identifying 
and accurately locating capped utilities and other subsurface structural, electrical, and 
mechanical conditions. 

1.5 PROJECT CONDITIONS 
A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 

occupied or used facilities during site-clearing operations. 
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1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from the Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by 
authorities having jurisdiction. 

B. Salvageable Improvements:  Carefully remove items indicated to be salvaged and 
store on Owner's premises where indicated. 

C. Utility Locator Service:  Notify utility locator service for area where Project is located 
before site clearing. 

D. Do not commence site clearing operations until erosion and sedimentation control 
measures are in place. 

E. Protection of Existing Improvements:  Provide protection necessary to prevent damage 
to existing improvements indicated to remain in place or outside of the limit of work. 
Protect improvements on adjoining properties and on Owner’s property. 
1. Restore improvements damaged by Contractor’s clearing activities to their 

original condition, at no additional expense to the Owner.  
PART 2 - PRODUCTS (Not Applicable) 
PART 3 - EXECUTION 
3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Locate and clearly flag trees and vegetation to remain or to be relocated. 
C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to the 
Owner. 

3.2 TREE PROTECTION 
A. Erect and maintain temporary fencing around tree protection zones before starting site 

clearing. Remove fence when construction is complete. 
1. Do not store construction materials, debris, or excavated material within fenced 

area. 
2. Do not permit vehicles, equipment, or foot traffic within fenced area. 
3. Maintain fenced area free of weeds and trash. 
4. Except as otherwise directed, cutting and trimming of existing trees will not be 

permitted. 
B. Do not excavate within tree protection zones, unless otherwise indicated. 
C. Where excavation for new construction is required within tree protection zones, hand 

clear and excavate to minimize damage to root systems.  Use narrow-tine spading 
forks, comb soil to expose roots, and cleanly cut roots as close to excavation as 
possible. 
1. Cover exposed roots with burlap and water regularly. 
2. Temporarily support and protect roots from damage until they are permanently 

redirected and covered with soil. 
3. Coat cut faces of roots more than 1-1/2 inches in diameter with emulsified 

asphalt or other approved coating formulated for use on damaged plant tissues. 
4. Backfill with soil as soon as possible. 
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D. Repair or replace trees and vegetation indicated to remain that are damaged by 
construction operations, in a manner approved by the Architect. 
1. Employ an arborist, licensed in jurisdiction where Project is located, to submit 

details of proposed repairs and to repair damage to trees and shrubs. 
2. Replace trees that cannot be repaired and restored to full-growth status, as 

determined by the Architect. 
3.3 UTILITIES 

A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed. 
1. Arrange with utility companies to shut off indicated utilities. 

B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or 
others unless permitted under the following conditions, and then only after arranging to 
provide temporary utility services according to requirements indicated. 
1. Notify the Owner not less than two days in advance of proposed utility 

interruptions. 
2. Do not proceed with utility interruptions without the Owner's written permission. 

C. Removal of underground utilities is included in Section 02300 – EARTHWORK. 
D. Removal of underground utilities is included in Division 2 Sections covering site 

utilities. 
3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation 
of new construction. 
1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 

relocated. 
2. Cut minor roots and branches of trees indicated to remain in a clean and careful 

manner where such roots and branches obstruct installation of new construction. 
3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 

18 inches below exposed subgrade. 
4. Use only hand methods for grubbing within tree protection zone. 
5. Chip removed tree branches and dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil 
material unless further excavation or earthwork is indicated. 
1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches 

and compact each layer to a density equal to adjacent original ground. 
3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 
B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling 

with underlying subsoil or other waste materials. 
1. Remove subsoil and non-soil materials from topsoil, including trash, debris, 

weeds, roots, and other waste materials. 
C. Stockpile topsoil materials away from edge of excavations without intermixing with 

subsoil. Grade and shape stockpiles to drain surface water. Cover to prevent 
windblown dust or contamination by air-borne weed seed. 
1. Limit height of topsoil stockpiles to 72 inches. 
2. Do not stockpile topsoil within tree protection zones. 
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3.6 EXCESS TOPSOIL 
A. Topsoil that has been stripped and stockpiled, but is not needed after the completion of 

all final topsoil spreading and grassing, shall be stockpiled on site in a location to be 
approved by the Owner. 

3.7 SITE IMPROVEMENTS 
A. Remove existing above- and below-grade improvements as indicated and as 

necessary to facilitate new construction. 
B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 
length of existing pavement to remain before removing existing pavement. Saw-
cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion. 
3.8 DISPOSAL 

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished 
materials, and waste materials including trash and debris, and legally dispose of them 
off the Owner's property. 
1. Burning on site is prohibited. 
2. Separate recyclable materials produced during site clearing from other non-

recyclable materials. Store or stockpile without intermixing with other materials 
and transport them to recycling facilities.  

 
 

END OF SECTION 
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SECTION 02 27 00 
EROSION AND SEDIMENTATION CONTROLS 

 

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Control measures to prevent all erosion, siltation and sedimentation of wetlands, 
waterways, construction areas, adjacent areas and off-site areas. 

2. Control measures shall be accomplished adjacent to or in the following work 
areas: 

a. Soil stockpiles and on-site storage and staging areas. 

b. Cut and fill slopes and other stripped and graded areas. 

c. Constructed and existing swales and ditches. 

d. Retention ponds. 

e. At edge of wetlands areas, if applicable, as shown on Drawings. 

3. Additional means of protection shall be provided by the Contractor as required for 
continued or unforeseen erosion problems, at no additional cost to Owner. 

4. Periodic maintenance of all sediment control structures shall be provided to 
ensure intended purpose is accomplished.  Sediment control measures shall be 
in working condition at the end of each day. 

5. After any significant rainfall, sediment control structures shall be inspected for 
integrity.  Any damaged device shall be corrected immediately. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 

1. Section 02210 - SITE CLEARING for protection of existing tress and other 
vegetation to remain. 

2. Section 02300 – EARTHWORK for soil materials, excavating, backfilling, and site 
grading and removal of site utilities. 

1.2 QUALITY ASSURANCE 

A. When applicable, comply with the requirements of Storm Water Pollution Prevention 
Plan prepared for all applicable requirements of governing authorities having 
jurisdiction.  The specifications and drawings are not represented as being 
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comprehensive, but rather convey the intent to provide complete slope protection and 
erosion control for both the Owner’s and adjacent property. 

1. Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent 
properties and walkways, according to a sediment and erosion control plan 
specific to the site that complies with EPA 832/R-92-005 or requirements of 
authorities having jurisdiction, whichever is more stringent.  

B. Erosion control measures shall be established at the beginning of construction and 
maintained during the entire period of construction.  On-site areas, which are subject to 
severe erosion, and off-site areas which are especially vulnerable to damage from 
erosion and/or sedimentation, are to be identified and receive special attention. 

C. All land-disturbing activities are to be planned and conducted to minimize the size of 
the area to be exposed at any one time, and the length of time of exposure. 

D. Surface water runoff originating upgrade of exposed areas should be controlled to 
reduce erosion and sediment loss during the period of exposure. 

E. When the increase in the peak rates and velocity of storm water runoff resulting from a 
land-disturbing activity is sufficient to cause accelerated erosion of the receiving 
streambed, provide measures to control both the velocity and rate of release so as to 
minimize accelerated erosion and increased sedimentation of the stream. 

F. All land-disturbing activities are to be planned and conducted so as to minimize off-site 
sedimentation damage. 

G. The Contractor is responsible for cleaning out and disposing of all sediment once the 
storage capacity of the sediment facility is reduced by one-half. 

H. Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

I. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed 
during removal. 

1.3 SUBMITTALS 

A. Section 01 33 40 – Shop Drawings, Product Data and Samples. 

B. CES Plan Drawings: The erosion control plan must also include installation details of the 
control measurements as well as notes, sizes and quantities and accessories. Include 
erection drawings, elevations, and details where applicable. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Straw Bales:  Wire or nylon bound bales of straw, oriented around sides, rather than 
over and under. 
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B. Stakes:  Stakes for bales shall be one of the following materials:  Wood stakes of 
sound hardwood 2 x 2 inches in size or steel reinforcing bars of at least No. 4 size.  
Lengths shall be approximately three feet. 

C. Siltation Fence:  Fabricated or prefabricated unit consisting of the following filter fabric 
properties: 

1. Grab Tensile Strength     90  ASTM D1682 

2. Elongation at Failure (%)    50  ASTM D1682 

3. Mullen Burst Strength (PSI)          190  ASTM D3786 

4. Puncture Strength (lbs.)    70  ASTM D751 (modified) 

5. Slurry Flow Rate (gal/min/sf)       0.5  Virginia DOT VTM-51 

6. Equivalent Opening Size    40-80 US Std. Sieve CW-02215 

7. Ultraviolet Radiation Stability (%) 90  ASTM G26 

D. Fencing:  Steel posts shall be standard 6 foot long metal stamped drive stakes 
commonly used to support snow fences.  Fencing shall be new four foot height wood 
lath snow fencing. Provide suitable steel staples or heavy nylon cord for securing filter 
cloth to support system. 

E. Protective Measures:  As temporary coverings on ground areas subject to erosion, 
provide one of the following protective measures, and as directed by the Architect with 
concurrence of the Owner: 

1. Hay or straw temporary mulch, 100 pounds per 1,000 square feet.  

2. Wood fiber cellulose temporary mulch, 35 pounds per 1,000 square feet. 

3. Tackifier for anchoring mulch or straw shall be a non-petroleum based liquid 
bonding agent specifically made for anchoring hay or straw. 

4. Provide natural (jute, wood excelsior) or man-made (glass fiber) covering with 
suitable staples or anchors to secure to ground surface.  Note that wire staples 
and non-biodegradable coverings shall not be used for any area that will be 
mown turf. 

5. Temporary vegetative cover for graded areas shall be undamaged, air dry 
threshed straw or hay free of undesirable weed seed.  
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PART 3 - EXECUTION 

3.1 STRAW BALE BARRIERS 

A. Excavation shall be to the width of the bale and the length of the proposed barrier to a 
minimum depth of 4 inches. 

B. Bales shall be placed in a single row, lengthwise on proposed line, with ends of 
adjacent bales tightly abutting one another.  In swales and ditches, the barrier shall 
extend to such a length that the bottoms of the end bales are higher in elevation than 
the top of the lowest middle bale. 

C. Staking shall be accomplished to securely anchor bales by driving at least two stakes 
or rebars through each bale to a minimum depth of 18 inches. 

D. The gaps between bales shall be filled by wedging straw in the gaps to prevent water 
from escaping between the bales. 

E. The excavated soil shall be backfilled against the barrier.  Backfill shall conform to 
ground level on the downhill side and shall be built up to 4 inches on the uphill side.  
Loose straw shall then be scattered over the area immediately uphill from a straw 
barrier. 

F. Inspection shall be frequent, and repair or replacement shall be made promptly as 
needed. 

3.2 STABILIZED CONSTRUCTION ENTRANCE AND STONE BERMS 

A. Stone size:  Use ASTM designation C-33, size No. 2 (1-1/2" to 2-1/2").  Use crushed 
stone. 

B. Length:  As effective, but not less than 50 feet. 

C. Thickness:  Not less than eight inches. 

D. Width:  Not less than full width of all points on ingress or egress, but not less than 25 
feet. 

E. Washing:  When necessary, wheels shall be cleaned to remove sediment prior to 
entrance onto public right-of-way.  When washing is required, it shall be done on an 
area stabilized with crushed stone, which drains into an approved sediment trap or 
sediment basin.  All sediment shall be prevented from entering any storm drain, ditch, 
or watercourse through the use of sand bags, gravel boards or other approved 
methods. 

F. Maintenance:  The entrance shall be maintained in a condition which will prevent 
tracking or flowing of sediment onto public rights-of-way.  This may require periodic top 
dressing with additional stone as conditions demand, and repair and/or cleanout of any 
measures used to trap sediment.  All sediment spoiled, dropped, washed or tracked 
onto public rights-of-way must be removed immediately. 
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G. Place crushed stone berms in locations required and as directed.  Berms shall have 
side slopes of 1:3 or less. 

H. Inspect stone berms periodically, and replace and/or regrade crushed stone as 
required. 

3.3 SILT FENCING 

A. Excavate a 6 inch trench along the upstream side of the desired fence location. 

B. Drive fence posts a minimum of 1'-6" into the ground.  Install fence, well staked at 
maximum eight foot intervals, in locations as shown on Drawings.  Secure fabric to 
fence and bury fabric end within the six inch deep trench cut. 

C. Lay lower 12 inches of silt fence into the trench, 6 inches deep and 6 inches wide.  
Backfill trench and compact. 

D. Overlap joints in fabric at post to prevent leakage of silt at seam. 

3.4 EROSION CONTROL GRASSING 

A. Grassing shall be applied according to local Highway Department Standard 
Specifications. 

3.5 INLET PROTECTION 

A. Install silt fence or straw bales around inlet as specified herein. 

3.6 DUST CONTROL 

A. Throughout the construction period, the Contractor shall carry on an active program for 
the control of fugitive dust within all site construction zones, or areas disturbed as a 
result of construction.  Control methods shall include the following:  Apply calcium 
chloride at a uniform rate of one and one-half (1-1/2) pounds per square yard in areas 
subject to blowing.  For emergency control of dust, apply water to affected areas.  The 
source of supply and the method of application for water are the responsibility of the 
contractor. 

B. The frequency and methods of application for fugitive dust control shall be as directed 
by the Architect with concurrence by the Owner. 

3.7 TEMPORARY PROTECTIVE COVERINGS (AFTER GROWING SEASON)  

A. Place temporary covering for erosion and sedimentation control on all areas that have 
been graded and left exposed after October 30.  Contractor shall have the choice to 
use either or both of the methods described herein. 

B. Hay or straw shall be anchored in-place by one of the following methods and as 
approved by the Architect with concurrence by the Owner: Mechanical “crimping” with 
a tractor-drawn device specifically devised to cut mulch into top two inches of soil 
surface or application of non-petroleum based liquid tackifier, applied at a rate and in 
accordance with manufacturer’s instructions for specific mulch material utilized. 
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C. Placement of mesh or blanket matting and anchoring in place shall be in accordance 
with manufacturer’s printed instructions. 

D. Inspect protective coverings periodically and reset or replace materials as required.  

 

 

END OF SECTION 
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SECTION 02 30 00 
EARTHWORK 

  

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section including, but not limited, to the following: 

1. Preparing subgrades for buildings, structures and landscaping. 

2. Excavating and backfilling for buildings and structures. 

3. Removal of underground utilities. 

4. Drainage course for slabs-on-grade. 

5. Subbase course for concrete pavements. 

6. Subbase and base course for asphalt paving. 

7. Subsurface drainage backfill for walls and trenches. 

8. Excavating and backfilling for utility trenches. 

9. Excavating and backfilling trenches for buried mechanical and electrical utilities 
and pits for buried utility structures. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections (If required by Project Scope of Work): 

1. Section 02210 - SITE CLEARING for site stripping, grubbing, stripping and 
stockpiling topsoil, and removal of above- and below-grade improvements and 
utilities. 

2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for temporary 
erosion and sedimentation control measures. 

3. Section 03300 - CAST-IN-PLACE CONCRETE for granular course if placed over 
vapor retarder and beneath the slab-on-grade. 

4. Division 02, 15, and 16 Sections for installing underground mechanical and 
electrical utilities and buried mechanical and electrical structures. 

1.2 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including 
haunches to support sides of pipe. 
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2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Course placed between the subbase course and hot-mix asphalt 
paving. 

C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines 
and dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or 
beyond indicated lines and dimensions as directed by Architect.  Authorized 
additional excavation and replacement material will be paid for according to 
Contract provisions for unit prices. 

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in 
length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions without direction by Architect.  Unauthorized 
excavation, as well as remedial work directed by Architect, shall be without 
additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 
boulders of rock material that exceed 1 cu. yd. for bulk excavation, or 3/4 cu. yd. for 
footing, trench, and pit excavation that cannot be removed by rock excavating 
equipment equivalent to the following in size and performance ratings, without 
systematic drilling, ram hammering, ripping or blasting, when permitted: 

I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface. 

J. Subbase Course:  Course placed between the Subgrade and base course for hot-mix 
asphalt pavement, or course placed between the Subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 

K. Subgrade:  Surface or elevation remaining after completing excavation, or top surface 
of a fill or backfill immediately below sub base, drainage fill, or topsoil materials. 

L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as 
underground services within buildings. 
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1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Each type of plastic warning tape. 

2. Geotextile. 

3. Controlled low-strength material, including design mixture. 

B. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results for compliance of the following with requirements indicated: 

1. Classification according to ASTM D 2487 of each onsite and borrow soil material 
proposed for fill and backfill. 

2. Laboratory compaction curve according to ASTM D 1557 for each onsite and 
borrow soil material proposed for fill and backfill. 

C. Pre-excavation Photographs and Videotape:  Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, which might be 
misconstrued as damage caused by earthwork operations.  Submit before earthwork 
begins.  Maintain catalog of up-to-date photographs at the site. 

1.4 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or 
others unless permitted in writing by Architect and then only after arranging to provide 
temporary utility services according to requirements indicated. 

1. Notify the Owner not less than two days in advance of proposed utility 
interruptions. 

2. Do not proceed with utility interruptions without the Owner's written permission. 

3. Contact utility-locator service for area where Project is located before excavating. 

B. Demolish and completely remove from site existing underground utilities indicated to 
be removed.  Coordinate with utility companies to shut off services if lines are active. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are 
not available from excavations. 

B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, 
and SM or a combination of these groups; free of rock or gravel larger than 3 inches in 
any dimension, debris, waste, frozen materials, vegetation, and other deleterious 
matter. 
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C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, 
and PT according to ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent 
of optimum moisture content at time of compaction. 

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940, with at least 95 percent 
passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940, with at least 90 percent 
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940, except with 100 percent 
passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or 
uncrushed gravel, ASTM D 448 coarse-aggregate grading Size 57, with 100 percent 
passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve. 

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone 
and natural sand, ASTM D 448, coarse-aggregate grading Size 67, with 100 percent 
passing a 1-inch sieve and 0 to 5 percent passing a No. 4 sieve. 

J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand. 

K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense 
state. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured 
for subsurface drainage applications, made from polyolefins or polyesters; with 
elongation greater than 50 percent; complying with AASHTO M 288 and the following, 
measured per test methods referenced: 

1. Survivability:  Class 2, AASHTO M 288. 

2. Grab Tensile Strength:  157 lbf, ASTM D 4632. 

3. Sewn Seam Strength:  142 lbf, ASTM D 4632. 

4. Tear Strength:  56 lbf, ASTM D 4533. 

5. Puncture Strength:  56 lbf, ASTM D 4833. 
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6. Apparent Opening Size:  No. 40 sieve, maximum, ASTM D 4751. 

7. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355. 

B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation 
applications, made from polyolefins or polyesters, with elongation less than 50 percent, 
complying with AASHTO M 288 and the following, measured per test methods 
referenced: 

1. Survivability:  Class 2, AASHTO M 288. 

2. Grab Tensile Strength:  247 lbf, ASTM D 4632. 

3. Sewn Seam Strength:  222 lbf, ASTM D 4632. 

4. Tear Strength:  90 lbf, ASTM D 4533. 

5. Puncture Strength:  90 lbf, ASTM D 4833. 

6. Apparent Opening Size:  No. 60 sieve, maximum, ASTM D 4751. 

7. Permittivity:  0.02 per second, minimum, ASTM D 4491. 

8. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355. 

2.3 ACCESSORIES 

A. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches 
wide and 4 mils thick, continuously inscribed with a description of the utility, with 
metallic core encased in a protective jacket for corrosion protection, detectable by 
metal detector when tape is buried up to 30 inches deep; colored as follows: 

1. Red:  Electric. 

2. Yellow:  Gas, oil, steam, and dangerous materials. 

3. Orange:  Telephone and other communications. 

4. Blue:  Water systems. 

5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations. 
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B. Preparation of Subgrade for earthwork operations including removal of vegetation, 
topsoil, debris, obstructions, and deleterious materials from ground surface is specified 
in Section 02210 - SITE CLEARING. 

C. Protect and maintain erosion and sedimentation controls, which are specified in 
Section 02210 - SITE CLEARING, during earthwork operations. 

D. Provide protective insulating materials to protect subgrades and foundation soils 
against freezing temperatures or frost. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on 
prepared subgrades, and from flooding Project site and surrounding area.  Dispose of 
contaminated water in accordance with regulations of authorities having jurisdiction. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary 
drainage ditches. 

2. Install a dewatering system to keep subgrades dry and convey ground water 
away from excavations.  Maintain until dewatering is no longer required. 

3.3 EXPLOSIVES 

A. Explosives:  Do not use explosives. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to Subgrade elevations regardless of the character 
of surface and subsurface conditions encountered.  Unclassified excavated materials 
may include rock, soil materials, and obstructions.  No changes in the Contract Sum or 
the Contract Time will be authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil 
materials and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 

b. 12 inches outside of concrete forms at footings. 

c. 6 inches outside of minimum required dimensions of concrete cast against 
grade. 

d. Outside dimensions of concrete walls indicated to be cast against rock 
without forms or exterior waterproofing treatments. 
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e. 6 inches beneath bottom of concrete slabs on grade. 

f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than 
pipe or 42 inches wide. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch. If applicable, extend excavations a sufficient distance from structures for placing 
and removing concrete formwork, for installing services and other construction, and for 
inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures:  Excavate to elevations and dimensions indicated within a tolerance 
of plus or minus 1 inch.  Do not disturb bottom of excavations intended as 
bearing surfaces. 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, 
elevations, and subgrades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 
below frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of 
pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches 
higher than top of pipe or conduit, unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit.  Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits.  Remove 
projecting stones and sharp objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, 
multiple-duct conduit units, hand-excavate trench bottoms and support pipe and 
conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of 
trench to support bottom 90 degrees of pipe circumference.  Fill depressions with 
tamped sand backfill. 
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3. Excavate trenches 6 inches deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course. 

3.8 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and 
replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-
tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll 
wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 
direction perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less 
than 15 tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 
rutting, as determined by Architect, and replace with compacted backfill or fill as 
directed. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by Architect, without additional 
compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 
elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi may be 
used when approved by Architect. 

1. Fill unauthorized excavations under other construction or utility pipe as directed 
by Architect. 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without 
intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to 
prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip 
line of remaining trees. 

3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the 
following: 
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1. Construction below finish grade including, where applicable, subdrainage, damp 
proofing, waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring and bracing, and sheeting. 

7. Installing permanent or temporary horizontal bracing on horizontally supported 
walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape 
bedding course to provide continuous support for bells, joints, and barrels of pipes and 
for joints, fittings, and bodies of conduits. 

C. Backfill trenches excavated under footings and within 18 inches of bottom of footings 
with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is 
specified in Section 03300 - CAST-IN-PLACE CONCRETE. 

D. Provide 4-inch thick, concrete-base slab support for piping or conduit less than 30 
inches below surface of roadways.  After installing and testing, completely encase 
piping or conduit in a minimum of 4 inches of concrete before backfilling or placing 
roadway subbase. 

E. Place and compact initial backfill of subbase material free of particles larger than 1 inch 
in any dimension, to a height of 12 inches over the utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of utility piping or conduit to avoid damage or 
displacement of piping or conduit.  Coordinate backfilling with utilities testing. 

F. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 

G. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

H. Install warning tape directly above utilities, 12 inches below finished grade, except 6 
inches below subgrade under pavements and slabs. 
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3.13 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal 
so fill material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 

2. Under walks and pavements, use satisfactory soil material. 

3. Under steps and ramps, use engineered fill. 

4. Under building slabs, use engineered fill. 

5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.14 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer 
before compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 
contain frost or ice. 

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material 
that exceeds optimum moisture content by 2 percent and is too wet to compact to 
specified dry unit weight. 

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for 
material compacted by heavy compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required 
elevations, and uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit 
weight according to ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, scarify and re-compact 
top 12 inches of existing subgrade and each layer of backfill or fill soil material at 
95 percent, and areas within 10 feet of structures, building slabs, steps, and 
pavements at 92 percent. 

2. Under walkways, scarify and re-compact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 92 percent. 
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3. Under lawn or unpaved areas, scarify and re-compact top 6 inches below 
subgrade and compact each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 
85 percent. 

3.16 GRADING 

A. General:  Uniformly grade areas to a smooth surface free of irregular surface changes.  
Comply with compaction requirements and grade to cross sections, lines, and 
elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required 
surface tolerances. 

B. Site Grading:  Slope grades to direct water away from buildings and to prevent 
ponding.  Finish subgrades to required elevations within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 1 inch. 

2. Walks:  Plus or minus 1 inch. 

3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested 
with a 10 foot straightedge. 

3.17 SUBSURFACE DRAINAGE 

A. Subdrainage Pipe:  Specified in Division 2 Section “Subdrainage.” 

B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of 
subdrainage trench.  Place a 6 inch course of filter material on subsurface drainage 
geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum of 12 
inches of filter material, placed in compacted layers 6 inches thick, and wrap in 
subsurface drainage geotextile, overlapping sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight 
according to ASTM D 1557. 

C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width 
indicated, to within 12 inches of final subgrade in compacted layers 6 inches thick.  
Overlay drainage backfill with 1 layer of subsurface drainage geotextile, overlapping 
sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight 
according to ASTM D 1557. 

2. Place and compact impervious fill over drainage backfill in 6-inch-thick 
compacted layers to final subgrade. 
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3.18 SUBBASE AND BASE COURSES 

A. Place subbase and base course on subgrades free of mud, frost, snow, or ice. 

 

B. On prepared subgrade, place subbase and base course under pavements and walks 
as follows: 

1. Install separation geotextile on prepared subgrade according to manufacturer’s 
written instructions, overlapping sides and ends. 

2. Place base course material over subbase course under hot-mix asphalt 
pavement. 

3. Shape subbase and base course to required crown elevations and cross-slope 
grades. 

4. Place subbase and base course 6 inches or less in compacted thickness in a 
single layer. 

5. Place subbase and base course that exceeds 6 inches in compacted thickness in 
layers of equal thickness, with no compacted layer more than 6 inches thick or 
less than 3 inches thick. 

6. Compact subbase and base course at optimum moisture content to required 
grades, lines, cross sections, and thickness to not less than 95 percent of 
maximum dry unit weight according to ASTM D 1557. 

C. Pavement Shoulders:  Place shoulders along edges of subbase and base course to 
prevent lateral movement.  Construct shoulders, at least 12 inches wide, of satisfactory 
soil materials and compact simultaneously with each subbase and base layer to not 
less than 95 percent of maximum dry unit weight according to ASTM D 1557. 

3.19 DRAINAGE COURSE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place 
concrete slabs-on-grade as follows: 

1. Install subdrainage geotextile on prepared subgrade according to manufacturer’s 
written instructions, overlapping sides and ends. 

2. Compact each layer of drainage course to required cross sections and 
thicknesses to not less than 95 percent of maximum dry unit weight according to 
ASTM D 1557. 

3.20 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent geotechnical engineering testing 
agency to perform field quality control testing. 
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B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  
Proceed with subsequent earthwork only after test results for previously completed 
work comply with requirements. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be 
performed to verify design-bearing capacities.  Subsequent verification and approval of 
other footing subgrades may be based on a visual comparison of subgrade with tested 
subgrade when approved by Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and 
backfill layer, at least 1 test for every 2000 sq. ft. or less of paved area or building 
slab, but in no case fewer than 3 tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for 
each 100 feet or less of wall length, but no fewer than 2 tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test 
for each 150 feet or less of trench length, but no fewer than 2 tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved 
degree of compaction specified, scarify and moisten or aerate, or remove and replace 
soil to depth required; re-compact and retest until specified compaction is obtained. 

3.21 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and 
erosion.  Keep free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due 
to subsequent construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; 
reshape and re-compact. 

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match 
adjacent work, and eliminate evidence of restoration to greatest extent possible. 

3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including 
unsatisfactory soil, trash, and debris, and legally dispose of it off the Owner's property. 

END OF SECTION 
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SECTION 02 41 19 
SELECTIVE STRUCTURE DEMOLITION 

 

PART 1 GENERAL 

1.1    SECTION INCLUDES 

A. Examination of areas. 

B. Utility services and mechanical/electrical systems. 

C. Preparation. 

D. General selective demolition procedures. 

E. Demolition and removal of selected portions of building or structure. 

F. Disposal of demolished materials. 

G. Cleaning. 

H. Schedule of selective demolition. 

 

1.2   RELATED SECTIONS 

A. Division 01 Sections – General Requirements. 

 

1.3   REFERENCES 

A. ANSI/ASSE A10.6 – Safety Requirements for Demolition Operations. 

B. 40 CFR 82 – Protection of Stratospheric Ozone. 

C. OSHA - Standards for the Construction Industry (29 CFR Part 1926). 

D. NFPA 241 – Safeguarding Construction, Alteration, and Demolition Operation. 

 

1.4 DEFINITIONS 

A. Remove: Detach items from existing construction and legally dispose of them off-site 

unless indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage: Carefully detach from existing construction, in a manner to 

prevent damage, and deliver to Owner Representative ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and 

reinstall where indicated. 

D. Existing to Remain: Existing items of construction that are not to be permanently 

removed and that are not otherwise indicated to be removed, removed and salvaged, 

or removed and reinstalled. 

E. Relocation: Existing item to be removed and relocated to a different location within the 
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project. 

 

1.5   MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

 

1.6   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. 

 

1.7   INFORMATIONAL SUBMITTALS 

A. Section 01340 – Submittal Procedures. 

B. Proposed Protection Measures: Submit report, including drawings, that indicates the 

measures proposed for protecting individuals and property, for environmental 

protection, for dust control and for noise control. Indicate proposed locations and 

construction of barriers. 

C. Schedule of Selective Demolition Activities: Indicate the following: 

1. Coordinate with Construction Duration and Phasing, for sequencing of demolition 

activities. Detailed sequence of selective demolition and removal work, with 

starting and ending dates for each activity.  

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 adjacent buildings.  

D. Inventory: Submit a list of items to be removed and salvaged and deliver to Owner 

Representative prior to start of demolition. 

E. Predemolition Photographs or Video: Submit before Work begins. 
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F. Warranties: Documentation indicated that existing warranties are still in effect after 

completion of selective demolition. 

 

1.8   CLOSEOUT SUBMITTALS 

A. Section 01340 – Submittal Procedures. 

B. Inventory: Submit a list of items that have been removed and salvaged. 

C. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill 

facility licensed to accept hazardous wastes. 

D. Recycled Receipts: Receipts of recycled materials with volume or weight details. 

 

1.9   FIELD CONDITIONS 

A. Construct temporary insulated dust-proof partitions where required to separate areas 

where noisy or extensive dirt or dust operations are performed. Equip partitions with 

dustproof doors and security locks. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by 

Owner as far as practical. 

C. Notify Architect-Engineer 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. 

 

PART 2  - PRODUCTS 

 

2.1 PERFORMANCE REQUIREMENTS 

A. Erect and maintain dust-proof partitions and closures as required to prevent spread of 

dust or fumes to occupied portions of the building. Coordinate demolition activities with 

IAQ Plan During Construction required in section 01 81 19 – Indoor Air Quality 

Requirements. 



                                                               02 41 19- 4 
 

B. Equip partitions with dust proof doors and security locks if required. 

 

 

C. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning selective demolition. Comply with hauling and disposal regulations of 

authorities having jurisdiction. 

D. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

E. Contractors performing hot work (welding, cutting, soldering, brazing, other) shall 

comply with OSHA's requirements (29 CFR 1926.352, Fire Prevention for Welding and 

Cutting) and implement hot work programs including the use of a written hot work 

permit. 

 

PART 3  - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective 

demolition operations. 

B. Owner does not guarantee that existing conditions are same as those indicated in 

record documents. 

C. Survey existing conditions and correlate with requirements indicated to determine 

extent of selective demolition required. 

D. When unanticipated mechanical, electrical, or structural elements that conflict with 

intended function or design are encountered, investigate and measure the nature and 

extent of conflict. Promptly submit a written report to Architect-Engineer. 

E. Perform an engineering survey of condition of building to determine whether removing 

any element might result in structural deficiency or unplanned collapse of any portion 

of structure or adjacent structures during selective building demolition operations. 
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1. Perform surveys as the Work progresses to detect hazards resulting from selective 

demolition activities. 

F. Survey of Existing Conditions: Record existing conditions by use of preconstruction 

photographs or preconstruction videotapes. 

1. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused 

by salvage operations. 

 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

 

A. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, 

identify, disconnect, and seal or cap off indicated utility services and 

mechanical/electrical systems serving areas to be selectively demolished. 

1. Owner and/or Building manager will arrange to shut off indicated services/systems 

when requested by Contractor. 

2. Arrange to shut off indicated utilities with utility companies. 

3. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that 

maintain continuity of services/systems to other parts of building. 

4. Disconnect, demolish, and remove systems, equipment, and components 

indicated to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and 

cap or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with 

same or compatible piping material. 

c. Equipment to Be Removed: Disconnect and cap services and remove 

equipment. 

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, 

and make equipment operational. 

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

 

3.3 PREPARATION 

A. 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. 

B. Temporary Facilities: Provide temporary barricades and other protection required to 

prevent injury to people and damage to adjacent buildings and facilities to remain. 

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

area and to and from occupied portions of building. 

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 all code and regulations for temporary enclosures and dust control. 

 

6. Strengthen or add new supports when required during progress of selective 

demolition. 

 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required 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, to minimize disturbance of adjacent surfaces. 

Temporarily cover openings to remain. 
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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 fire watch and 

portable fire-suppression devices during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials 

and promptly dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to 

avoid free fall and to prevent ground impact or dust generation. 

8. Locate selective demolition equipment and remove debris and materials so as not 

to impose excessive loads on supporting walls, floors, or framing. 

9. Dispose of demolished items and materials promptly. Comply with all codes and 

regulations. 

B. Existing Items to Remain: Protect construction indicated to remain against damage 

and soiling during selective demolition. When permitted by Architect-Engineer, 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: Demolish in small sections. Using power-driven saw, cut concrete to a depth 

of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from 

reinforcement at perimeter of areas being demolished, cut reinforcement, and then 

remove remainder of concrete. Neatly trim openings to dimensions indicated. 

B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to 

remain, using power-driven saw, then remove masonry between saw cuts. 

C. Windows, Doors and Frames: Remove as units, complete with trim and accessories. 

Repair edges of openings as required. 

 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. General: Except for items or materials indicated to be recycled, reused, salvaged, 

reinstalled, or otherwise indicated to remain Owner’s property, remove demolished 
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materials from Project site and legally dispose of them in an EPA-approved landfill. 

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 01 74 19. 

B. Burning: Do not burn demolished materials. 

C. Disposal: Transport demolished materials off Owner’s property and legally disposes 

of them. 

 

3.7 CLEANING 

 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by 

selective demolition operations.  

B. Leave building in broom condition. 

C. Return adjacent areas to condition existing before selective demolition operations 

began. 

 

3.8 SCHEDULE OF SELECTIVE DEMOLITION 

A. Coordinate with requirements for construction phasing as Contract Documents. 

 

 

END OF SECTION 
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SECTION 03 30 00 
CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, 
concrete materials, mix design, placement procedures, and finishes. 

B. Related Sections include the following: 

1. Division 2 Section "Cement Concrete Pavement" for concrete pavement and 
walks. 

2. Division 3 Section "Concrete Toppings" for metallic and nonmetallic concrete 
floor toppings. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more 
of blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume. 

1.4 SUBMITTALS 

A. Product Data: For each type of manufactured material and product indicated. 

B. Design Mixes: For each concrete mix. Include alternate mix designs when 
characteristics of materials, project conditions, weather, test results, or other 
circumstances warrant adjustments. 

1. Indicate amounts of mix water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Details of fabrication, bending, and 
placement, prepared according to ACI 315, "Details and Detailing of Concrete 
Reinforcement." Include material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, arrangement, and supports of concrete reinforcement. Include special 
reinforcement required for openings through concrete structures. 

D. Postensioning steel cables Shop Drawings: Details of fabrications and placement 

E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified 
professional engineer de- tailing fabrication, assembly, and support of formwork. 
Design and engineering of formwork are Contractor's responsibility. 
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1. Shoring and Reshoring: Indicate proposed schedule and sequence of 
stripping formwork, shoring removal, and installing and removing reshoring. 

F. Welding Certificates: Copies of certificates for welding procedures and personnel. 

G. Material Certificates: Signed by manufacturers certifying that each of the following 
items complies with requirements: 

1. Cementitious materials and aggregates. 

2. Form materials and form-release agents. 

3. Steel reinforcement and reinforcement accessories. 

4. Fiber reinforcement. 

5. Admixtures. 

6. Waterstops. 

7. Curing materials. 

8. Floor and slab treatments. 

9. Bonding agents. 

10. Adhesives. 

11. Vapor retarders. 

12. Epoxy joint filler. 

13. Joint-filler strips. 

14. Repair materials. 

H. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who has completed concrete Work 
similar in material, de- sign, and extent to that indicated for this Project and whose 
work has resulted in construction with a record of successful in-service performance. 

B. Professional Engineer Qualifications: A professional engineer who is legally 
qualified to practice in juris- diction where Project is located and who is experienced 
in providing engineering services of the kind indicated. Engineering services are 
defined as those performed for formwork and shoring and reshoring installations 
that are similar to those indicated for this Project in material, design, and extent. 

C. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products complying with ASTM C 94 requirements for production facilities 
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and equipment. 

1. Manufacturer must be certified according to the National Ready Mixed 
Concrete Association's Certification of Ready Mixed Concrete Production 
Facilities. 

D. Testing Agency Qualifications: An independent testing agency, acceptable to 
authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 
to conduct the testing indicated, as document- ed according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field 
Testing Technician, Grade 1, according to ACI CP-1 or an equivalent 
certification program. 

E. Source Limitations: Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, each aggregate from one source, and 
each admixture from the same manufacturer. 

F. Welding: Qualify procedures and personnel according to AWS D1.4, "Structural 
Welding Code-- Reinforcing Steel." 

G. ACI Publications: Comply with the following, unless more stringent provisions are 
indicated: 

1. ACI 301, "Specification for Structural Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and 
Materials." 

H. Preinstallation Conference: Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Meetings." 

1. Before submitting design mixes, review concrete mix design and examine 
procedures for ensuring quality of concrete materials. Require representatives 
of each entity directly concerned with cast- in-place concrete to attend, 
including the following: 

a. Contractor's superintendent. 

b. Independent testing agency responsible for concrete design mixes. 

c. Ready-mix concrete producer. 

d. Concrete subcontractor. 

1.6. DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

B. Avoid damaging coatings on steel reinforcement. 

C. Repair damaged epoxy coatings on steel reinforcement according to ASTM D 3963/D 
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3963M. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that will provide 
continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes 
to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with 
DOC PS 1, and as follows: 

a. Medium-density overlay, Class 1, or better, mill-release agent treated and 
edge sealed. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved 
material. Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-
reinforced plastic, paper, or fiber tubes that will produce surfaces with gradual or 
abrupt irregularities not exceeding specified formwork surface class. Provide units 
with sufficient wall thickness to resist plastic concrete loads without detrimental 
deformation. 

D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist 
plastic concrete loads without detrimental deformation. 

E. Void Forms: Biodegradable paper surface, treated for moisture resistance, 
structurally sufficient to support weight of plastic concrete and other superimposed 
loads. 

F. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), 
minimum. 

G. Form-Release Agent: Commercially formulated form-release agent that will not 
bond with, stain, or adversely affect concrete surfaces and will not impair 
subsequent treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

H. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 
plastic form ties de- signed to resist lateral pressure of fresh concrete on forms and 
to prevent spalling of concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to 
the plane of the ex- posed concrete surface. 

2. Furnish ties that, when removed, will leave holes not larger than 1 inch (25 
mm) in diameter in concrete surface. 
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3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed from U.S. 
domestic manufacturer only. 

B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed from U.S. 
domestic manufacturer only. 

C. Epoxy-Coated Fabricated Reinforcing Bars: ASTM A 934/A 934M, and as follows: 

1. Steel Reinforcement: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed 
form U.S. domestic manufacturer only. 

D. Steel Bar Mats: ASTM A 184/A 184M, assembled with clips. 

1. Steel Reinforcement: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed 
bars. 

E. Plain-Steel Wire: ASTM A 82, as drawn. 

F. Deformed-Steel Wire: ASTM A 496. 

G. Epoxy-Coated Wire: ASTM A 884/A 884M, Class A coated, plain-steel wire. 

H. Plain-Steel Welded Wire Fabric: ASTM A 185, fabricated from as-drawn steel wire 
into flat sheets. 

I. Deformed-Steel Welded Wire Fabric: ASTM A 497, flat sheet. 

J. Epoxy-Coated Welded Wire Fabric: ASTM A 884/A 884M, Class A, plain steel. 

2.3 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, 
and fastening reinforcing bars and welded wire fabric in place. Manufacture bar 
supports according to CRSI's "Manual of Standard Practice" from steel wire, plastic, 
or precast concrete or fiber-reinforced concrete of greater com- pressive strength 
than concrete, and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar support contact 
forms, use CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar 
supports. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-
polymer-coated wire bar supports. 

B. Joint Dowel Bars: Plain-steel bars, ASTM A 615/A 615M, Grade 60 (Grade 420). 
Cut bars true to length with ends square and free of burrs. 
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C. Epoxy-Coated Joint Dowel Bars: ASTM A 775/A 775M; with ASTM A 615/A 615M, 
Grade 60 (Grade 420), plain-steel bars. 

D. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy 
coating on reinforcement and complying with ASTM A 775/A 755M. 

E. CONCRETE MATERIALS 

Normal-Weight Aggregate: ASTM C 33, uniformly graded, and as follows: 

1. Class: Moderate weathering region, but not less than 3M. 

2. Nominal Maximum Aggregate Size: 1 inch (25 mm), or as indicated on 
drawings. 

3. Combined Aggregate Gradation: Well graded from coarsest to finest with not 
more than 18 percent and not less than 8 percent retained on an individual 
sieve, except that less than 8 percent may be retained on coarsest sieve and 
on No. 50 (0.3-mm) sieve, and less than 8 percent may be retained on sieves 
finer than No. 50 (0.3 mm). 

F. Lightweight Aggregate: ASTM C 330. 

1. Nominal Maximum Aggregate Size: as indicated drawings. 

G. Water: Potable and complying with ASTM C 94. 

2.4 ADMIXTURES 

A. General: Admixtures certified by manufacturer to contain no more than 0.1 percent 
water-soluble chloride ions by mass of cementitious material and to be compatible 
with other admixtures and cementitious mate- rials. Do not use admixtures 
containing calcium chloride. 

B. Air-Entraining Admixture: ASTM C 260. 

C. Water-Reducing Admixture: ASTM C 494, Type A. 

D. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 

E. Water-Reducing and Accelerating Admixture: ASTM C 494, Type E. 

F. Water-Reducing and Retarding Admixture: ASTM C 494, Type D. 

G. Corrosion-Inhibiting Admixture: When indicated use commercially formulated, 
anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a 
protective barrier and minimizing chloride reactions with steel reinforcement in 
concrete. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated into the Work include, but are not limited to, the 
following: 
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a. DCI or DCI-S; W. R. Grace & Co., Construction Products Div. 

b. Rheocrete 222+; Master Builders, Inc. 

c. FerroGard-901; Sika Corporation. 

2.5 FIBER REINFORCEMENT 

A. Carbon-Steel Fiber: ASTM A 820, deformed, minimum 2.4 inches (60 mm) long, 
and of diameter or effec- tive diameter indicated. 

1. Fiber: Type 1, cold-drawn wire, or Type 2, cut sheet. 

B. Synthetic Fiber: Fibrillated or monofilament polypropylene fibers engineered and 
designed for use in con- crete, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 
inches (13 to 38 mm) long. 

C. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Carbon-Steel Fibers: 

a. Dramix; Bekaert Corporation. 

b. Fibercon; Fibercon International. 

c. Zorex; Novocon International Inc. 

2. Fibrillated Fibers: 

a. Fibrasol F; Axim Concrete Technologies. 

b. Fibermesh; Fibermesh, Div. of Synthetic Industries. 

c. Forta; Forta Corporation. 

d. Grace Fibers; W. R. Grace & Co., Construction Products Div. 

3. Monofilament Fibers: 

a. Fibrasol IIP; Axim Concrete Technologies. 

b. Fiberstrand 100; Euclid Chemical Co. 

c. Fibermix Stealth; Fibermesh, Div. of Synthetic Industries. 

d. Forta Mono; Forta Corporation. 

e. Grace MicroFiber; W. R. Grace & Co., Construction Products Div. 

f. Hi-Tech PPM Fiber; Hi-Tech Fibers, Div. of Martin Color-Fi, Inc. 
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g. Polystrand 1000; Metalcrete Industries. 

2.6 WATERSTOPS 

A. Flexible Rubber Waterstops: CE CRD-C 513, for embedding in concrete to 
prevent passage of fluids through joints. Factory fabricate corners, intersections, 
and directional changes. 

1. Profile: Ribbed with center bulb or as indicated. 

B. Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent 
passage of fluids through joints. Factory fabricate corners, intersections, and 
directional changes. 

1. Profile: Ribbed with center bulb or as indicated. 

C. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following: 

1. Rubber Waterstops: 

a. Greenstreak. 

b. Progress Unlimited Inc. 

c. Westec Barrier Technologies; Div. of Western Textile Products, Inc. 

d. Williams Products, Inc. 

2. PVC Waterstops: 

a. Greenstreak. 

b. Meadows: W. R. Meadows, Inc. 

c. Murphy: Paul Murphy Plastics Co. 

d. Progress Unlimited Inc. 

e. Sternson Group. 

f. Tamms Industries Co.; Div. of LaPorte Construction Chemicals North 
America, Inc. 

g. Vinylex Corporation. 

h. Westec Barrier Technologies; Div. of Western Textile Products, Inc. 

D. Self-Expanding Strip Waterstops: Manufactured rectangular or trapezoidal strip, 
sodium bentonite or other hydrophylic material for adhesive bonding to concrete. 
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1. Available Products: Subject to compliance with requirements, products that 
may be incorporated into the Work include, but are not limited to, the 
following: 

a. Volclay Waterstop-RX; Colloid Environmental Technologies Co. 

b. Conseal CS-231; Concrete Sealants Inc. 

c. Swellseal Joint; De Neef Construction Chemicals (U.S.) Inc. 

d. Hydrotite; Greenstreak. 

e. Mirastop; Mirafi Moisture Protection, Div. of Royal Ten Cate (USA), Inc. 

f. Adeka Ultra Seal; Mitsubishi International Corporation. 

g. Superstop; Progress Unlimited Inc. 

2.7 VAPOR RETARDERS 

A. Vapor Retarder: ASTM E 1745, Class C, of one of the following materials; or 
polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) thick: 

1. Nonwoven, polyester-reinforced, polyethylene coated sheet; 10 mils (0.25 mm) 
thick. 

2. Three-ply, nylon- or polyester-cord-reinforced, laminated, high-density 
polyethylene sheet; 7.8 mils (0.18 mm) thick. 

3. Available Product: Subject to compliance with requirements, a product that 
may be incorporated into the Work includes, but is not limited to, "Griffolyn T-
85" by Reef Industries Inc. 

B. Fine-Graded Granular Material: When indicated on drawings use clean mixture of 
crushed stone, crushed gravel, and manufactured or natural sand; ASTM D 448, 
Size 10, with 100 percent passing a No. 4 (4.75- mm) sieve and 10 to 30 percent 
passing a No. 100 (0.15-mm) sieve; meeting deleterious substance limits of ASTM 
C 33 for fine aggregates. 

C. Granular Fill: When indicated on drawings use clean mixture of crushed stone or 
crushed or uncrushed gravel; ASTM D 448, Size 57, with 100 percent passing a 1-
1/2-inch (38-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve. 

2.8 FLOOR AND SLAB TREATMENTS 

A. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, 
abrasive aggregate of fused aluminum-oxide granules or crushed emery with emery 
aggregate containing not less than 50 per- cent aluminum oxide and not less than 
25 percent ferric oxide; unaffected by freezing, moisture, and cleaning materials. 

B. Unpigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry 
combination of Portland cement, graded quartz aggregate, and plasticizing 
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admixture. 

C. Pigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry combination 
of Portland cement, graded quartz aggregate, coloring pigments, and plasticizing 
admixture. Use coloring pigments that are finely ground, nonfading mineral oxides 
interground with cement. 

1. Colors: As indicated by referencing manufacturer's designations. 

D. Penetrating Liquid Floor Treatment: Chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; 
colorless; that penetrates, hardens, and densifies concrete surfaces. 

E. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Unpigmented Mineral Dry-Shake Floor Hardener: 

a. Non-Metallic Floor Hardener; Burke Group, LLC (The). 

b. Concolor; ChemMasters. 

c. Conshake 500; Conspec Marketing & Manufacturing Co., Inc. 

d. Quartz Tuff; Dayton Superior Corporation. 

e. Surflex; Euclid Chemical Co. 

f. Tycron; Kaufman Products, Inc. 

g. Colorhard; Lambert Corporation. 

h. Quartzplate; L&M Construction Chemicals, Inc. 

i. Maximent; Master Builders, Inc. 

j. Floor Quartz; Metalcrete Industries. 

k. Hard Top; Richmond Screw Anchor Co. 

l. Lithochrome Color Hardener; L. M. Scofield Co. 

m. Harcol; Sonneborn, Div. of ChemRex, Inc. 

n. Durag Premium; Sternson Group. 

o. Hard Top; Symons Corporation. 

2. Pigmented Mineral Dry-Shake Floor Hardener: 
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a. Non-Metallic Floor Hardener; Burke Group, LLC (The). 

b. Concolor; ChemMasters. 

c. Conshake 600; Conspec Marketing & Manufacturing Co., Inc. 

d. Quartz Tuff; Dayton Superior Corporation. 

e. Surflex; Euclid Chemical Co. 

f. Tycron; Kaufman Products, Inc. 

g. Colorhard; Lambert Corporation. 

h. Quartzplate; L&M Construction Chemicals, Inc. 

i. Maximent; Master Builders, Inc. 

j. Floor Quartz; Metalcrete Industries. 

k. Lithochrome Color Hardener; L. M. Scofield Co. 

l. Harcol; Sonneborn, Div. of ChemRex, Inc. 

m. Colorplete; Sternson Group. 

3. Penetrating Liquid Floor Treatment: 

a. Titan Hard; Burke Group, LLC (The). 

b. Chemisil Plus; ChemMasters. 

c. Intraseal; Conspec Marketing & Manufacturing Co., Inc. 

d. Ashford Formula; Curecrete Chemical Co., Inc. 

e. Day-Chem Sure Hard; Dayton Superior Corporation. 

f. Euco Diamond Hard; Euclid Chemical Co. 

g. Seal Hard; L&M Construction Chemicals, Inc. 

h. Vexcon Starseal PS; Vexcon Chemicals, Inc. 

2.9 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured 
for application to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry. 
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C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-
polyethylene sheet. 

D. Water: Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B. 

F. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, 18 to 22 per- cent solids. 

G. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Evaporation Retarder: 

a. Cimfilm; Axim Concrete Technologies. 

b. Finishing Aid Concentrate; Burke Group, LLC (The). 

c. Spray-Film; ChemMasters. 

d. Aquafilm; Conspec Marketing & Manufacturing Co., Inc. 

e. Sure Film; Dayton Superior Corporation. 

f. Eucobar; Euclid Chemical Co. 

g. Vapor Aid; Kaufman Products, Inc. 

h. Lambco Skin; Lambert Corporation. 

i. E-Con; L&M Construction Chemicals, Inc. 

j. Confilm; Master Builders, Inc. 

k. Waterhold; Metalcrete Industries. 

l. Rich Film; Richmond Screw Anchor Co. 

m. SikaFilm; Sika Corporation. 

n. Finishing Aid; Symons Corporation. 

o. Certi-Vex EnvioAssist; Vexcon Chemicals, Inc. 

2. Clear, Solvent-Borne, Membrane-Forming Curing Compound: 
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a. AH Clear Cure; Anti-Hydro International, Inc. 

b. Spartan-Cote; Burke Group, LLC (The). 

c. Spray-Cure & Seal 15; ChemMasters. 

d. Conspec #1-15 percent solids; Conspec Marketing & Manufacturing Co., 
Inc. 

e. Day-Chem Cure and Seal; Dayton Superior Corporation. 

f. Diamond Clear; Euclid Chemical Co. 

g. Nitocure S; Fosroc. 

h. Cure & Seal 309; Kaufman Products Inc. 

i. Lambco 120; Lambert Corporation. 

j. L&M Dress & Seal 18; L&M Construction Chemicals, Inc. 

k. CS-309; W. R. Meadows, Inc. 

l. Seal N Kure; Metalcrete Industries. 

m. Rich Seal 14 percent UV; Richmond Screw Anchor Co. 

n. Kure-N-Seal; Sonneborn, Div. of ChemRex, Inc. 

o. Flortec 14; Sternson Group. 

p. Cure & Seal 14 percent; Symons Corporation. 

q. Clear Seal 150; Tamms Industries Co., Div. of LaPorte Construction 
Chemicals of North America, Inc. 

r. Acrylic Cure; Unitex. 

s. Certi-Vex AC 309; Vexcon Chemicals, Inc. 

3. Clear, Waterborne, Membrane-Forming Curing Compound: 

a. AH Clear Cure WB; Anti-Hydro International, Inc. 

b. Klear Kote WB II Regular; Burke Chemicals. 

c. Safe-Cure & Seal 20; ChemMasters. 

d. High Seal; Conspec Marketing & Manufacturing Co., Inc. 

e. Safe Cure and Seal; Dayton Superior Corporation. 
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f. Aqua Cure VOX; Euclid Chemical Co. 

g. Cure & Seal 309 Emulsion; Kaufman Products Inc. 

h. Glazecote Sealer-20; Lambert Corporation. 

i. Dress & Seal WB; L&M Construction Chemicals, Inc. 

j. Vocomp-20; W. R. Meadows, Inc. 

k. Metcure; Metalcrete Industries. 

l. Cure & Seal 150E; Nox-Crete Products Group, Kinsman Corporation. 

m. Rich Seal 14 percent E; Richmond Screw Anchor Co. 

n. Kure-N-Seal WB; Sonneborn, Div. of ChemRex, Inc. 

o. Florseal W.B.; Sternson Group. 

p. Cure & Seal 14 percent E; Symons Corporation. 

q. Seal Cure WB 150; Tamms Industries Co., Div. of LaPorte Construction 
Chemicals of North America, Inc. 

r. Hydro Seal; Unitex. 

s. Starseal 309; Vexcon Chemicals, Inc. 

4. Clear, Waterborne, Membrane-Forming Curing Compound, 18 to 22 Percent 
Solids: 

a. Klear Kote WB II 20 percent; Burke Chemicals. 

b. Safe-Cure & Seal 20; ChemMasters. 

c. Conspec 21; Conspec Marketing & Manufacturing Co., Inc. 

d. Diamond Clear VOX; Euclid Chemical Co. 

e. SureCure Emulsion; Kaufman Products Inc. 

f. Glazecote Sealer-20; Lambert Corporation. 

g. Dress & Seal WB; L&M Construction Chemicals, Inc. 

h. Vocomp-20; W. R. Meadows, Inc. 

i. Metcure 0800; Metalcrete Industries. 

j. Cure & Seal 200E; Nox-Crete Products Group, Kinsman Corporation. 
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k. Rich Seal 18 percent E; Richmond Screw Anchor Co. 

l. Kure-N-Seal W; Sonneborn, Div. of ChemRex, Inc. 

m. Florseal W.B.; Sternson Group. 

n. Cure & Seal 18 percent E; Symons Corporation. 

o. Seal Cure WB STD; Tamms Industries Co., Div. of LaPorte Construction 
Chemicals of North America, Inc. 

p. Hydro Seal 800; Unitex. 

q. Starseal 0800; Vexcon Chemicals, Inc. 

2.10 RELATED MATERIALS 

A. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 
1752, cork or self- expanding cork. 

B. Epoxy Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a 
Shore A hardness of 80 per ASTM D 2240. 

C. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy-Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of 
humid curing and bonding to damp surfaces, of class and grade to suit 
requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed 
concrete to hardened concrete. 

E. Reglets: Fabricate reglets of not less than 0.0217-inch- (0.55-mm-) thick galvanized 
steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of 
concrete or debris. 

F. Dovetail Anchor Slots: Hot-dip galvanized steel sheet, not less than 0.0336 inch 
(0.85 mm) thick, with bent tab anchors. Temporarily fill or cover face opening of 
slots to prevent intrusion of concrete or debris. 

2.11 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that 
can be applied in thick- nesses from 1/8 inch (3.2 mm) and that can be feathered at 
edges to match adjacent floor elevations. 

1. Cement Binder: ASTM C 150, Portland cement or hydraulic or blended 
hydraulic cement as de- fined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 
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3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or 
coarse sand as recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when 
tested according to ASTM C 109/C 109M. 

B. Repair Topping: Traffic-bearing, cement-based, polymer-modified, self-leveling 
product that can be ap- plied in thicknesses from 1/4 inch (6 mm). 

1. Cement Binder: ASTM C 150, Portland cement or hydraulic or blended 
hydraulic cement as de- fined in ASTM C 219. 

2. Primer: Product of topping manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or 
coarse sand as recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5700 psi (39 MPa) at 28 days when 
tested according to ASTM C 109/C 109M. 

2.12 CONCRETE MIXES 

A. Prepare design mixes for each type and strength of concrete determined by either 
laboratory trial mix or field test data bases, as follows: 

1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301. 

2. Proportion lightweight structural concrete according to ACI 211.2 and ACI 301. 

B. Footings and Foundation Walls: Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days): 4500 psi (20.7 MPa). 

2. Maximum Slump for Concrete Containing High-Range Water-Reducing 
Admixture: 8 inches (200 mm) after admixture is added to concrete with 2- to 
4-inch (50- to 100-mm) slump. 

3. Maximum water/cement ratio shall not exceed 0.50. 

C. Slab-on-Grade: Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days): 4500 psi (20.7 MPa). 

2. Minimum Cementitious Materials Content: 520 lb/cu. yd. (309 kg/cu. m). 

3. Maximum Slump: 4 inches (100 mm). 

4. Maximum water/cement ratio shall not exceed 0.50. 

D. Suspended Slabs: Proportion normal-weight concrete mix as follows: 
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1. Compressive Strength (28 Days): 4500 psi (27.6 MPa). 

2. Maximum Slump: 4 inches (100 mm). 

3. Maximum water/cement ratio shall no exceed 0.45. 

E. Building Frame Members: Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days): As indicated on drawings, but not less than 
4000 psi (27.6 MPa). 

2. Maximum Slump: 4 inches (100 mm). 

3. Maximum Slump for Concrete Containing High-Range Water-Reducing 
Admixture: 8 inches (200 mm) after admixture is added to concrete with 2- to 
4-inch (50- to 100-mm) slump. 

4. Maximum water/cement ratio shall no exceed 0.48. 

F. Cementitious Materials: With a previous approval of the Structural Engineer, Limit 
percentage, by weight, of cementitious materials other than Portland cement in 
concrete as follows: 

1. Fly Ash: 25 percent. 

2. Combined Fly Ash and Pozzolan: 25 percent. 

3. Ground Granulated Blast-Furnace Slag: 50 percent. 

4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 
50 percent Portland cement minimum, with fly ash or pozzolan not exceeding 
25 percent. 

5. Silica Fume: 10 percent. 

6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or 
pozzolans not exceeding 25 percent and silica fume not exceeding 10 
percent. 

7. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and 
Silica Fume: 50 percent Portland cement minimum, with fly ash or pozzolans 
not exceeding 25 percent and silica fume not exceeding 10 percent. 

G. Maximum Water-Cementitious Materials Ratio: Shall be as indicated on drawings 
and on articles 

2.13,C,D,E & F of these specifications, but under any circumstances shall be more 
than 0.55. 

H. Air Content: Add air-entraining admixture at manufacturer's prescribed rate to result 
in concrete at point of placement having an air content as follows within a tolerance 
of plus 1 or minus 1.5 percent, unless other- wise indicated: 
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1. Air Content: 4 percent for 1-1/2-inch- (38-mm-) nominal maximum aggregate 
size. 

2. Air Content: 4.5 percent for 1-inch- (25-mm-) nominal maximum aggregate 
size. 

3. Air Content: 4.5 percent for 3/4-inch- (19-mm-) nominal maximum aggregate 
size. 

I. Do not air entrain concrete to trowel-finished interior floors and suspended slabs. 
Do not allow entrapped air content to exceed 3 percent. 

J. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

K. Steel-Fiber Reinforcement: When individual add to concrete mix, according to 
manufacturer's written instructions, at a rate of 50 lb/cu. yd. (29.7 kg/cu. m). 

L. Synthetic Fiber: When individual uniformly disperse in concrete mix at 
manufacturer's recommended rate, but not less than 1.5 lb/cu. yd. (0.90 kg/cu. m). 

M. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture or high-range water-reducing admixture 
(superplasticizer) in concrete, as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use 
industrial slabs and parking structure slabs, concrete required to be watertight, 
and concrete with a water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixes where indicated. 

 

2.13 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.14 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94 and ASTM C 1116, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce 
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature 
is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 
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3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to 
support vertical, lateral, static, and dynamic loads, and construction loads that might 
be applied, until concrete structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, 
alignment, elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as 
follows: 

1. Class A, 1/8 inch (3 mm). 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete 
surfaces. Provide crush or wrecking plates where stripping may damage cast 
concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 
horizontal to 1 vertical. Kerf wood inserts for forming keyways, reglets, recess- es, 
and the like, for easy removal. 

1. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces. Provide and secure 
units to support screed strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area 
of formwork is inaccessible. Close openings with panels tightly fitted to forms and 
securely braced to prevent loss of concrete mortar. Locate temporary openings in 
forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. Determine sizes and locations from trades 
providing such items. 

J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, 
sawdust, dirt, and other de- bris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for 
adjoining work that is attached to or supported by cast-in-place concrete. Use 
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Setting Drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

1. Install anchor bolts, accurately located, to elevations required. 

2. Install reglets to receive top edge of foundation sheet waterproofing and to 
receive through-wall flashings in outer face of concrete frame at exterior walls, 
where flashing is shown at lintels, shelf angles, and other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork, for sides of beams, walls, columns, and similar parts of the 
Work, that does not sup- port weight of concrete may be removed after cumulatively 
curing at not less than 50 deg F (10 deg C) for 24 hours after placing concrete 
provided concrete is hard enough to not be damaged by form-removal operations 
and provided curing and protection operations are maintained. 

B. Leave formwork, for beam soffits, joists, slabs, and other structural elements, that 
supports weight of concrete in place until concrete has achieved the following: 

1. At least 70 percent of 28-day design compressive strength. 

2. Determine compressive strength of in-place concrete by testing representative 
field- or laboratory- cured test specimens according to ACI 301. 

3. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores. 

C. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for 
exposed surfaces. Apply new form-release agent. 

D. When forms are reused, clean surfaces, remove fins and laitance, and tighten to 
close joints. Align and secure joints to avoid offsets. Do not use patched forms for 
exposed concrete surfaces unless approved by Architect. 

3.4 SHORES AND RESHORES 

A. Comply with ACI 318 (ACI 318M), ACI 301, and recommendations in ACI 347R for 
design, installation, and removal of shoring and reshoring. 

B. In multistory construction, extend shoring or reshoring over a sufficient number of 
stories to distribute loads in such a manner that no floor or member will be 
excessively loaded or will induce tensile stress in concrete members without 
sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. 
Locate and provide adequate reshoring to support construction without excessive 
stress or deflection. 
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3.5 VAPOR RETARDERS 

A. Vapor Retarder: Place, protect, and repair vapor-retarder sheets according to 
ASTM E 1643 and manufacturer's written instructions. 

B. Fine-Graded Granular Material: Cover vapor retarder with fine-graded granular 
material, moisten, and compact with mechanical equipment to elevation tolerances 
of plus 0 inch (0 mm) or minus 3/4 inch (19 mm). 

C. Granular Fill: Cover vapor retarder with granular fill, moisten, and compact with 
mechanical equipment to elevation tolerances of plus 0 inch (0 mm) or minus 3/4 
inch (19 mm). 

1. Place and compact a 1/2-inch- (13-mm-) thick layer of fine-graded granular 
material over granular fill. 

3.6 STEEL REINFORCEMENT 

A. General: Comply with CRSI's "Manual of Standard Practice" for placing 
reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor 
retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign 
materials. 

C. Accurately position, support, and secure reinforcement against displacement. 
Locate and support reinforcement with bar supports to maintain minimum concrete 
cover. Do not tack weld crossing reinforcing bars. 

1. Shop- or field-weld reinforcement according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire fabric in longest practicable lengths on bar supports spaced to 
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh 
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction. Lace overlaps with wire. 

F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-
coated reinforcement. Repair cut and damaged epoxy coatings with epoxy repair 
coating according to ASTM D 3963/D 3963M. 

3.7 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

 

B. Construction Joints: Install so strength and appearance of concrete are not 
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impaired, at locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. Do not Continue 
reinforcement across construction joints, unless otherwise indicated. Do not 
continue reinforcement through sides of strip placements of floors and slabs. 

2. Form from preformed galvanized steel, plastic keyway-section forms, or 
bulkhead forms with keys, unless otherwise indicated. Embed keys at least 1-
1/2 inches (38 mm) into concrete. 

3. When not indicated on drawings locate joints for beams, slabs, joists, and 
girders in the middle third of spans. Offset joints in girders a minimum 
distance of twice the beam width from a beam-girder intersection. 

4.  When not indicated on drawings locate horizontal joints in walls and columns 
at underside of floors, slabs, beams, and girders and at the top of footings or 
floor slabs. 

5. Space vertical joints in walls as indicated. Locate joints beside piers integral 
with walls, near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a depth 
equal to at least one-third of concrete thick- ness, as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge of joint to a radius of 1/8 inch (3 mm). Repeat grooving of 
contraction joints after applying surface finishes. Eliminate groover tool marks 
on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3-mm-) wide 
joints into concrete when cutting action will not tear, abrade, or otherwise 
damage surface and before concrete develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips 
at slab junctions with vertical surfaces, such as column pedestals, foundation walls, 
grade beams, and other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with 
finished concrete surface, unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch (12 mm) or more 
than 1 inch (25 mm) below finished concrete surface where joint sealants, 
specified in Division 7 Section "Joint Seal- ants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one 
length is required, lace or clip sections together. 
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E. Dowel Joints: Install dowel sleeves and dowels or dowel bar and support 
assemblies at joints where indicated. 

1. Use dowel sleeves or lubricate or asphalt-coat one-half of dowel length to 
prevent concrete bonding to one side of joint. 

3.8 WATERSTOPS 

A. Flexible Waterstops: Install in construction joints as indicated to form a continuous 
diaphragm. Install in longest lengths practicable. Support and protect exposed 
waterstops during progress of Work. Field- fabricate joints in waterstops according 
to manufacturer's written instructions. 

B. Self-Expanding Strip Waterstops: Install in construction joints and at other locations 
indicated, according to manufacturer's written instructions, bonding or mechanically 
fastening and firmly pressing into place. Install in longest lengths practicable. 

3.9 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement, 
unless approved by Architect. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mix. 

C. Deposit concrete continuously or in layers of such thickness that no new concrete 
will be placed on concrete that has hardened enough to cause seams or planes of 
weakness. If a section cannot be placed continuously, provide construction joints as 
specified. Deposit concrete to avoid segregation. 

D. Deposit concrete in forms in horizontal layers no deeper than 24 inches (600 mm) 
and in a manner to avoid inclined construction joints. Place each layer while 
preceding layer is still plastic, to avoid cold joints. 

1. Consolidate placed concrete with mechanical vibrating equipment. Use 
equipment and procedures for consolidating concrete recommended by ACI 
309R. 

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
effectiveness of the vibrator. Place vibrators to rapidly penetrate placed layer 
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators 
into lower layers of concrete that have begun to lose plasticity. At each 
insertion, limit du- ration of vibration to time necessary to consolidate concrete 
and complete embedment of reinforcement and other embedded items without 
causing mix constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, 



03 30 00 - 24 

within limits of construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-
textured surface plane, free of humps or hollows, before excess moisture or 
bleedwater appears on the surface. Do not further disturb slab surfaces 
before starting finishing operations. 

F. Hot-Weather Placement: Place concrete according to recommendations in ACI 
305R and as follows, when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg 
F (32 deg C) at time of placement. Chilled mixing water or chopped ice may 
be used to control temperature, provided water equivalent of ice is calculated 
to total amount of mixing water. Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will 
not exceed ambient air temperature immediately before embedding in 
concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing 
concrete. Keep subgrade moisture uniform without standing water, soft spots, 
or dry areas. 

3.10 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material 
with tie holes and defective areas repaired and patched. Remove fins and other 
projections exceeding ACI 347R limits for class of surface specified. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. Repair 
and patch tie holes and defective areas. Re- move fins and other projections 
exceeding 1/8 inch (3 mm) in height. 

1. Apply to concrete surfaces exposed to public view or to be covered with a 
coating or covering material applied directly to concrete, such as 
waterproofing, dampproofing, veneer plaster, or painting. 

2. Do not apply rubbed finish to smooth-formed finish. 

C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar 
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unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a 
texture matching adjacent formed surfaces. Continue final surface treatment of 
formed surfaces uniformly across adjacent unformed surfaces, unless otherwise 
indicated. 

3.11 FINISHING FLOORS AND SLABS 

A. General: Comply with recommendations in ACI 302.1R for screeding, 
restraightening, and finishing operations for concrete surfaces. Do not wet concrete 
surfaces. 

B. Scratch Finish: While still plastic, texture concrete surface that has been screeded 
and bull-floated or darbied. Use stiff brushes, brooms, or rakes. 

1. Apply scratch finish to surfaces indicated and to surfaces to receive concrete 
floor topping or mor- tar setting beds for ceramic or quarry tile, Portland 
cement terrazzo, and other bonded cementitious floor finishes. 

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area 
is small or inaccessible to power driven floats. Restraighten, cut down high spots, 
and fill low spots. Repeat float passes and restraightening until surface is left with a 
uniform, smooth, granular texture. 

1. Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and 
to floor and slab sur- faces to be covered with fluid-applied or sheet 
waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

D. Trowel Finish: After applying float finish, apply first trowel finish and consolidate 
concrete by hand or pow- er-driven trowel. Continue troweling passes and 
restraighten until surface is free of trowel marks and uniform in texture and 
appearance. Grind smooth any surface defects that would telegraph through 
applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces indicated and to floor and slab surfaces 
exposed to view or to be covered with resilient flooring, carpet, ceramic or 
quarry tile set over a cleavage membrane, paint, or another thin film-finish 
coating system. 

2. Finish surfaces to the following tolerances, measured within 24 hours 
according to ASTM E 1155/E 1155M for a randomly trafficked floor surface: 

E. Trowel and Fine-Broom Finish: Apply a partial trowel finish, stopping after second 
troweling, to surfaces indicated and to surfaces where ceramic or quarry tile is to be 
installed by either thickset or thin-set meth- od. Immediately after second troweling, 
and when concrete is still plastic, slightly scarify surface with a fi- ne broom. 

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and 
ramps, and elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by 
brooming with fiber-bristle broom perpendicular to main traffic route. 
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Coordinate required final finish with Architect before ap- plication. 

G. Slip-Resistive Aggregate Finish: Before final floating, apply slip-resistive aggregate 
finish where indicated and to concrete stair treads, platforms, and ramps. Apply 
according to manufacturer's written instructions and as follows: 

1. Uniformly spread 25 lb/100 sq. ft. (12 kg/10 sq. m) of dampened slip-resistive 
aggregate over sur- face in one or two applications. Tamp aggregate flush 
with surface, but do not force below surface. 

2. After broadcasting and tamping, apply float finish. 

3. After curing, lightly work surface with a steel wire brush or an abrasive stone, 
and water to expose slip-resistive aggregate. 

H. Mineral Dry-Shake Floor Hardener Finish: After initial floating, apply mineral dry-
shake materials to sur- faces according to manufacturer's written instructions and as 
follows: 

1. Uniformly apply mineral dry-shake materials at a rate of 100 lb/100 sq. ft. (49 
kg/10 sq. m), unless greater amount is recommended by manufacturer. 

2. Uniformly distribute approximately two-thirds of mineral dry-shake materials 
over surface by hand or with mechanical spreader, and embed by power 
floating. Follow power floating with a second mineral dry-shake application, 
uniformly distributing remainder of material, and embed by power floating. 

3. After final floating, apply a trowel finish. Cure concrete with curing compound 
recommended by dry-shake material manufacturer and apply immediately 
after final finishing. 

3.12 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: Fill in holes and openings left in concrete structures, unless otherwise 
indicated, after work of other trades is in place. Mix, place, and cure concrete, as 
specified, to blend with in-place construction. Provide other miscellaneous concrete 
filling indicated or required to complete Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is 
still green and by steel-troweling surfaces to a hard, dense finish with corners, 
intersections, and terminations slightly round- ed. 

C. Equipment Bases and Foundations: Provide machine and equipment bases and 
foundations as shown on Drawings. Set anchor bolts for machines and equipment 
at correct elevations, complying with diagrams or templates of manufacturer 
furnishing machines and equipment. 

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and 
associated items. Cast-in inserts and accessories as shown on Drawings. Screed, 
tamp, and trowel-finish concrete surfaces. 
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3.13 CONCRETE PROTECTION AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold 
or hot temperatures. Comply with ACI 306.1 for cold-weather protection and with 
recommendations in ACI 305R for hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if 
hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 
kg/sq. m x h) before and during finishing operations. Apply according to 
manufacturer's written instructions after placing, screeding, and bull floating or 
darbying concrete, but before float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, 
supported slabs, and other similar surfaces. If forms remain during curing period, 
moist cure after loosening forms. If removing forms before end of curing period, 
continue curing by one or a combination of the following methods: 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure 
unformed surfaces, including floors and slabs, concrete floor toppings, and other 
surfaces, by one or a combination of the following methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven 
days with the following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. Cover 
concrete surfaces and edges with 12-inch (300-mm) lap over adjacent 
absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with 
sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof 
tape or adhesive. Cure for not less than seven days. Immediately repair any 
holes or tears during curing period using cover material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete 
surfaces to receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete 
surfaces to receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer 
recommends for use with floor coverings. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected 
to heavy rainfall within three hours after initial application. Maintain continuity 
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of coating and repair damage during curing period. 

3.14 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid 
floor treatment according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants 
and complete sur- face repairs. 

2. Do not apply to concrete that is less than seven days old. 

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 
rewet; and repeat brooming or scrubbing. Rinse with water; remove excess 
material until surface is dry. Apply a second coat in a similar manner if surface 
is rough or porous. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by power spray or roller according to 
manufacturer's written instructions. 

3.15 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least six months. Do not fill joints 
until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joint clean and dry. 

C. Install semirigid epoxy joint filler full depth in saw-cut joints and at least 2 inches (50 
mm) deep in formed joints. Overfill joint and trim joint filler flush with top of joint after 
hardening. 

3.16 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. 
Remove and replace concrete that cannot be repaired and patched to Architect's 
approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one-part Portland 
cement to two and one-half parts fine aggregate passing a No. 16 (1.2-mm) sieve, 
using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on 
the surface, and stains and other dis- colorations that cannot be removed by 
cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch (13 mm) in any dimension in solid concrete but not less 
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than 1 inch (25 mm) in depth. Make edges of cuts perpendicular to concrete 
surface. Clean, dampen with water, and brush-coat holes and voids with 
bonding agent. Fill and compact with patching mortar before bonding agent 
has dried. Fill form-tie voids with patching mortar or cone plugs secured in 
place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white Portland 
cement and standard port- land cement so that, when dry, patching mortar will 
match surrounding color. Patch a test area at inconspicuous locations to 
verify mixture and color match before proceeding with patching. Com- pact 
mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability 
and structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, 
for finish and verify sur- face tolerances specified for each surface. Correct low and 
high areas. Test surfaces sloped to drain for trueness of slope and smoothness; 
use a sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch 
(0.25 mm) wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface 
finishing operations by cutting out low areas and replacing with patching 
mortar. Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. Prepare, mix, and apply repair underlayment and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. Feather edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. 
Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 
mm) to match adjacent floor elevations. Pre- pare, mix, and apply repair 
topping and primer according to manufacturer's written instructions to produce 
a smooth, uniform, plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch (25 
mm) or less in diameter, by cutting out and replacing with fresh concrete. 
Remove defective areas with clean, square cuts and expose steel 
reinforcement with at least 3/4 inch (19 mm) clearance all around. Dampen 
concrete surfaces in contact with patching concrete and apply bonding agent. 
Mix patching concrete of same materials and mix as original concrete except 
without coarse aggregate. Place, compact, and finish to blend with adjacent 
finished concrete. Cure in same manner as adjacent concrete. 
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7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with 
patching mortar. Groove top of cracks and cut out holes to sound concrete 
and clean off dust, dirt, and loose particles. Dampen cleaned concrete 
surfaces and apply bonding agent. Place patching mortar before bonding 
agent has dried. Compact patching mortar and finish to match adjacent 
concrete. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to 
Architect's approval. 

3.17 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting 
agency to sample materials, perform tests, and submit test reports during concrete 
placement. Sampling and testing for quality control may include those specified in 
this Article. 

B. Testing Services: Testing of composite samples of fresh concrete obtained 
according to ASTM C 172 shall be performed according to the following 
requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each 
concrete mix exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), 
plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof. 

a. When frequency of testing will provide fewer than five compressive-
strength tests for each concrete mix, testing shall be conducted from at 
least five randomly selected batches or from each batch if fewer than 
five are used. 

2. Slump: ASTM C 143; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mix. 
Perform additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; 
ASTM C 173, volumetric method, for structural lightweight concrete; one test 
for each composite sample, but not less than one test for each day's pour of 
each concrete mix. 

4. Concrete Temperature: ASTM C 1064; one test hourly when air 
temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg 
C) and above, and one test for each composite sample. 

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure 
one set of six standard cylinder specimens for each composite sample. 

a. Cast and field cure one set of six standard cylinder specimens for each 
composite sample. 
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6. Compressive-Strength Tests: ASTM C 39; test three laboratory-cured 
specimens at 7 days and three at 28 days for normal reinforced concrete and 
three field-cured at 1 day for postensioned concrete slabs and other structural 
elements. 

a. A compressive-strength test shall be the average compressive strength 
from three specimens obtained from same composite sample and 
tested at age indicated. 

C. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete. 

D. Strength of each concrete mix will be satisfactory if every average of any three 
consecutive compressive- strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi (3.4 MPa). 

E. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name 
of concrete testing and inspecting agency, location of concrete batch in Work, 
design compressive strength at 28 days, concrete mix proportions and materials, 
compressive breaking strength, and type of break for both 7-and 28-day tests. 

F. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 

G. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by Architect. 
Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42 or by other methods as 
directed by Architect. 

END OF SECTION 03300 
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SECTION 07 52 19 
MODIFIED BITUMEN SHEET ROOFING 

 

PART I - GENERAL 

1 .01 SUMMARY 

A. Insulation 
B. Base Sheet. 
C. Base Sheet Fasteners/PIates. 
D. Modified Bitumen Interply Membrane.  
E. Modified Bitumen Sheet Roofing.  
F. Modified Bitumen Flashings. 
G. Roof Accessories. 
H. Walkways. 
I. Surfacing. 

 
I .02 RELATED SECTIONS 

A. Division 6 Section Carpentry: Wood Nailers. 
B. Division 7 Section Flashing and Sheet Metal: Metal counter Flashings, etc. 
C. Division 7 Section Roof Specialties: Roof Hatches, Prefabricated Curbs. 
D. Division 7 Section Sealants Caulks, Sealants. 
E. Division 15 Section Drainage and Vent Systems: Roof Drains. 

I .03 REFERENCES 
A. ASTM-American Society for Testing and Material. 
B. AWPB-American Wood Preservers' Bureau. C. ASTM D41 -Asphalt Primer 

Used in Roofing. D. NRCA-NationaI Roofing Contractors Association. E. 
ASTM D3601 1 or Il-Asphalt Glass Felt Used in Roofing. F. ASTM D312-
AsphaIt used in Roofing. 

C. UL-Underwriters Laboratories, Fire Classification. 
D. RIC/TIMA — The Roof Insulation Committee of the Thermal Insulation Manufacturers 

Association. 
E. SMACNA-Sheet Metal and Air Conditioning Contractors National Association. 
F. FS HH-1 529b-InsuIation Board, Thermal, Mineral Aggregate. 
G. ASTM DI 227-AsphaIt Emulsion as a Roof Coating. 
H. ASTM DI 863-Mineral Aggregate. 
I. ASTM D2824-Aluminum Pigmented Asphalt Roof Coating. 
J. EPA, Energy Star Program. 

 
I .04 REGULATORY REQUIREMENTS 

A.  Additional Test Agencies & Building Code Requirements: As Applicable. 
 

I .05 SUBMITTALS 
A. Submit product data for: All components to be used, i.e: Primer, Membranes, Coatings, et 

al. 
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B. Only substitutions equal or better approved in writing by Owner prior to scheduled 
installation will be considered. 

I .06 QUALITY ASSURANCE 
 

A. Manufacturer. 

1. Shall provide local Technical Sales Representative to make start-up inspection 
and in-progress site inspections at regular intervals. 

2. Shall provide final inspection of completed roofing system and issuance of the 
warranty. 

B. Contractor. 

1. Roofing contractor shall be a registered applicator by the Manufacturer. 
2. Contractor shall retain a workmanship warranty for the specified system within 

the manufacturer's warranty. 
3. Strict adherence to the manufacturer's most current published specifications 

are to be followed. Deviations must be approved in writing by the architect and 
manufacturer prior to installation. 

C. Designation of Responsible Personnel. 

D. Walkover Inspection. 

1. Attendance: Representative of Owner/Architect, General Contractor, Roofing 
Contractor and Manufacturer's Technical Representative. 

E. Final Inspection. 
 

1. Attendance: Representative of Owner/Architect, General Contractor, 
Roofing Contractor and Membrane Manufacturer's Technical Representative. 
 
2. Minimum agenda: 

 
a. Walkover inspection. 
b. Identification of problems which may impede issuance of warranty.  
c. Creation of punch list.  
 

I .07 DELIVERY STORAGE AND HANDLING 
A. Delivery of Materials. 

1. Deliver and store materials under provisions of Specifications. 
2. Deliver materials to job-site in new, dry, unopened and well marked containers 

showing product and manufacturer's name, production date and/or product 
code. All materials delivered shall be on pallets. 

3. Deliver materials in sufficient quantity to allow continuity of work. 

B. Storage of Materials. 

1. Storage of plies to be protected from water or extreme humidity. 
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2. Store all roll roof materials on end to prevent their becoming 
deformed/damaged. Discard rolls which have flattened, creased or otherwise 
damaged. 

3. Place materials on pallets which are at least four (4) inches above the ground. 
Do not stack pallets. 

4. Rooftop Storage: Disperse materials to avoid concentrated loading. 
5. Cover top and sides of all exterior stored materials with canvas tarpaulin (not 

polyethylene). Secure tarpaulin. 

C. Material Handling. 

1. Handle plies to avoid bending, tearing or other damage during transportation 
and installation. 

2. Material handling equipment shall be selected and operated so as not to 
damage existing construction or applied roofing. Do not operate or situate 
material handling equipment in location(s) that will hinder smooth flow of 
vehicular or pedestrian traffic. 

D. Safety Requirements. 

1. All application, material handling and associated equipment shall conform to 
and be in conformance with OSHA safety requirements. 

2. Comply with Federal, State, Local and Owner fire safety requirements. 
3. Maintain fire extinguishers within easy access whenever power tools, kettles 

or torches are being used. 
 
I .08 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply roofing membrane during inclement weather. 
B. Do not apply roofing membrane to damp or frozen substrates. 
C. Do not expose materials vulnerable to water or sun damage in quantities greater than 

can be weatherproofed during the same day. 

I .09 WARRANTY 

A. Manufacturer shall provide: 
1. 12 years. 
2. Workmanship and Materials. 
3. Total System Warranty. 

PART 2 – PRODUCTS 
 
2.01 MANUFACTURERS 

A. Basis of design is Two ply Styrene Butadiene Styrene (SBS) Modified Bituminous 
Composite Reinforcement Roofing System with new rigid insulation over metal deck 
and over concrete deck by local manufacturer. 

B. Approved equal substitutions are allowed. 
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2.02 SHEET MATERIALS 

A. Base Sheet- One Ply of glass fiber reinforcement SBS Membrane. Shall meet or 
exceed the requirements of ASTM 6163-00 Type I Grade S.

1. Thickness min in mils (mm) =  (2.0)
2. Net ,mass/unit area, min lbs/100ft2 (g/m2) = 45 (2197)
3. Max. load at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 70 (12.3)
4. Elongation at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 1
5. Elongation at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius) MD and 

XMD, min. at max load before and after heat conditioning (%) =  2
6. Tear strength at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius)

Min.,lbf(N)=35 (156)
7. Roll Min weight per 100 SF = 45 lbs (20.5 kg)

B. Modified Bitumen Membrane: SBS Modified Bitumen top membrane with a polyester 
mat reinforcement, finished with ceramic granule as top protection surface area and 
burn-off film or silica sand on the other side. ASTM-D-6164-00 Type I Grade G and 
UBC Standard 15-6-E.

1. Thickness min in mils (mm) =   (3.3)
2. Net ,mass/unit area, min lbs/100ft2 (g/m2) = 75 (3661)
3. Max. load at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 70 (12.3)
4. Elongation at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 20
5. Elongation at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius) MD and XMD, 

min. at max load before and after heat conditioning (%) =  35
6. Tear strength at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius)

Min.,lbf(N)=55 (246)
7. Roll Min weight per 100 SF = 75 lbs (20.5 kg)

C. Cold Adhesive- SBS Adhesive Solvent based cold process asphaltic adhesive, 
asbestos free, specially formulated to bond SBS membranes to insulation and other 
membranes in compliance to ASTM 3019 Type III and ASTM D3409. Application 
requires min. 1.5 gallons per square in smooth surface as required in codes. 
Approximate weight: 10 pounds per Gallons or 50lb per pail.

D. Insulation- Polyisocyanurate Insulation rigid board insulation consisting of a glass-
fiber-reinforced polyisocyanurate foam core laminated between 1 mil smooth, 
reflective aluminum foil facers.

E. Flashing, cant strips, insulation anchorage and accessories acceptable to the 
Roofing Systems Manufacturer.

F. Termination bars- when specified on drawings, provide a compatible termination bar 
to secure flashing and membrane acceptable to the roofing systems manufacturers.

2.04 RELATED MATERIALS 
A. Sealant: One part urethane.
B. Cants: Perlite, ASTM C728, 4" face.
C. Corrosion Resistant Fasteners.
D. Prefabricated Roof Hatches.
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E. Traffic Surfacing: Walking pads: ASTM B-29, 41b. per square
foot.

G. Roof Penetrations protection: One-part precast curb components, 1-Part polyether
pourable sealant, and structural adhesive/sealant designed for compatible roofing.

H. Grease Containment: Guard system installed around the curb of exhaust fans to catch
any output of greases, oils, fats, or other chemicals. System to be compatible with
roofing system.

PART 3 – EXECUTION 

3.01 EXAMINATION AND PROTECTION 

A. Inspection.

1. Verify installation conditions as satisfactory to receive work.
2. Do not install new roofing until all unsatisfactory conditions are corrected.

Beginning work constitutes acceptance of conditions.
3. Check projections, curbs and deck for inadequate anchorage, foreign material,

moisture, or unevenness that would prevent quality of execution of the new roofing
system.

A. General Workmanship.

1. Substrate: Free of foreign particles prior to laying roof membrane.
2. Phased application: Not permitted, all plies shall be completed each day.
3. Confine equipment, storage of materials, debris and the operations and

movement of workers within the limits agreed upon for the project.
4. Where wheeled or other traffic over partially completed roofing is unavoidable,

provide adequate exterior protection to the roof.
5. Wrapper and package materials: Not to be included in roof system.
6. All metal and masonry shall be asphalt primed before fully adhering flashing

sheets.
7. Mechanical Fasteners: Seated firmly with fastener heads flush or below

surface.
8. Base flashing height is not less than eight (8) inches above finished surface.

B. Protection.

1. Contractor shall be responsible for protection of property during course of
work. Lawn, shrubbery, paved areas and building shall be protected from
damage at no extra cost.

2. Roofing and flashing shall be installed and sealed in a watertight manner on
same day of installation or upon the arrival of inclement weather.

3. At the end of each work day, partial installation shall be sealed with water stops
along edges to prevent water entry.

4. At the start of each work day, drains within daily work area shall be plugged.
Plugs are to be removed at end of each work day or before arrival of inclement
weather.

5. Preparation work shall be limited to those areas that can be covered with
installed roofing material on same day or before arrival of inclement weather.
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6. Arrange work sequence to avoid use of newly constructed roofing for storage,
walking surface and equipment movement. Move equipment and ground
storage areas as work progresses.

C. Surface Preparation.

1. Remove all existing roof membrane, flashings and rigid insulation.
2. Verify structural integrity of the deck. Notify the Architect of any deck or curb

deficiency.
3. Remove deteriorated or damaged wood blocking and install new treated wood

blocking to match existing.

3.02 APPLICATION OF INSULATION AND ROOFING: 

1. On concrete structures- cold adhere insulation board to concrete deck using a one-
component, moisture-cured polyurethane adhesive gun applied from pre-pressurized
container.

2. On metal deck structures- mechanically fasten the insulation board over metal deck. Refer
to fastener layout in drawings and/or standard specifications.

3. Apply insulation, cold adhesive, or membranes over clean dry roof deck in strict
conformance with the manufacturer’s specification

4. Cant strips shall be provided at all intersections of roof surfaces with vertical walls,
parapets and curbs. Roofing layers shall be turned up against cant strip and trimmed
parallel with upper edge of cant strip.

5. Roofing shall fit neatly around all pipes, vents, drains, smoke vents and curbs and be
sealed with plastic roof cement Metal flanges of smoke vents, pipes, fans, etc., shall be
embedded in cold adhesive between layers of roofing.  Edges shall be sealed in roofing
with 6” wide cold adhesive saturated web fabric, mopped.

6. At all open edges, treated wood blocking, equal in thickness to the insulation, shall be
firmly fastened to the roof decking as indicated on the drawings. Around all roof openings,
vents, stacks, drains, etc., treated wood blocking nailer strips shall be installed and
securely fastened to the metal deck.

7. Flashings: Aluminum metal as specified in the drawings attached,
8. All materials shall be applied over a clean, dry insulation board as specified by the

manufacturer.

3.03 SITE CONDITIONS 
1. The Contractor shall at all times keep materials and equipment in orderly, safe

arrangement, minimize conflicts with other trades, protect surrounding existing building
and equipment.

2. At the completion of the work, or whenever directed, the contractor shall remove all
rubbish and unused materials accumulated in connection with the Work, and leave the
roofs in a clean and acceptable condition.

3. Strictly comply with all safety regulations.

3.04 APPROVALS 

1. All roofing materials method of application and method of fastening shall conform to UCB
requirements for Class I-120 uplift and UCB Class A Roof. Evidence of compliance is
required for submittals approval.

2. All materials shall be delivered in packages bearing the manufacturers label or identifying
mark. Each package of asphalt shingles, mineraI surfaced roll roofing, life retardant-
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treated wood shingles and shales, modified bitumen, thermoplastic and thermoset 
membranes, and build-up roofing ply materials shall bear the label of an approved agency 
having a service for the inspection of material and finished products during manufacture. 

 
3.05 WARRANTY: 
 

1. Roofing and flashing shall be guaranteed to remain water tight and in good conditions for 
a period of twelve (12) years from the date of acceptance of the work by the owner. The 
Contractor shall provide bonded roof guarantee through a surety Company for the total 
cost of the roofing work, or other guarantee acceptable to the Owner to make any repair 
and replacement needed on the roof without any additional cost to the Owner, for any part 
of the roof that fails to meet the guarantee during that period. 
 

2. In lieu of the written bonded roof guarantee through a surety Company referred to above, 
the Contractor may file with the Owner a 12 years guarantee of a responsible 
manufacturer of the material used or to be used in the roofing work; provide, however, 
that in consideration thereof, the Contractor hereby authorizes the Owner (1) to proceed 
with and make any repairs for the account and at the expenses of the Contractor in the 
event the later or any subcontractor thereof fails to undertakes such work within 7 days 
after being requested in writing to do so as an obligation included in the guarantee of the 
Contractor, any amounts expended by the owner pursuant to (1) above, as weII as the 
amount of any claim, action or demand of the Owner against the Contractor, predicated 
upon or arising from such roofing work so guaranteed by the Contractor. 

 

END OF SECTION 07 52 19 
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SECTION 23 34 00 
EXHAUST FAN CAPS 

 
 
 

PART 1 – GENERAL 
 

1.1 DESCRIPTION 
A. Curb Mounted Exhaust Fan and  Exhaust Fan Cover 

  

1.2 RELATED WORK 
A. Section 01 GENERAL REQUIREMENTS. 

B. Section 01 SHOP DRAWINGS, PRODUCT DATA, and SAMPLES. 

C. SECTION 07 52 19- MODIFIED BITUMEN SHEET ROOFING  

 
1.3 SUBMITTALS 

 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01340, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturers Literature and Data Including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

C. Shop Drawings:  Show fabrication and installation details for metal components. 

1. Penetrations through fire-rated and other partitions. 
2. Accessories, including bolts and other premanufactured items. 

 

1.4 QUALITY ASSURANCE 
 

A. Corrosion Protection: 

1. When applicable, any steel shall be stainless steel or steel mill-galvanized, or 

phosphatized and coated with minimum two coats, corrosion resistant enamel paint. 

Manufacturer’s paint and paint system shall meet the minimum requirements of 

ASTM D1735 water fog, ASTM B117 salt spray, ASTM D3359 adhesion, and ASTM 

G152 and ASTM G153 for carbon arc light apparatus for exposure of non-metallic 

material. 
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PART 2 – PRODUCTS 
 

2.1 Construction: All exhaust fans and covers shall be all-aluminum construction. The 

exhaust fan shall be equipped with gravity self-acting back draft damper to be installed 

flush with face of curb. 

 

 
 

2.2. Motor: 

 a. The fan motor power supply must be feed through a liquid tight flexible conduit (3 

wire). 

 b. The fan motor power supply at the building roof must be controlled by a 30A-2P-3W-

S/N-240VAC, NMA 3R unfussed disconnect.  

 
 

2.3. Heater and starter specifications: The contractor shall furnish the motor starting switch 

complete with heater. Heater size shall be equal or similar to Cutler Hammer cat. # 

9101-M74. Continuous rated motors with a service factor of 1.15 to 1.25, select a heater 

from the heater table. For continuous rated motors with a service factor of 1 multiply the 
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motor full load current by 0.9 and use this value to select the heater. Starter tripping 

current in 40C ambient is the minimum value of full load current multiplied by 1.25. 

 

2.2 SEALANT MATERIALS 

B. Joint and Seam Tape:  2 inches wide; glass-fiber-reinforced fabric. 

C. Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound 
and modified acrylic/silicone activator to react exothermically with tape to form hard, 
durable, airtight seal. 

D. Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light 
when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts. 

E. Solvent-Based Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, 
polymerized butyl sealant formulated with a minimum of 75 percent solids. 

F. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant 
complying with ASTM C 920, Type S, Grade NS, Class 25, Use O. 

G. Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer. 

2.3 SUPPORTS 

A. Building Attachments:  Concrete inserts fasteners, or structural-steel fasteners appropriate for 
construction materials to which anchoring are being attached as specified on drawings. 
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1. Use fasteners for standard-weight aggregate concretes or for slabs more than 4 inches 
thick. 

 
2. Exception:  Do not use power-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches thick. 

B. Anchoring cabling:  Vinyl coated ¼” Stainless Steel Type 316 Cable. 

C. Turnbuckles & Eye Hooks: Stainless Steel Type 316 
 

PART 3 - EXECUTION 
 
3.1 INSTALLATION 

A. Aluminum side panels and hood must be bolted to the exhaust fan base with screws, 

nuts and pressure washers, The contractor must use min. two screws, nuts and 

pressure washers on each side of the exhaust fan – screw dimensions are 8” x 3/4”. 

 
 

 

B. Fan must be mounted on heavy gage flange inside of side panels, the contractor must 

balance the motor pulley with fan pulley. The motor must be statically mounted on 

vibration absorbing bushings, and the drive belt must be tightening adequately. 

  

C. Install exhaust fan in accordance with manufacturer's instructions. 

D. Align components true and straight. 

D. Attach equipment to curbs with mechanical bolts as specified. 

  

END OF SECTION 
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SECTION 32 31 13 
CHAIN LINK FENCE AND GATES 

 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. DIVISION 01 - GENERAL REQUIREMENTS: Drawings, quality, product and 
performance requirements, general and supplemental conditions apply as applicable to 
the project and project documents. 

 
1.2    SUMMARY  
 

A. This Section includes industrial/commercial chain link fence and gates specifications: 
1. Galvanized steel coated chain link fabric 
2. Galvanized steel framework and fittings 
3. Gates: swing  
4. Barbed wire 
5. Installation 

B. Related Sections: 
1. 01340 Shop Drawings, product data 
2. 03300 Cast in Place Concrete 

 
1.3   REFERENCES 
 

A. ASTM A121 Specification for Metallic-Coated Carbon Steel Barbed Wire 
 

B. ASTM A392 Specification for Zinc-Coated Steel Chain-Link Fence Fabric 
 

C. ASTM A780 Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings 

 
D. ASTM F552 Standard Terminology Relating to Chain Link Fencing 

 
F. ASTM F567 Standard Practice for Installation of Chain Link Fence 
 
G. ASTM F626 Specification for Fence Fittings 

 
H. ASTM F900 Specification for Industrial and Commercial Swing Gates 

 
 

I. ASTM F1043 Specification for Strength and Protective Coatings of Steel Industrial Chain 
Link Fence Framework 

 
J. ASTM F1083 Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) 

Welded, for Fence Structures 
 
1.4 SUBMITTALS 

 
A. Product Data: 
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1. Material List of items proposed to be provided under this Section. 
 

2. Shop drawings: Site plan showing layout of fence location with dimensions, location 
of gates and opening size, cleared area, elevation of fence, gates, footings and 
details of attachments.  Comply with the provisions of Section 01. 
 

3. Manufacturer’s data including recommended installation procedures which, when 
approved by the Architect or Engineer, will become the basis for accepting or 
rejecting actual installation procedures used on the Work. 

 
1.5 QUALITY ASSURANCE 

A. Use adequate numbers of skilled workmen who are thoroughly trained ana 
experienced in the necessary. 
crafts and who are completely familiar with the 
specified requirements and the methods needed for proper performance of the work 
of this Section. 

 
PART 2 – PRODUCTS 
 
2.1 DIMENSIONAL DATA 

 
A. General: 

 
1. Pipe size indicated are commercial pipe sizes. 
2. Tube sizes indicated are nominal outside dimensions. 
3. H-section sizes indicated are normal flange dimensions.  
4. Roll-formed section sizes indicated are the nominal outside dimensions. 
 

2.2   GALVANIZING 
 
A. On steel framework and appurtenances, provide galvanized finish with not less than the 

following weight of zinc per sq ft. 
 

1. Pipe: 1.8 oz, complying with ASTM A120. 
2. H-sections and square tubing: 2.0 oz, complying with ASTM A123. 
3. Hardware and accessories: Comply with Table I of ASTM AL53. 
4. Fabric: 1.2 0z. min., complying with class I of ASTMA392-84. 
5. Galvanizing of steel wire may be after or before woven. 

 
2.3   FABRIC 

 
A. Provide number 9 gage (steel wire gage) zinc costed fence fabric in 2" diamond mesh, 

with top and bottom selvages twisted and barbed, 1.2 02 galv., class 1 coating in 
accordance with ASTM A392-84. 
 

B. Provide fabric in one piece widths. 
 

2.4    POSTS, RAILS, AND ASSOCIATED ITEMS 
 

A. End, corner, slope, and pull posts: Provide at least the following minimum sizes and 
weights: 
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Material and dimensions:   Lbs per lin ft: 
Pipe, 2.875 outside dimension:   5.79 
Tubing, 2-1/2" square"     5.70 
Roll-formed section,  
3621/2" X 3-1/2"      5.14 
 

B. Line posts: provide minimum sizes and weights as follows: 
 

Material and dimension: Lbs per lin ft: 
 
Pipe, 2.375 outside dimension:                          3.65  
H-section, 2.25 x 1.95 x 0.143":   0.10 

 
     C. Gate posts: Provide gate posts for supporting single gate leaf, or one leaf of a double 

gate installation, for nominal gate widths as follows: 
 

Material and dimension: Lbs per lin ft:  
 

Pipe, 4" outside dimension:     9.10 
Tubing, 3” square:     9.10  
H-section, 4":      14.00 

 
1. Over 13 feet wide, and up to 20 feet wide: Use 6,625" outside diameter pipe 
weighing 18.97 lbs per linear ft. 

2. Over 20 feet wide: Use 8.625" outside diameter pipe 
weighing 24.70 lps per linear ft. 

 
D.Top rails: 

 
1. Use 1.66" outside diameter pipe weighing 1.806 lbs per linear ft; or 
2. Use 1.625" X 1.25" roll-formed sections weighing 1.35 lbs per linear ft. 
3. Provide in manufacturer's longest lengths, with expansion type couplings 

approximately 6" Long for each joint. 
4. Provide means for attaching top rail securely to each gate, corner, pull, slope, 

and end post. 
 

E. Post brace assemblies: 
 

1. Provide at end and gate posts, and at both sides of corner, SLOPE, and pull 
posts, with the horizontal brace located at mid-height of the fabric. 
2. Use 1.66" outside diameter pipe weighing 1.35 lbs per linear ft for horizontal 
brace. 
3. Use 3/8" diameter rod with turnbuckle for diagonal truss. 

 
F.  Tension wire: provide number 7 gage galvanized coiled spring wire at bottom of fabric. 
 
G. Post tops: 

 
1. Provide tops: galvanized steel, designed as weathertight closure Cap. 
2. Provide one cap, for each post. 
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3. Provide caps with openings to permit trough passage of top rail. 
 
H. Stretcher bars: 
 

1. Provide one-piece lengths equal to full height of fabric, with a minimum cross-
section of 3/16" X 3/4". 
2. Provide on stretcher bar for each gate and end post and two for each corner, 
slope, and pull post, except where fabric is woven integrally into the post. 

 
I. Stretcher bar bands: 
 

1. Provide galvanized steel, spaced not over 15" on pull, centers, to secure 
stretcher bars to end, corner, slope, and gate posts. 

2. Bands may be used also with special fittings for securing rails to end, corner, 
pull, slope, and gate posts. 

 
2.5 GATES 

 
A. General: 

 
1. Fabricate gate perimeter frames of tubular members. 
2. Provide additional horizontal and vertical members to assure proper operation of 
the gate, and for attachment of fabric, hardware, ana accessories. 
3. Space so frame members are not more than 8 feet apart. 4. Fabricate gate frames 
from: 

Material and dimensions:  Lbs per lin ft: 
 
Pipe 1.66" outside diameter  1.806 (8’ or less width) 
Pipe 1.90" outside diameter  2.72 (8’ or less width) 

 
C. Fabrication:  

 
1. Assemble gate frames by welding with special malleable or pressed steel fittings 
and rivets for rigid connections. 
2. Use same fabric as used in the fence. 
3. Install fabric with stretcher bars at vertical edges as a minimum. 
4. Attach stretchers to gate frame at not more than 15" on centers. 
5. Attach hardware with rivets or by other means which will provide security against 
removal and breakage. 
6. Provide diagonal cross-bracing consisting of 3/8" diameter adjustable length truss 
rods on gates where required to provide frame rigidity without sag or twist. 

 
D. Gate hardware: provide Following for each gate: 

 
1. Hinges: 

a. Pressed Hot-Dip galvanized steel to suit the gate size; non-lift-off type. 
2. Latches: 

a. Provide forked type to permit operation from either side of the gate. 
b. Provide padlock eye as integral part of latch. 

3.  Keeper: . provide keeper for vehicle gates, which automatically engages the 
gate leaf and holds it in the open position until manually released. 
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4. Double gates: 
a. Provide gate stops for double gates consisting of mushroom or flush plate, with 
anchors. 
b. Set in concrete to engage the center drop rod or plunger bar. 
c. Provide locking device and padlock eyes as an integral part of the latch, requiring 
one padlock 

for locking both gate leaves. 
 
2.6  MISCELLANEOUS MATERIALS AND ACCESSORIES 
 

A. Wire ties: 
 

1. For tying fabric to line posts, use number 9 gage wire ties spaced 12" on centers. 
2. For tying fabric to rails and braces, use number 9 gage wire ties spaced 24" on 

centers. 
3. For tying fabric to tension wire, Use number 11 gage hog rings spaced 294"on 

centers. 
4. Manufacturer's standard wire ties will be acceptable Lf of equal strength and 

durability. 
 
B. Concrete: Comply with pertinent provisions for concrete for 2500 psi concrete. 

 
PART 3  EXECUTION 
 
3.1 SURFACE CONDITIONS 
 

A. Examine the areas and conditions under which work of this Section will be performed. 
Correct Conditions detrimental to timely and proper completion of the Work. Do not proceed 
until unsatisfactory conditions are corrected. 
 

3.2 INSTALLATION 
 

A. General: 
 
1. Install posts at a maximum spacing of 10 feet on centers. 
2. Install corner or slope posts where changes in line or grade exceed a 30 degree 

deflection. 
 

B. Excavating: 
 
1. Drill holes for post footings in firm, undisturbed or compacted soil, strictly adhering 

to the dimensions and spacing shown. 
2. Post hole dimensions: 

a. Provide 30" deep by 8" diameter foundations for line posts for 5 foot fabric 
height and less. 

b. Provide 30" deep by 8" diameter foundations for line posts for fabric heights 
exceeding 5 feet. 

c. Provide 36" deep by 12" diameter foundations for all other posts. 
3. Spread soil from excavations uniformly adjacent to the fence line, Or On adjacent 

areas of the site if so directed. 
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4. When solid rock is encountered near the surface, drill into rock at least 12" for line 
posts and at least 18" for end, pull, gate, and corner posts. Drill hole at least 1" 
greater diameter than the largest dimension of the post to be placed. 

5. If solid rock is below soil overburden, drill to full depth required, except penetration 
into rock need not exceed minimum depths specified above. 

 
C. Setting posts: 

 
1. Remove loose and foreign materials from sides and bottoms of holes, and moisten 

soil prior to placing concrete. 
2. Center and align posts in holes. 
3. Place concrete around posts in a continuous pour, and vibrate or tamp for 

consolidation. 
4. Check each post for vertical and top alignment, and hold in position during 

placement and finishing operations. 
5. Trowel tops of footings, and slope oF dome to direct water away from posts. 
6. Extend footings for gate posts to the underside of bottom hinge. 
7. Set keeps, stops, sleeves, and other accessories into concrete as required. 
8. Keep exposed concrete surfaces moist for at least seven days after placement, of 

cure with membrane curing material or other curing method approved by the 
Architect. 

9. Grout-in those posts which are set into sleeved holes, concrete constructions, of 
rock excavations, using no shrink Portland cement grout or other grouting material 
approved by the Architect. 

D. Concrete strength: 
 
1. Allow concrete to attain at least 75%of its minimum 28-day strength before rails, 

tension wires, and/or fabric is installed. 
2. Do not, in any Case, install such items in less than seven days after placement of 

concrete. 
3. Do not stretch and tension fabric and wire, and do not hang gates, until concrete 

has attained its full design strength. 
 

E. Rails and bracing: 
1. Install fence with a top vail and bottom tension wire. 
2. Install top rails continuously through post caps of extension arms, bending to 

radius for curved runs. 
3. Provide expansion couplings as recommended by the fencing manufacturer. 
4. Provide bracing to the midpoint of the nearest line post or posts at all end, corner, 

slope, pull, and gate posts. 
5. Install tension wires parallel to the line of fabric by weaving through the fabric, and 

tying to each post with not less than number 6 gage galvanized wire, or by 
securing the wire to the fabric. 
 

F. Installing fabric: 
 
1. Leave approximately 2" between finish grade and bottom selvage. 
2. Excavate high points in the ground to clear the bottom of the fence. 
3. Place and compact fill to within 1" of the bottom of the fabric in depressions. 
4. Pull fabric taut ana tie to posts, rails, and tension wires. 
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5. Install fabric on outward side facing side of fence and anchor to framework so that 
the fabric remains in tension after pulling force is removed. 

6. Install stretcher bars by threading through or clamping to fabric on 4" centers, and 
secure to posts with metal bands spaced 15" on centers. 

 
G. Installing gates: 

 
1. Install gates plumb, level, and secure for full opening without interference. 
2. Install ground-set items in concrete for anchorage in accordance with the fence 

manufacturer's recommendations as approved by the Architect. 
3. Lubricate and adjust the hardware for smooth operations. 

 
H. Miscellaneous: 

 
1. Use U-shaped tie wires, conforming to diameter of pipe to which attached, 

clasping pipe and fabric firmly with ends twisted at least two full turns. 
2. Bend ends of wire to minimize hazards to persons and clothing. 
3. Fasteners: 

a. Install nuts for tension band and hardware bolts on side of fence opposite 
fabric side. 

b. Peen the ends of bolts to prevent removal of nuts. 
4. Repair coatings damaged in the shop or field erection, using a hot-applied repair 

compound applied in accordance with its manufacturer's recommendations as 
approved by the Architect. 
 

 
END OF SECTION 
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SECTION 01 10 00      
SUMMARY OF WORK 

 
 
PART 1 – GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Project Information. 
 

B. Introduction 
 

C. Work covered by Contract Documents. 
 

D. Access to site. 
 

E. Work restrictions. 
 

F. Specification and drawing conventions.  
 

G. Miscellaneous provisions. 
 

H. Scope of Work. 
 
1.2 RELATED SECTIONS 
 
A. OWNER’S STANDARD SPECIFICATIONS 
 
 
1.3 PROJECT INFORMATION 
 

A. Project Identification: PRIDCO FEMA PA-4339-DR-PR 
WEST REGION, PUERTO RICO 
BID NUMBER: W2-3 

 
B. Project Location: Mayagüez, PR 

 
1.4  INTRODUCTION 
 
Industrial building used (leased) for manufacturing and commercial activities damaged by high 
winds, wind driven rain and water intrusion during the impact of Hurricane María in September 
20, 2017. Damages were documented and scope of work for repairs were defined in the Contract 
Documents.  
 
1.5  WORK COVERED BY CONTRACT DOCUMENTS 
 

A. The Work of Project is defined by the Contract Documents and consists of the following: 
 

1. General Improvements as covered in the Project Drawings and Specifications 
 
2. The Contractor shall furnish all necessary materials, labor, supervision and any other 



 
01 10 00-2 

necessary incidental required to complete the Scope of Work as described herein or as 
indicated on the drawings and related specifications. 
 
3. All Work of the Project shall be designed and constructed in accordance with the 
Requirements of the Contract Documents, and all applicable Building Codes and 
Regulations. 

 
B. Type of Contract: 

 

1. Project will be constructed under a Lump Sum (Single Prime Contract) unless otherwise 

noted on the Bid Package. 
 
1.6 SPECIFICATION AND DRAWING CONVENTIONS 
 

A. Specification Content: The Specifications use certain conventions for the style of language 
and the intended meaning of certain terms, words, and phrases when used in particular 
situations. These conventions are as follows: 

 
1. Imperative mood and streamlined language are generally used in the Specifications.  

The words "shall," "shall be," or "shall comply with," depending on the context, are 
implied where a colon (:) is used within a sentence or phrase. 

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

otherwise. 
 

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the 
Work of all Sections in the Specifications. 

 
C. Drawing Coordination: Requirements for materials and products identified on Drawings 

are described in detail in the Specifications.  One or more of the following are used on 
Drawings to identify materials and products: 

 
1. Terminology: Materials and products are identified by the typical generic terms used in 

the individual Specifications Sections. 
 
2. Abbreviations:  Materials and products are identified by abbreviations scheduled on 

Drawings. 
 
3. Keynoting: Materials and products are identified by reference keynotes referencing 

Specification Section numbers found in this Project Manual. 
 
PART 2 – NOT USED 
 
PART 3 – NOT USED 
 
END OF SECTION 
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SECTION 01 34 00 
SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

 

PART 1 - GENERAL 
  
1.01  GENERAL CONDITIONS 

 
A. Refer to Bid Package for Owner’s Requirements. 

 
B. In the event of conflict between requirements of the General Conditions and this Section 

covering shop drawings, product data and samples, the requirements of Bid Package 
govern. Unaltered provisions remain in effect. 

 
1.02  DESCRIPTION 

 
A. Submit shop drawings, product data and samples required by specification sections to the 

following: Owner, Project Manager, Project Architect and/or Project Engineer and any 
other Owner’s Representative during the Construction. 
 

B. Prepare and submit the Construction Schedule, a separate schedule listing dates for 
submission and dates reviewed shop drawings, product data and samples will be needed 
for each product. 

PART 2 - PRODUCTS 
 
2.01  SHOP DRAWINGS 

 
A. Submit one digital PDF drawing to be distributed via email and one print. Include 

fabrication, erection, layout and setting drawings and other such drawings as required 
under various sections of the specifications until final approval is obtained. Reproduction 
of Contract Drawings will not be used for Shop Drawings. 
 

B. Date and mark shop drawings to show name of the Project, the Architect, Contractor, 
originating Subcontractor, Manufacturer or Supplier, and separate details as pertinent. 
 

C. Completely identify on shop drawings specification section and locations at which 
materials or equipment are to be installed. 
 

2.02  PRODUCT DATA 
 

A. Submit sufficient copies of manufacturer’s descriptive data including catalog sheets for 
materials, equipment and fixtures, showing dimensions, performance characteristics and 
capacities, wiring diagram and controls, schedule and other pertinent information as 
required. 
 

B. Submit brochures and other submittal data that cannot be reproduced economically in 
such quantities as to allow the Architect to retain two (2) copies of each after review. Mark 
product data to show the name of the Project, Architect, Contractor, originating 
Subcontractor, Manufacturer or Supplier, and separate details if pertinent. 
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C. Completely identify on product data specification section and location at which materials 

or equipment are to be installed. 
 

D. Clearly mark to show pertinent data applicable to the Project. 
 
2.03  SAMPLES 
 

A. Submit physical examples of materials in duplicate when required by specification 
sections to illustrate materials, workmanship or to establish standards by which completed 
work shall be judged. 

 
B. Date samples and mark to show the name of the project, Architect, Contractor, originating 

Subcontractor, Manufacturer or Supplier and separate details if pertinent. 
 

C. Completely identify on samples specification section and location in which materials or 
equipment are to be installed. 

 
D. Provide wall and ceiling finish material samples from the manufacturer or supplier with 

attached flame resistance testing classification information (Class A, B or C) for use in 
Section 01700 Contract Closeout. 

 
E. Provide floor finish material samples from the manufacturer or supplier with attached 

critical radiant flux testing classification information (Class I or Class II) for use in Section 
01700 Contract Closeout. 

 
2.04  CONTRACTOR RESPONSIBILITIES 

 
A. Review shop drawings, product data and samples prior to submission to the Architect. 

 
B. Include on submittals the Contractor's stamp, initialed or signed, certifying review of 

submittals, verification of field dimensions and compliance with Contract Documents. 
Shop drawings, product data and samples not so stamped, and checked and approved by 
the Contractor will not be reviewed by the Architect, but will be returned to the Contractor. 
Shop drawings stamped and signed as approved by the Contractor but showing evidence 
that they have not been carefully checked by the Contractor may be returned to the 
Contractor to be re-checked and re-submitted to the Architect. 

 
2.05  SUBSTITUTIONS 

 
A. Approval required: 

1. The Contract is based on the standards of quality established in the Contract 
Documents. 

2. All products proposed for use, including those specified by required attributes and 
performance, require approval by the Architect before being incorporated into the 
Work. 

3. Do not substitute materials, equipment or methods unless such substitution has been 
specifically approved for this Work by the Architect. 

 
B. “Or equal”: 
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1. Where the phrase “or equal” or “or equal as approved by the Architect” occurs in the 
Contract Documents, do not assume that materials, equipment or methods will be 
approved as equal unless the items have been specifically approved for this Work by 
the Architect. 

2. Substitutions shall be judged against the specified item for quality, durability, 
operation, appearance, and other applicable qualities including fitness for use in this 
situation. The decision of the Architect is final. 
 

PART 3 - EXECUTION 
 
3.01  SUBMISSION REQUIREMENTS 

 
A. Schedule submissions at least two weeks before date reviewed submittals will be needed. 

 
B. Accompany submittals with transmittal letters containing the date, project title, Contractor’s name 

and address, number of each shop drawing, product data and samples submitted, and 
notification of deviation from Contract Documents. 

 
1. Material Safety Data Sheet 

Contractor shall furnish to the Architect, for review, four (4) copies of Material Safety Data 
Sheets (MSDS) for all products as specified or required.  Allow ample time for Architect’s 
comment and review. 
 
Do not install products until confirmation of review is obtained. 
 
MSDS copies should be included at the same submittal with shop drawings or product 
submittal. The following products must include the MSDS copy with the shop drawing or 
submittal: 
a) Mechanical Insulation 
b) Mastic or Adhesive 
c) Ceiling Tiles or other Composite Materials 
d) Sealants or Caulking 
e) Materials containing or releasing volatile organic compounds (VOC’s) 
f) Paints, Varnishes, Stains or other similar coatings 

 
2. Flame Spread Certificates 

Contractor shall furnish to the Architect, for review, four (4) copies of Flame Spread 
Certificates for all products as specified or required.  

 
Allow ample time for Architect’s comment and review. 
 
Do not install products until confirmation of review is obtained. 
 
Flame Spread Certificate copies should be included at the same submittal with shop 
drawings or product submittal. The following products must include the Flame Spread 
Certificate copy with the shop drawing or submittal: 
a) Carpet 
b) Wallcovering 
c) Fabrics 
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d) Cubicle curtains 
 

3.02  RESUBMISSION REQUIREMENTS 
 
A. Shop Drawings: Revise initial drawings as required and resubmit as specified for initial 

submittals. Clearly identify on drawings any changes which have been made other than those 
requested by the Architect. 
 

B. Product Data and Samples: Submit new datum and samples as required for initial submittal. 
 
3.03  DISTRIBUTION OF SHOP DRAWINGS AND SUBMITTALS 
 

A. Contractor is still responsible for obtaining and distributing prints of shop drawings as 
necessary after as well as before final approval and for coordination of submittals between 
his subcontractors and suppliers. 
 

B. Make prints of approved shop drawings which carry the Architect's appropriate stamp. 
 

C. The cost of scanning and printing is the responsibility of the Contractor. 
 
 

END OF SECTION 
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SECTION 01 71 00 
CLEANING 

 

PART 1 - GENERAL 
 
1.01 DESCRIPTION 

 
A. Work included: Throughout the construction period, maintain the building, work area and 

site in a standard of cleanliness as described in this Section. 
 

B. Related work: 
1. Documents affecting work of this Section include, but are not necessarily limited to, 

General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 

2. In addition to standards described in this Section, comply with requirements for 
cleaning as described in pertinent other Sections of these Specifications. 
 

1.02 QUALITY ASSURANCE 
 
A. Conduct daily inspection, and more often, if necessary, to verify that requirements for 

cleanliness are being met. 
 

B. In addition to the standards described in this Section, comply with pertinent requirements 
of governmental agencies having jurisdiction. 

PART 2 - PRODUCTS 
 
2.01 CLEANING MATERIALS AND EQUIPMENT 

 
A. Provide required personnel, equipment, and materials needed to maintain the specified standard 

of cleanliness. 
 

2.02 COMPATIBILITY 
 
A. Use only the cleaning materials and equipment which are compatible with the surface being 

cleaned, as recommended by the manufacturer of the material. 

PART 3 - EXECUTION 
 
3.01 PROGRESS CLEANING 

 
A. General: 

1. Retain stored items in an orderly arrangement allowing maximum access, not impeding 
traffic or drainage, and providing required protection of materials. 

2. Do not allow accumulation of scrap, debris, waste material, and other items not required for 
construction of this Work. 

3. At least twice each month, and more often if necessary, completely remove all scrap, debris, 
and waste material from the job site. 
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4. Provide adequate storage for all items awaiting removal from the job site, observing 
requirements for fire protection and protection of the ecology. 
 

B. Site: 
1. Daily, and more often if necessary, inspect the site and pick up all scrap, debris, and waste 

material. Remove such items to the place designated for their storage. 
2. Weekly, and more often if necessary, inspect all arrangements of materials stored on the 

site. Restack, tidy, or otherwise service arrangements to meet the requirements of 
subparagraph 3.01-A-1 above. 

3. Maintain the site in a neat and orderly condition at all times. 
 

C. Structures: 
1. Weekly, and more often if necessary, inspect the structures and pick up all scrap, debris, and 

waste material. Remove such items to the place designated for their storage. 
2. Weekly, and more often if necessary, sweep interior spaces clean. 

a) "Clean," for the purpose of this subparagraph, shall be interpreted as meaning free from 
dust and other material capable of being removed by use of reasonable effort and a 
hand-held broom. 

3. As required preparatory to installation of succeeding materials, clean the structures or 
pertinent portions thereof to the degree of cleanliness recommended by the manufacturer of 
the succeeding material, using equipment and materials required to achieve the necessary 
cleanliness. 

4. Following the installation of finish floor materials, clean the finish floor daily (and more often if 
necessary) at all times while work is being performed in the space in which finish materials 
are installed. 
a) "Clean," for the purpose of this subparagraph, shall be interpreted as meaning free from 

foreign material which, in the opinion of the Owner, may be injurious to the finish floor 
material. 

5. For work performed on continuously operated facilities, premises shall be cleaned on a daily 
basis and more often as necessary in order to maintain premises free of dust in these 
instances clean shall be interpreted as meaning free from dust and other material capable of 
being removed by use of reasonable effort and a hand-held wet mop. 
 

3.02 FINAL CLEANING 
 
A. "Clean," for the purpose of this Article, and except as may be specifically provided otherwise, 

shall be interpreted as meaning the level of cleanliness generally provided by skilled cleaners 
using commercial quality building maintenance equipment and materials. 
 

B. Prior to completion of the Work, remove from the job site all tools, surplus materials, equipment, 
scrap, debris, and waste. Conduct final progress cleaning as described in Article 3.1 above. 
 

C. Site: 
1. Unless otherwise specifically directed by the Architect, broom clean paved areas on the site 

and public paved areas adjacent to the site. 
2. Completely remove the resultant debris.  

 
D. Structures: 

1. Exterior: 
a) Visually inspect exterior surfaces and remove all traces of soil, waste materials, 

smudges, and other foreign matter. 
b) Remove all traces of splashed materials from adjacent surfaces. 
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c) If necessary to achieve a uniform degree of cleanliness, hose down the exterior of the 
structure. 

d) In the event of stubborn stains not removable with water, the Owner may require light 
sandblasting or other cleaning at no additional cost to the Owner. 

2. Interior: 
a) Visually inspect interior surfaces and remove all traces of soil, waste materials, 

smudges, and other foreign matter. 
b) Remove all traces of splashed material from adjacent surfaces. 
c) Remove paint droppings, spots, stains, and dirt from finished surfaces. 

3. Glass: Clean inside and outside surfaces with glass cleaner.  
5. Polished surfaces: To surfaces requiring routine application of buffed polish, apply the polish 

recommended by the manufacturer of the material being polished. 
 

B. Schedule final cleaning as approved by the Owner to Provide to the Owner a completely clean 
Work. 
 

2.03  CLEANING DURING OWNER'S OCCUPANCY 
 
A. Should the Owner occupy the Work or any portion thereof prior to its completion by the Contractor 

and acceptance by the Owner, responsibilities for interim and final cleaning shall be as 
determined by the Owner in accordance with the General Conditions of the Contract. 

 
END OF SECTION 
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SECTION 02 21 00 
SITE CLEARING  

  

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 
A. Work Included:  Provide labor, materials and equipment necessary to complete the 

work of this Section, including but not limited to the following: 
1. Protecting existing trees and vegetation to remain, including temporary fencing 

for trees in close proximity to construction operations. 
2. Removing existing trees and vegetation indicated to be removed. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above and below grade site improvements. 
6. Disconnecting, capping or sealing of utilities as required. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 
1. Section 02300 - EARTHWORK for soil materials, excavating, backfilling, and site 

grading and removal of site utilities. 
2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for required 

erosion and sedimentation control measures. 
1.2 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, 
silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or 
red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other 
objects more than 2 inches in diameter; and free of subsoil and weeds, roots, toxic 
materials, or other non-soil materials. 

B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be 
protected during construction, and defined by the drip line of individual trees or the 
perimeter drip line of groups of trees, unless otherwise indicated. 

1.3 MATERIAL OWNERSHIP 
A. Except for stripped topsoil or other materials indicated to remain the Owner’s property, 

cleared materials shall become Contractor’s property and shall be removed from 
Project site. 

1.4 SUBMITTALS 
A. Photographs sufficiently detailed of existing conditions of trees and plantings, adjoining 

construction, and site improvements that might be misconstrued as damage caused by 
site clearing. 

B. Record drawings, according to Section 001700 - PROJECT CLOSEOUT identifying 
and accurately locating capped utilities and other subsurface structural, electrical, and 
mechanical conditions. 

1.5 PROJECT CONDITIONS 
A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 

occupied or used facilities during site-clearing operations. 
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1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from the Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by 
authorities having jurisdiction. 

B. Salvageable Improvements:  Carefully remove items indicated to be salvaged and 
store on Owner's premises where indicated. 

C. Utility Locator Service:  Notify utility locator service for area where Project is located 
before site clearing. 

D. Do not commence site clearing operations until erosion and sedimentation control 
measures are in place. 

E. Protection of Existing Improvements:  Provide protection necessary to prevent damage 
to existing improvements indicated to remain in place or outside of the limit of work. 
Protect improvements on adjoining properties and on Owner’s property. 
1. Restore improvements damaged by Contractor’s clearing activities to their 

original condition, at no additional expense to the Owner.  
PART 2 - PRODUCTS (Not Applicable) 
PART 3 - EXECUTION 
3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Locate and clearly flag trees and vegetation to remain or to be relocated. 
C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to the 
Owner. 

3.2 TREE PROTECTION 
A. Erect and maintain temporary fencing around tree protection zones before starting site 

clearing. Remove fence when construction is complete. 
1. Do not store construction materials, debris, or excavated material within fenced 

area. 
2. Do not permit vehicles, equipment, or foot traffic within fenced area. 
3. Maintain fenced area free of weeds and trash. 
4. Except as otherwise directed, cutting and trimming of existing trees will not be 

permitted. 
B. Do not excavate within tree protection zones, unless otherwise indicated. 
C. Where excavation for new construction is required within tree protection zones, hand 

clear and excavate to minimize damage to root systems.  Use narrow-tine spading 
forks, comb soil to expose roots, and cleanly cut roots as close to excavation as 
possible. 
1. Cover exposed roots with burlap and water regularly. 
2. Temporarily support and protect roots from damage until they are permanently 

redirected and covered with soil. 
3. Coat cut faces of roots more than 1-1/2 inches in diameter with emulsified 

asphalt or other approved coating formulated for use on damaged plant tissues. 
4. Backfill with soil as soon as possible. 
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D. Repair or replace trees and vegetation indicated to remain that are damaged by 
construction operations, in a manner approved by the Architect. 
1. Employ an arborist, licensed in jurisdiction where Project is located, to submit 

details of proposed repairs and to repair damage to trees and shrubs. 
2. Replace trees that cannot be repaired and restored to full-growth status, as 

determined by the Architect. 
3.3 UTILITIES 

A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed. 
1. Arrange with utility companies to shut off indicated utilities. 

B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or 
others unless permitted under the following conditions, and then only after arranging to 
provide temporary utility services according to requirements indicated. 
1. Notify the Owner not less than two days in advance of proposed utility 

interruptions. 
2. Do not proceed with utility interruptions without the Owner's written permission. 

C. Removal of underground utilities is included in Section 02300 – EARTHWORK. 
D. Removal of underground utilities is included in Division 2 Sections covering site 

utilities. 
3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation 
of new construction. 
1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 

relocated. 
2. Cut minor roots and branches of trees indicated to remain in a clean and careful 

manner where such roots and branches obstruct installation of new construction. 
3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 

18 inches below exposed subgrade. 
4. Use only hand methods for grubbing within tree protection zone. 
5. Chip removed tree branches and dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil 
material unless further excavation or earthwork is indicated. 
1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches 

and compact each layer to a density equal to adjacent original ground. 
3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 
B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling 

with underlying subsoil or other waste materials. 
1. Remove subsoil and non-soil materials from topsoil, including trash, debris, 

weeds, roots, and other waste materials. 
C. Stockpile topsoil materials away from edge of excavations without intermixing with 

subsoil. Grade and shape stockpiles to drain surface water. Cover to prevent 
windblown dust or contamination by air-borne weed seed. 
1. Limit height of topsoil stockpiles to 72 inches. 
2. Do not stockpile topsoil within tree protection zones. 
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3.6 EXCESS TOPSOIL 
A. Topsoil that has been stripped and stockpiled, but is not needed after the completion of 

all final topsoil spreading and grassing, shall be stockpiled on site in a location to be 
approved by the Owner. 

3.7 SITE IMPROVEMENTS 
A. Remove existing above- and below-grade improvements as indicated and as 

necessary to facilitate new construction. 
B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 
length of existing pavement to remain before removing existing pavement. Saw-
cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion. 
3.8 DISPOSAL 

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished 
materials, and waste materials including trash and debris, and legally dispose of them 
off the Owner's property. 
1. Burning on site is prohibited. 
2. Separate recyclable materials produced during site clearing from other non-

recyclable materials. Store or stockpile without intermixing with other materials 
and transport them to recycling facilities.  

 
 

END OF SECTION 
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SECTION 02 27 00 
EROSION AND SEDIMENTATION CONTROLS 

 

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Control measures to prevent all erosion, siltation and sedimentation of wetlands, 
waterways, construction areas, adjacent areas and off-site areas. 

2. Control measures shall be accomplished adjacent to or in the following work 
areas: 

a. Soil stockpiles and on-site storage and staging areas. 

b. Cut and fill slopes and other stripped and graded areas. 

c. Constructed and existing swales and ditches. 

d. Retention ponds. 

e. At edge of wetlands areas, if applicable, as shown on Drawings. 

3. Additional means of protection shall be provided by the Contractor as required for 
continued or unforeseen erosion problems, at no additional cost to Owner. 

4. Periodic maintenance of all sediment control structures shall be provided to 
ensure intended purpose is accomplished.  Sediment control measures shall be 
in working condition at the end of each day. 

5. After any significant rainfall, sediment control structures shall be inspected for 
integrity.  Any damaged device shall be corrected immediately. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 

1. Section 02210 - SITE CLEARING for protection of existing tress and other 
vegetation to remain. 

2. Section 02300 – EARTHWORK for soil materials, excavating, backfilling, and site 
grading and removal of site utilities. 

1.2 QUALITY ASSURANCE 

A. When applicable, comply with the requirements of Storm Water Pollution Prevention 
Plan prepared for all applicable requirements of governing authorities having 
jurisdiction.  The specifications and drawings are not represented as being 



  
02 27 00-2 

comprehensive, but rather convey the intent to provide complete slope protection and 
erosion control for both the Owner’s and adjacent property. 

1. Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent 
properties and walkways, according to a sediment and erosion control plan 
specific to the site that complies with EPA 832/R-92-005 or requirements of 
authorities having jurisdiction, whichever is more stringent.  

B. Erosion control measures shall be established at the beginning of construction and 
maintained during the entire period of construction.  On-site areas, which are subject to 
severe erosion, and off-site areas which are especially vulnerable to damage from 
erosion and/or sedimentation, are to be identified and receive special attention. 

C. All land-disturbing activities are to be planned and conducted to minimize the size of 
the area to be exposed at any one time, and the length of time of exposure. 

D. Surface water runoff originating upgrade of exposed areas should be controlled to 
reduce erosion and sediment loss during the period of exposure. 

E. When the increase in the peak rates and velocity of storm water runoff resulting from a 
land-disturbing activity is sufficient to cause accelerated erosion of the receiving 
streambed, provide measures to control both the velocity and rate of release so as to 
minimize accelerated erosion and increased sedimentation of the stream. 

F. All land-disturbing activities are to be planned and conducted so as to minimize off-site 
sedimentation damage. 

G. The Contractor is responsible for cleaning out and disposing of all sediment once the 
storage capacity of the sediment facility is reduced by one-half. 

H. Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

I. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed 
during removal. 

1.3 SUBMITTALS 

A. Section 01 33 40 – Shop Drawings, Product Data and Samples. 

B. CES Plan Drawings: The erosion control plan must also include installation details of the 
control measurements as well as notes, sizes and quantities and accessories. Include 
erection drawings, elevations, and details where applicable. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Straw Bales:  Wire or nylon bound bales of straw, oriented around sides, rather than 
over and under. 
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B. Stakes:  Stakes for bales shall be one of the following materials:  Wood stakes of 
sound hardwood 2 x 2 inches in size or steel reinforcing bars of at least No. 4 size.  
Lengths shall be approximately three feet. 

C. Siltation Fence:  Fabricated or prefabricated unit consisting of the following filter fabric 
properties: 

1. Grab Tensile Strength     90  ASTM D1682 

2. Elongation at Failure (%)    50  ASTM D1682 

3. Mullen Burst Strength (PSI)          190  ASTM D3786 

4. Puncture Strength (lbs.)    70  ASTM D751 (modified) 

5. Slurry Flow Rate (gal/min/sf)       0.5  Virginia DOT VTM-51 

6. Equivalent Opening Size    40-80 US Std. Sieve CW-02215 

7. Ultraviolet Radiation Stability (%) 90  ASTM G26 

D. Fencing:  Steel posts shall be standard 6 foot long metal stamped drive stakes 
commonly used to support snow fences.  Fencing shall be new four foot height wood 
lath snow fencing. Provide suitable steel staples or heavy nylon cord for securing filter 
cloth to support system. 

E. Protective Measures:  As temporary coverings on ground areas subject to erosion, 
provide one of the following protective measures, and as directed by the Architect with 
concurrence of the Owner: 

1. Hay or straw temporary mulch, 100 pounds per 1,000 square feet.  

2. Wood fiber cellulose temporary mulch, 35 pounds per 1,000 square feet. 

3. Tackifier for anchoring mulch or straw shall be a non-petroleum based liquid 
bonding agent specifically made for anchoring hay or straw. 

4. Provide natural (jute, wood excelsior) or man-made (glass fiber) covering with 
suitable staples or anchors to secure to ground surface.  Note that wire staples 
and non-biodegradable coverings shall not be used for any area that will be 
mown turf. 

5. Temporary vegetative cover for graded areas shall be undamaged, air dry 
threshed straw or hay free of undesirable weed seed.  
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PART 3 - EXECUTION 

3.1 STRAW BALE BARRIERS 

A. Excavation shall be to the width of the bale and the length of the proposed barrier to a 
minimum depth of 4 inches. 

B. Bales shall be placed in a single row, lengthwise on proposed line, with ends of 
adjacent bales tightly abutting one another.  In swales and ditches, the barrier shall 
extend to such a length that the bottoms of the end bales are higher in elevation than 
the top of the lowest middle bale. 

C. Staking shall be accomplished to securely anchor bales by driving at least two stakes 
or rebars through each bale to a minimum depth of 18 inches. 

D. The gaps between bales shall be filled by wedging straw in the gaps to prevent water 
from escaping between the bales. 

E. The excavated soil shall be backfilled against the barrier.  Backfill shall conform to 
ground level on the downhill side and shall be built up to 4 inches on the uphill side.  
Loose straw shall then be scattered over the area immediately uphill from a straw 
barrier. 

F. Inspection shall be frequent, and repair or replacement shall be made promptly as 
needed. 

3.2 STABILIZED CONSTRUCTION ENTRANCE AND STONE BERMS 

A. Stone size:  Use ASTM designation C-33, size No. 2 (1-1/2" to 2-1/2").  Use crushed 
stone. 

B. Length:  As effective, but not less than 50 feet. 

C. Thickness:  Not less than eight inches. 

D. Width:  Not less than full width of all points on ingress or egress, but not less than 25 
feet. 

E. Washing:  When necessary, wheels shall be cleaned to remove sediment prior to 
entrance onto public right-of-way.  When washing is required, it shall be done on an 
area stabilized with crushed stone, which drains into an approved sediment trap or 
sediment basin.  All sediment shall be prevented from entering any storm drain, ditch, 
or watercourse through the use of sand bags, gravel boards or other approved 
methods. 

F. Maintenance:  The entrance shall be maintained in a condition which will prevent 
tracking or flowing of sediment onto public rights-of-way.  This may require periodic top 
dressing with additional stone as conditions demand, and repair and/or cleanout of any 
measures used to trap sediment.  All sediment spoiled, dropped, washed or tracked 
onto public rights-of-way must be removed immediately. 
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G. Place crushed stone berms in locations required and as directed.  Berms shall have 
side slopes of 1:3 or less. 

H. Inspect stone berms periodically, and replace and/or regrade crushed stone as 
required. 

3.3 SILT FENCING 

A. Excavate a 6 inch trench along the upstream side of the desired fence location. 

B. Drive fence posts a minimum of 1'-6" into the ground.  Install fence, well staked at 
maximum eight foot intervals, in locations as shown on Drawings.  Secure fabric to 
fence and bury fabric end within the six inch deep trench cut. 

C. Lay lower 12 inches of silt fence into the trench, 6 inches deep and 6 inches wide.  
Backfill trench and compact. 

D. Overlap joints in fabric at post to prevent leakage of silt at seam. 

3.4 EROSION CONTROL GRASSING 

A. Grassing shall be applied according to local Highway Department Standard 
Specifications. 

3.5 INLET PROTECTION 

A. Install silt fence or straw bales around inlet as specified herein. 

3.6 DUST CONTROL 

A. Throughout the construction period, the Contractor shall carry on an active program for 
the control of fugitive dust within all site construction zones, or areas disturbed as a 
result of construction.  Control methods shall include the following:  Apply calcium 
chloride at a uniform rate of one and one-half (1-1/2) pounds per square yard in areas 
subject to blowing.  For emergency control of dust, apply water to affected areas.  The 
source of supply and the method of application for water are the responsibility of the 
contractor. 

B. The frequency and methods of application for fugitive dust control shall be as directed 
by the Architect with concurrence by the Owner. 

3.7 TEMPORARY PROTECTIVE COVERINGS (AFTER GROWING SEASON)  

A. Place temporary covering for erosion and sedimentation control on all areas that have 
been graded and left exposed after October 30.  Contractor shall have the choice to 
use either or both of the methods described herein. 

B. Hay or straw shall be anchored in-place by one of the following methods and as 
approved by the Architect with concurrence by the Owner: Mechanical “crimping” with 
a tractor-drawn device specifically devised to cut mulch into top two inches of soil 
surface or application of non-petroleum based liquid tackifier, applied at a rate and in 
accordance with manufacturer’s instructions for specific mulch material utilized. 
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C. Placement of mesh or blanket matting and anchoring in place shall be in accordance 
with manufacturer’s printed instructions. 

D. Inspect protective coverings periodically and reset or replace materials as required.  

 

 

END OF SECTION 
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SECTION 02 30 00 
EARTHWORK 

  

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section including, but not limited, to the following: 

1. Preparing subgrades for buildings, structures and landscaping. 

2. Excavating and backfilling for buildings and structures. 

3. Removal of underground utilities. 

4. Drainage course for slabs-on-grade. 

5. Subbase course for concrete pavements. 

6. Subbase and base course for asphalt paving. 

7. Subsurface drainage backfill for walls and trenches. 

8. Excavating and backfilling for utility trenches. 

9. Excavating and backfilling trenches for buried mechanical and electrical utilities 
and pits for buried utility structures. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections (If required by Project Scope of Work): 

1. Section 02210 - SITE CLEARING for site stripping, grubbing, stripping and 
stockpiling topsoil, and removal of above- and below-grade improvements and 
utilities. 

2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for temporary 
erosion and sedimentation control measures. 

3. Section 03300 - CAST-IN-PLACE CONCRETE for granular course if placed over 
vapor retarder and beneath the slab-on-grade. 

4. Division 02, 15, and 16 Sections for installing underground mechanical and 
electrical utilities and buried mechanical and electrical structures. 

1.2 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including 
haunches to support sides of pipe. 
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2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Course placed between the subbase course and hot-mix asphalt 
paving. 

C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines 
and dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or 
beyond indicated lines and dimensions as directed by Architect.  Authorized 
additional excavation and replacement material will be paid for according to 
Contract provisions for unit prices. 

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in 
length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions without direction by Architect.  Unauthorized 
excavation, as well as remedial work directed by Architect, shall be without 
additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 
boulders of rock material that exceed 1 cu. yd. for bulk excavation, or 3/4 cu. yd. for 
footing, trench, and pit excavation that cannot be removed by rock excavating 
equipment equivalent to the following in size and performance ratings, without 
systematic drilling, ram hammering, ripping or blasting, when permitted: 

I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface. 

J. Subbase Course:  Course placed between the Subgrade and base course for hot-mix 
asphalt pavement, or course placed between the Subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 

K. Subgrade:  Surface or elevation remaining after completing excavation, or top surface 
of a fill or backfill immediately below sub base, drainage fill, or topsoil materials. 

L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as 
underground services within buildings. 
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1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Each type of plastic warning tape. 

2. Geotextile. 

3. Controlled low-strength material, including design mixture. 

B. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results for compliance of the following with requirements indicated: 

1. Classification according to ASTM D 2487 of each onsite and borrow soil material 
proposed for fill and backfill. 

2. Laboratory compaction curve according to ASTM D 1557 for each onsite and 
borrow soil material proposed for fill and backfill. 

C. Pre-excavation Photographs and Videotape:  Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, which might be 
misconstrued as damage caused by earthwork operations.  Submit before earthwork 
begins.  Maintain catalog of up-to-date photographs at the site. 

1.4 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or 
others unless permitted in writing by Architect and then only after arranging to provide 
temporary utility services according to requirements indicated. 

1. Notify the Owner not less than two days in advance of proposed utility 
interruptions. 

2. Do not proceed with utility interruptions without the Owner's written permission. 

3. Contact utility-locator service for area where Project is located before excavating. 

B. Demolish and completely remove from site existing underground utilities indicated to 
be removed.  Coordinate with utility companies to shut off services if lines are active. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are 
not available from excavations. 

B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, 
and SM or a combination of these groups; free of rock or gravel larger than 3 inches in 
any dimension, debris, waste, frozen materials, vegetation, and other deleterious 
matter. 
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C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, 
and PT according to ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent 
of optimum moisture content at time of compaction. 

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940, with at least 95 percent 
passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940, with at least 90 percent 
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940, except with 100 percent 
passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or 
uncrushed gravel, ASTM D 448 coarse-aggregate grading Size 57, with 100 percent 
passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve. 

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone 
and natural sand, ASTM D 448, coarse-aggregate grading Size 67, with 100 percent 
passing a 1-inch sieve and 0 to 5 percent passing a No. 4 sieve. 

J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand. 

K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense 
state. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured 
for subsurface drainage applications, made from polyolefins or polyesters; with 
elongation greater than 50 percent; complying with AASHTO M 288 and the following, 
measured per test methods referenced: 

1. Survivability:  Class 2, AASHTO M 288. 

2. Grab Tensile Strength:  157 lbf, ASTM D 4632. 

3. Sewn Seam Strength:  142 lbf, ASTM D 4632. 

4. Tear Strength:  56 lbf, ASTM D 4533. 

5. Puncture Strength:  56 lbf, ASTM D 4833. 
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6. Apparent Opening Size:  No. 40 sieve, maximum, ASTM D 4751. 

7. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355. 

B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation 
applications, made from polyolefins or polyesters, with elongation less than 50 percent, 
complying with AASHTO M 288 and the following, measured per test methods 
referenced: 

1. Survivability:  Class 2, AASHTO M 288. 

2. Grab Tensile Strength:  247 lbf, ASTM D 4632. 

3. Sewn Seam Strength:  222 lbf, ASTM D 4632. 

4. Tear Strength:  90 lbf, ASTM D 4533. 

5. Puncture Strength:  90 lbf, ASTM D 4833. 

6. Apparent Opening Size:  No. 60 sieve, maximum, ASTM D 4751. 

7. Permittivity:  0.02 per second, minimum, ASTM D 4491. 

8. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355. 

2.3 ACCESSORIES 

A. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches 
wide and 4 mils thick, continuously inscribed with a description of the utility, with 
metallic core encased in a protective jacket for corrosion protection, detectable by 
metal detector when tape is buried up to 30 inches deep; colored as follows: 

1. Red:  Electric. 

2. Yellow:  Gas, oil, steam, and dangerous materials. 

3. Orange:  Telephone and other communications. 

4. Blue:  Water systems. 

5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations. 
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B. Preparation of Subgrade for earthwork operations including removal of vegetation, 
topsoil, debris, obstructions, and deleterious materials from ground surface is specified 
in Section 02210 - SITE CLEARING. 

C. Protect and maintain erosion and sedimentation controls, which are specified in 
Section 02210 - SITE CLEARING, during earthwork operations. 

D. Provide protective insulating materials to protect subgrades and foundation soils 
against freezing temperatures or frost. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on 
prepared subgrades, and from flooding Project site and surrounding area.  Dispose of 
contaminated water in accordance with regulations of authorities having jurisdiction. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary 
drainage ditches. 

2. Install a dewatering system to keep subgrades dry and convey ground water 
away from excavations.  Maintain until dewatering is no longer required. 

3.3 EXPLOSIVES 

A. Explosives:  Do not use explosives. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to Subgrade elevations regardless of the character 
of surface and subsurface conditions encountered.  Unclassified excavated materials 
may include rock, soil materials, and obstructions.  No changes in the Contract Sum or 
the Contract Time will be authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil 
materials and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 

b. 12 inches outside of concrete forms at footings. 

c. 6 inches outside of minimum required dimensions of concrete cast against 
grade. 

d. Outside dimensions of concrete walls indicated to be cast against rock 
without forms or exterior waterproofing treatments. 
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e. 6 inches beneath bottom of concrete slabs on grade. 

f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than 
pipe or 42 inches wide. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch. If applicable, extend excavations a sufficient distance from structures for placing 
and removing concrete formwork, for installing services and other construction, and for 
inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures:  Excavate to elevations and dimensions indicated within a tolerance 
of plus or minus 1 inch.  Do not disturb bottom of excavations intended as 
bearing surfaces. 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, 
elevations, and subgrades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 
below frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of 
pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches 
higher than top of pipe or conduit, unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit.  Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits.  Remove 
projecting stones and sharp objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, 
multiple-duct conduit units, hand-excavate trench bottoms and support pipe and 
conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of 
trench to support bottom 90 degrees of pipe circumference.  Fill depressions with 
tamped sand backfill. 
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3. Excavate trenches 6 inches deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course. 

3.8 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and 
replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-
tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll 
wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 
direction perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less 
than 15 tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 
rutting, as determined by Architect, and replace with compacted backfill or fill as 
directed. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by Architect, without additional 
compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 
elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi may be 
used when approved by Architect. 

1. Fill unauthorized excavations under other construction or utility pipe as directed 
by Architect. 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without 
intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to 
prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip 
line of remaining trees. 

3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the 
following: 
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1. Construction below finish grade including, where applicable, subdrainage, damp 
proofing, waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring and bracing, and sheeting. 

7. Installing permanent or temporary horizontal bracing on horizontally supported 
walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape 
bedding course to provide continuous support for bells, joints, and barrels of pipes and 
for joints, fittings, and bodies of conduits. 

C. Backfill trenches excavated under footings and within 18 inches of bottom of footings 
with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is 
specified in Section 03300 - CAST-IN-PLACE CONCRETE. 

D. Provide 4-inch thick, concrete-base slab support for piping or conduit less than 30 
inches below surface of roadways.  After installing and testing, completely encase 
piping or conduit in a minimum of 4 inches of concrete before backfilling or placing 
roadway subbase. 

E. Place and compact initial backfill of subbase material free of particles larger than 1 inch 
in any dimension, to a height of 12 inches over the utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of utility piping or conduit to avoid damage or 
displacement of piping or conduit.  Coordinate backfilling with utilities testing. 

F. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 

G. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

H. Install warning tape directly above utilities, 12 inches below finished grade, except 6 
inches below subgrade under pavements and slabs. 
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3.13 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal 
so fill material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 

2. Under walks and pavements, use satisfactory soil material. 

3. Under steps and ramps, use engineered fill. 

4. Under building slabs, use engineered fill. 

5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.14 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer 
before compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 
contain frost or ice. 

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material 
that exceeds optimum moisture content by 2 percent and is too wet to compact to 
specified dry unit weight. 

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for 
material compacted by heavy compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required 
elevations, and uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit 
weight according to ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, scarify and re-compact 
top 12 inches of existing subgrade and each layer of backfill or fill soil material at 
95 percent, and areas within 10 feet of structures, building slabs, steps, and 
pavements at 92 percent. 

2. Under walkways, scarify and re-compact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 92 percent. 
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3. Under lawn or unpaved areas, scarify and re-compact top 6 inches below 
subgrade and compact each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 
85 percent. 

3.16 GRADING 

A. General:  Uniformly grade areas to a smooth surface free of irregular surface changes.  
Comply with compaction requirements and grade to cross sections, lines, and 
elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required 
surface tolerances. 

B. Site Grading:  Slope grades to direct water away from buildings and to prevent 
ponding.  Finish subgrades to required elevations within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 1 inch. 

2. Walks:  Plus or minus 1 inch. 

3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested 
with a 10 foot straightedge. 

3.17 SUBSURFACE DRAINAGE 

A. Subdrainage Pipe:  Specified in Division 2 Section “Subdrainage.” 

B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of 
subdrainage trench.  Place a 6 inch course of filter material on subsurface drainage 
geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum of 12 
inches of filter material, placed in compacted layers 6 inches thick, and wrap in 
subsurface drainage geotextile, overlapping sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight 
according to ASTM D 1557. 

C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width 
indicated, to within 12 inches of final subgrade in compacted layers 6 inches thick.  
Overlay drainage backfill with 1 layer of subsurface drainage geotextile, overlapping 
sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight 
according to ASTM D 1557. 

2. Place and compact impervious fill over drainage backfill in 6-inch-thick 
compacted layers to final subgrade. 
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3.18 SUBBASE AND BASE COURSES 

A. Place subbase and base course on subgrades free of mud, frost, snow, or ice. 

 

B. On prepared subgrade, place subbase and base course under pavements and walks 
as follows: 

1. Install separation geotextile on prepared subgrade according to manufacturer’s 
written instructions, overlapping sides and ends. 

2. Place base course material over subbase course under hot-mix asphalt 
pavement. 

3. Shape subbase and base course to required crown elevations and cross-slope 
grades. 

4. Place subbase and base course 6 inches or less in compacted thickness in a 
single layer. 

5. Place subbase and base course that exceeds 6 inches in compacted thickness in 
layers of equal thickness, with no compacted layer more than 6 inches thick or 
less than 3 inches thick. 

6. Compact subbase and base course at optimum moisture content to required 
grades, lines, cross sections, and thickness to not less than 95 percent of 
maximum dry unit weight according to ASTM D 1557. 

C. Pavement Shoulders:  Place shoulders along edges of subbase and base course to 
prevent lateral movement.  Construct shoulders, at least 12 inches wide, of satisfactory 
soil materials and compact simultaneously with each subbase and base layer to not 
less than 95 percent of maximum dry unit weight according to ASTM D 1557. 

3.19 DRAINAGE COURSE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place 
concrete slabs-on-grade as follows: 

1. Install subdrainage geotextile on prepared subgrade according to manufacturer’s 
written instructions, overlapping sides and ends. 

2. Compact each layer of drainage course to required cross sections and 
thicknesses to not less than 95 percent of maximum dry unit weight according to 
ASTM D 1557. 

3.20 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent geotechnical engineering testing 
agency to perform field quality control testing. 
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B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  
Proceed with subsequent earthwork only after test results for previously completed 
work comply with requirements. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be 
performed to verify design-bearing capacities.  Subsequent verification and approval of 
other footing subgrades may be based on a visual comparison of subgrade with tested 
subgrade when approved by Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and 
backfill layer, at least 1 test for every 2000 sq. ft. or less of paved area or building 
slab, but in no case fewer than 3 tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for 
each 100 feet or less of wall length, but no fewer than 2 tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test 
for each 150 feet or less of trench length, but no fewer than 2 tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved 
degree of compaction specified, scarify and moisten or aerate, or remove and replace 
soil to depth required; re-compact and retest until specified compaction is obtained. 

3.21 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and 
erosion.  Keep free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due 
to subsequent construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; 
reshape and re-compact. 

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match 
adjacent work, and eliminate evidence of restoration to greatest extent possible. 

3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including 
unsatisfactory soil, trash, and debris, and legally dispose of it off the Owner's property. 

END OF SECTION 
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SECTION 02 41 19 
SELECTIVE STRUCTURE DEMOLITION 

 

PART 1 GENERAL 

1.1    SECTION INCLUDES 

A. Examination of areas. 

B. Utility services and mechanical/electrical systems. 

C. Preparation. 

D. General selective demolition procedures. 

E. Demolition and removal of selected portions of building or structure. 

F. Disposal of demolished materials. 

G. Cleaning. 

H. Schedule of selective demolition. 

 

1.2   RELATED SECTIONS 

A. Division 01 Sections – General Requirements. 

 

1.3   REFERENCES 

A. ANSI/ASSE A10.6 – Safety Requirements for Demolition Operations. 

B. 40 CFR 82 – Protection of Stratospheric Ozone. 

C. OSHA - Standards for the Construction Industry (29 CFR Part 1926). 

D. NFPA 241 – Safeguarding Construction, Alteration, and Demolition Operation. 

 

1.4 DEFINITIONS 

A. Remove: Detach items from existing construction and legally dispose of them off-site 

unless indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage: Carefully detach from existing construction, in a manner to 

prevent damage, and deliver to Owner Representative ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and 

reinstall where indicated. 

D. Existing to Remain: Existing items of construction that are not to be permanently 

removed and that are not otherwise indicated to be removed, removed and salvaged, 

or removed and reinstalled. 

E. Relocation: Existing item to be removed and relocated to a different location within the 
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project. 

 

1.5   MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

 

1.6   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. 

 

1.7   INFORMATIONAL SUBMITTALS 

A. Section 01340 – Submittal Procedures. 

B. Proposed Protection Measures: Submit report, including drawings, that indicates the 

measures proposed for protecting individuals and property, for environmental 

protection, for dust control and for noise control. Indicate proposed locations and 

construction of barriers. 

C. Schedule of Selective Demolition Activities: Indicate the following: 

1. Coordinate with Construction Duration and Phasing, for sequencing of demolition 

activities. Detailed sequence of selective demolition and removal work, with 

starting and ending dates for each activity.  

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 adjacent buildings.  

D. Inventory: Submit a list of items to be removed and salvaged and deliver to Owner 

Representative prior to start of demolition. 

E. Predemolition Photographs or Video: Submit before Work begins. 



                                                               02 41 19- 3 
 

F. Warranties: Documentation indicated that existing warranties are still in effect after 

completion of selective demolition. 

 

1.8   CLOSEOUT SUBMITTALS 

A. Section 01340 – Submittal Procedures. 

B. Inventory: Submit a list of items that have been removed and salvaged. 

C. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill 

facility licensed to accept hazardous wastes. 

D. Recycled Receipts: Receipts of recycled materials with volume or weight details. 

 

1.9   FIELD CONDITIONS 

A. Construct temporary insulated dust-proof partitions where required to separate areas 

where noisy or extensive dirt or dust operations are performed. Equip partitions with 

dustproof doors and security locks. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by 

Owner as far as practical. 

C. Notify Architect-Engineer 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. 

 

PART 2  - PRODUCTS 

 

2.1 PERFORMANCE REQUIREMENTS 

A. Erect and maintain dust-proof partitions and closures as required to prevent spread of 

dust or fumes to occupied portions of the building. Coordinate demolition activities with 

IAQ Plan During Construction required in section 01 81 19 – Indoor Air Quality 

Requirements. 
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B. Equip partitions with dust proof doors and security locks if required. 

 

 

C. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning selective demolition. Comply with hauling and disposal regulations of 

authorities having jurisdiction. 

D. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

E. Contractors performing hot work (welding, cutting, soldering, brazing, other) shall 

comply with OSHA's requirements (29 CFR 1926.352, Fire Prevention for Welding and 

Cutting) and implement hot work programs including the use of a written hot work 

permit. 

 

PART 3  - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective 

demolition operations. 

B. Owner does not guarantee that existing conditions are same as those indicated in 

record documents. 

C. Survey existing conditions and correlate with requirements indicated to determine 

extent of selective demolition required. 

D. When unanticipated mechanical, electrical, or structural elements that conflict with 

intended function or design are encountered, investigate and measure the nature and 

extent of conflict. Promptly submit a written report to Architect-Engineer. 

E. Perform an engineering survey of condition of building to determine whether removing 

any element might result in structural deficiency or unplanned collapse of any portion 

of structure or adjacent structures during selective building demolition operations. 
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1. Perform surveys as the Work progresses to detect hazards resulting from selective 

demolition activities. 

F. Survey of Existing Conditions: Record existing conditions by use of preconstruction 

photographs or preconstruction videotapes. 

1. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused 

by salvage operations. 

 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

 

A. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, 

identify, disconnect, and seal or cap off indicated utility services and 

mechanical/electrical systems serving areas to be selectively demolished. 

1. Owner and/or Building manager will arrange to shut off indicated services/systems 

when requested by Contractor. 

2. Arrange to shut off indicated utilities with utility companies. 

3. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that 

maintain continuity of services/systems to other parts of building. 

4. Disconnect, demolish, and remove systems, equipment, and components 

indicated to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and 

cap or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with 

same or compatible piping material. 

c. Equipment to Be Removed: Disconnect and cap services and remove 

equipment. 

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, 

and make equipment operational. 

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

 

3.3 PREPARATION 

A. 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. 

B. Temporary Facilities: Provide temporary barricades and other protection required to 

prevent injury to people and damage to adjacent buildings and facilities to remain. 

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

area and to and from occupied portions of building. 

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 all code and regulations for temporary enclosures and dust control. 

 

6. Strengthen or add new supports when required during progress of selective 

demolition. 

 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required 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, to minimize disturbance of adjacent surfaces. 

Temporarily cover openings to remain. 
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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 fire watch and 

portable fire-suppression devices during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials 

and promptly dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to 

avoid free fall and to prevent ground impact or dust generation. 

8. Locate selective demolition equipment and remove debris and materials so as not 

to impose excessive loads on supporting walls, floors, or framing. 

9. Dispose of demolished items and materials promptly. Comply with all codes and 

regulations. 

B. Existing Items to Remain: Protect construction indicated to remain against damage 

and soiling during selective demolition. When permitted by Architect-Engineer, 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: Demolish in small sections. Using power-driven saw, cut concrete to a depth 

of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from 

reinforcement at perimeter of areas being demolished, cut reinforcement, and then 

remove remainder of concrete. Neatly trim openings to dimensions indicated. 

B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to 

remain, using power-driven saw, then remove masonry between saw cuts. 

C. Windows, Doors and Frames: Remove as units, complete with trim and accessories. 

Repair edges of openings as required. 

 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. General: Except for items or materials indicated to be recycled, reused, salvaged, 

reinstalled, or otherwise indicated to remain Owner’s property, remove demolished 
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materials from Project site and legally dispose of them in an EPA-approved landfill. 

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 01 74 19. 

B. Burning: Do not burn demolished materials. 

C. Disposal: Transport demolished materials off Owner’s property and legally disposes 

of them. 

 

3.7 CLEANING 

 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by 

selective demolition operations.  

B. Leave building in broom condition. 

C. Return adjacent areas to condition existing before selective demolition operations 

began. 

 

3.8 SCHEDULE OF SELECTIVE DEMOLITION 

A. Coordinate with requirements for construction phasing as Contract Documents. 

 

 

END OF SECTION 
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SECTION 03 30 00 
CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, 
concrete materials, mix design, placement procedures, and finishes. 

B. Related Sections include the following: 

1. Division 2 Section "Cement Concrete Pavement" for concrete pavement and 
walks. 

2. Division 3 Section "Concrete Toppings" for metallic and nonmetallic concrete 
floor toppings. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more 
of blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume. 

1.4 SUBMITTALS 

A. Product Data: For each type of manufactured material and product indicated. 

B. Design Mixes: For each concrete mix. Include alternate mix designs when 
characteristics of materials, project conditions, weather, test results, or other 
circumstances warrant adjustments. 

1. Indicate amounts of mix water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Details of fabrication, bending, and 
placement, prepared according to ACI 315, "Details and Detailing of Concrete 
Reinforcement." Include material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, arrangement, and supports of concrete reinforcement. Include special 
reinforcement required for openings through concrete structures. 

D. Postensioning steel cables Shop Drawings: Details of fabrications and placement 

E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified 
professional engineer de- tailing fabrication, assembly, and support of formwork. 
Design and engineering of formwork are Contractor's responsibility. 
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1. Shoring and Reshoring: Indicate proposed schedule and sequence of 
stripping formwork, shoring removal, and installing and removing reshoring. 

F. Welding Certificates: Copies of certificates for welding procedures and personnel. 

G. Material Certificates: Signed by manufacturers certifying that each of the following 
items complies with requirements: 

1. Cementitious materials and aggregates. 

2. Form materials and form-release agents. 

3. Steel reinforcement and reinforcement accessories. 

4. Fiber reinforcement. 

5. Admixtures. 

6. Waterstops. 

7. Curing materials. 

8. Floor and slab treatments. 

9. Bonding agents. 

10. Adhesives. 

11. Vapor retarders. 

12. Epoxy joint filler. 

13. Joint-filler strips. 

14. Repair materials. 

H. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who has completed concrete Work 
similar in material, de- sign, and extent to that indicated for this Project and whose 
work has resulted in construction with a record of successful in-service performance. 

B. Professional Engineer Qualifications: A professional engineer who is legally 
qualified to practice in juris- diction where Project is located and who is experienced 
in providing engineering services of the kind indicated. Engineering services are 
defined as those performed for formwork and shoring and reshoring installations 
that are similar to those indicated for this Project in material, design, and extent. 

C. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products complying with ASTM C 94 requirements for production facilities 
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and equipment. 

1. Manufacturer must be certified according to the National Ready Mixed 
Concrete Association's Certification of Ready Mixed Concrete Production 
Facilities. 

D. Testing Agency Qualifications: An independent testing agency, acceptable to 
authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 
to conduct the testing indicated, as document- ed according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field 
Testing Technician, Grade 1, according to ACI CP-1 or an equivalent 
certification program. 

E. Source Limitations: Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, each aggregate from one source, and 
each admixture from the same manufacturer. 

F. Welding: Qualify procedures and personnel according to AWS D1.4, "Structural 
Welding Code-- Reinforcing Steel." 

G. ACI Publications: Comply with the following, unless more stringent provisions are 
indicated: 

1. ACI 301, "Specification for Structural Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and 
Materials." 

H. Preinstallation Conference: Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Meetings." 

1. Before submitting design mixes, review concrete mix design and examine 
procedures for ensuring quality of concrete materials. Require representatives 
of each entity directly concerned with cast- in-place concrete to attend, 
including the following: 

a. Contractor's superintendent. 

b. Independent testing agency responsible for concrete design mixes. 

c. Ready-mix concrete producer. 

d. Concrete subcontractor. 

1.6. DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

B. Avoid damaging coatings on steel reinforcement. 

C. Repair damaged epoxy coatings on steel reinforcement according to ASTM D 3963/D 
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3963M. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that will provide 
continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes 
to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with 
DOC PS 1, and as follows: 

a. Medium-density overlay, Class 1, or better, mill-release agent treated and 
edge sealed. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved 
material. Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-
reinforced plastic, paper, or fiber tubes that will produce surfaces with gradual or 
abrupt irregularities not exceeding specified formwork surface class. Provide units 
with sufficient wall thickness to resist plastic concrete loads without detrimental 
deformation. 

D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist 
plastic concrete loads without detrimental deformation. 

E. Void Forms: Biodegradable paper surface, treated for moisture resistance, 
structurally sufficient to support weight of plastic concrete and other superimposed 
loads. 

F. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), 
minimum. 

G. Form-Release Agent: Commercially formulated form-release agent that will not 
bond with, stain, or adversely affect concrete surfaces and will not impair 
subsequent treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

H. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 
plastic form ties de- signed to resist lateral pressure of fresh concrete on forms and 
to prevent spalling of concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to 
the plane of the ex- posed concrete surface. 

2. Furnish ties that, when removed, will leave holes not larger than 1 inch (25 
mm) in diameter in concrete surface. 
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3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed from U.S. 
domestic manufacturer only. 

B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed from U.S. 
domestic manufacturer only. 

C. Epoxy-Coated Fabricated Reinforcing Bars: ASTM A 934/A 934M, and as follows: 

1. Steel Reinforcement: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed 
form U.S. domestic manufacturer only. 

D. Steel Bar Mats: ASTM A 184/A 184M, assembled with clips. 

1. Steel Reinforcement: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed 
bars. 

E. Plain-Steel Wire: ASTM A 82, as drawn. 

F. Deformed-Steel Wire: ASTM A 496. 

G. Epoxy-Coated Wire: ASTM A 884/A 884M, Class A coated, plain-steel wire. 

H. Plain-Steel Welded Wire Fabric: ASTM A 185, fabricated from as-drawn steel wire 
into flat sheets. 

I. Deformed-Steel Welded Wire Fabric: ASTM A 497, flat sheet. 

J. Epoxy-Coated Welded Wire Fabric: ASTM A 884/A 884M, Class A, plain steel. 

2.3 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, 
and fastening reinforcing bars and welded wire fabric in place. Manufacture bar 
supports according to CRSI's "Manual of Standard Practice" from steel wire, plastic, 
or precast concrete or fiber-reinforced concrete of greater com- pressive strength 
than concrete, and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar support contact 
forms, use CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar 
supports. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-
polymer-coated wire bar supports. 

B. Joint Dowel Bars: Plain-steel bars, ASTM A 615/A 615M, Grade 60 (Grade 420). 
Cut bars true to length with ends square and free of burrs. 
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C. Epoxy-Coated Joint Dowel Bars: ASTM A 775/A 775M; with ASTM A 615/A 615M, 
Grade 60 (Grade 420), plain-steel bars. 

D. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy 
coating on reinforcement and complying with ASTM A 775/A 755M. 

E. CONCRETE MATERIALS 

Normal-Weight Aggregate: ASTM C 33, uniformly graded, and as follows: 

1. Class: Moderate weathering region, but not less than 3M. 

2. Nominal Maximum Aggregate Size: 1 inch (25 mm), or as indicated on 
drawings. 

3. Combined Aggregate Gradation: Well graded from coarsest to finest with not 
more than 18 percent and not less than 8 percent retained on an individual 
sieve, except that less than 8 percent may be retained on coarsest sieve and 
on No. 50 (0.3-mm) sieve, and less than 8 percent may be retained on sieves 
finer than No. 50 (0.3 mm). 

F. Lightweight Aggregate: ASTM C 330. 

1. Nominal Maximum Aggregate Size: as indicated drawings. 

G. Water: Potable and complying with ASTM C 94. 

2.4 ADMIXTURES 

A. General: Admixtures certified by manufacturer to contain no more than 0.1 percent 
water-soluble chloride ions by mass of cementitious material and to be compatible 
with other admixtures and cementitious mate- rials. Do not use admixtures 
containing calcium chloride. 

B. Air-Entraining Admixture: ASTM C 260. 

C. Water-Reducing Admixture: ASTM C 494, Type A. 

D. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 

E. Water-Reducing and Accelerating Admixture: ASTM C 494, Type E. 

F. Water-Reducing and Retarding Admixture: ASTM C 494, Type D. 

G. Corrosion-Inhibiting Admixture: When indicated use commercially formulated, 
anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a 
protective barrier and minimizing chloride reactions with steel reinforcement in 
concrete. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated into the Work include, but are not limited to, the 
following: 
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a. DCI or DCI-S; W. R. Grace & Co., Construction Products Div. 

b. Rheocrete 222+; Master Builders, Inc. 

c. FerroGard-901; Sika Corporation. 

2.5 FIBER REINFORCEMENT 

A. Carbon-Steel Fiber: ASTM A 820, deformed, minimum 2.4 inches (60 mm) long, 
and of diameter or effec- tive diameter indicated. 

1. Fiber: Type 1, cold-drawn wire, or Type 2, cut sheet. 

B. Synthetic Fiber: Fibrillated or monofilament polypropylene fibers engineered and 
designed for use in con- crete, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 
inches (13 to 38 mm) long. 

C. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Carbon-Steel Fibers: 

a. Dramix; Bekaert Corporation. 

b. Fibercon; Fibercon International. 

c. Zorex; Novocon International Inc. 

2. Fibrillated Fibers: 

a. Fibrasol F; Axim Concrete Technologies. 

b. Fibermesh; Fibermesh, Div. of Synthetic Industries. 

c. Forta; Forta Corporation. 

d. Grace Fibers; W. R. Grace & Co., Construction Products Div. 

3. Monofilament Fibers: 

a. Fibrasol IIP; Axim Concrete Technologies. 

b. Fiberstrand 100; Euclid Chemical Co. 

c. Fibermix Stealth; Fibermesh, Div. of Synthetic Industries. 

d. Forta Mono; Forta Corporation. 

e. Grace MicroFiber; W. R. Grace & Co., Construction Products Div. 

f. Hi-Tech PPM Fiber; Hi-Tech Fibers, Div. of Martin Color-Fi, Inc. 
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g. Polystrand 1000; Metalcrete Industries. 

2.6 WATERSTOPS 

A. Flexible Rubber Waterstops: CE CRD-C 513, for embedding in concrete to 
prevent passage of fluids through joints. Factory fabricate corners, intersections, 
and directional changes. 

1. Profile: Ribbed with center bulb or as indicated. 

B. Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent 
passage of fluids through joints. Factory fabricate corners, intersections, and 
directional changes. 

1. Profile: Ribbed with center bulb or as indicated. 

C. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following: 

1. Rubber Waterstops: 

a. Greenstreak. 

b. Progress Unlimited Inc. 

c. Westec Barrier Technologies; Div. of Western Textile Products, Inc. 

d. Williams Products, Inc. 

2. PVC Waterstops: 

a. Greenstreak. 

b. Meadows: W. R. Meadows, Inc. 

c. Murphy: Paul Murphy Plastics Co. 

d. Progress Unlimited Inc. 

e. Sternson Group. 

f. Tamms Industries Co.; Div. of LaPorte Construction Chemicals North 
America, Inc. 

g. Vinylex Corporation. 

h. Westec Barrier Technologies; Div. of Western Textile Products, Inc. 

D. Self-Expanding Strip Waterstops: Manufactured rectangular or trapezoidal strip, 
sodium bentonite or other hydrophylic material for adhesive bonding to concrete. 
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1. Available Products: Subject to compliance with requirements, products that 
may be incorporated into the Work include, but are not limited to, the 
following: 

a. Volclay Waterstop-RX; Colloid Environmental Technologies Co. 

b. Conseal CS-231; Concrete Sealants Inc. 

c. Swellseal Joint; De Neef Construction Chemicals (U.S.) Inc. 

d. Hydrotite; Greenstreak. 

e. Mirastop; Mirafi Moisture Protection, Div. of Royal Ten Cate (USA), Inc. 

f. Adeka Ultra Seal; Mitsubishi International Corporation. 

g. Superstop; Progress Unlimited Inc. 

2.7 VAPOR RETARDERS 

A. Vapor Retarder: ASTM E 1745, Class C, of one of the following materials; or 
polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) thick: 

1. Nonwoven, polyester-reinforced, polyethylene coated sheet; 10 mils (0.25 mm) 
thick. 

2. Three-ply, nylon- or polyester-cord-reinforced, laminated, high-density 
polyethylene sheet; 7.8 mils (0.18 mm) thick. 

3. Available Product: Subject to compliance with requirements, a product that 
may be incorporated into the Work includes, but is not limited to, "Griffolyn T-
85" by Reef Industries Inc. 

B. Fine-Graded Granular Material: When indicated on drawings use clean mixture of 
crushed stone, crushed gravel, and manufactured or natural sand; ASTM D 448, 
Size 10, with 100 percent passing a No. 4 (4.75- mm) sieve and 10 to 30 percent 
passing a No. 100 (0.15-mm) sieve; meeting deleterious substance limits of ASTM 
C 33 for fine aggregates. 

C. Granular Fill: When indicated on drawings use clean mixture of crushed stone or 
crushed or uncrushed gravel; ASTM D 448, Size 57, with 100 percent passing a 1-
1/2-inch (38-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve. 

2.8 FLOOR AND SLAB TREATMENTS 

A. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, 
abrasive aggregate of fused aluminum-oxide granules or crushed emery with emery 
aggregate containing not less than 50 per- cent aluminum oxide and not less than 
25 percent ferric oxide; unaffected by freezing, moisture, and cleaning materials. 

B. Unpigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry 
combination of Portland cement, graded quartz aggregate, and plasticizing 
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admixture. 

C. Pigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry combination 
of Portland cement, graded quartz aggregate, coloring pigments, and plasticizing 
admixture. Use coloring pigments that are finely ground, nonfading mineral oxides 
interground with cement. 

1. Colors: As indicated by referencing manufacturer's designations. 

D. Penetrating Liquid Floor Treatment: Chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; 
colorless; that penetrates, hardens, and densifies concrete surfaces. 

E. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Unpigmented Mineral Dry-Shake Floor Hardener: 

a. Non-Metallic Floor Hardener; Burke Group, LLC (The). 

b. Concolor; ChemMasters. 

c. Conshake 500; Conspec Marketing & Manufacturing Co., Inc. 

d. Quartz Tuff; Dayton Superior Corporation. 

e. Surflex; Euclid Chemical Co. 

f. Tycron; Kaufman Products, Inc. 

g. Colorhard; Lambert Corporation. 

h. Quartzplate; L&M Construction Chemicals, Inc. 

i. Maximent; Master Builders, Inc. 

j. Floor Quartz; Metalcrete Industries. 

k. Hard Top; Richmond Screw Anchor Co. 

l. Lithochrome Color Hardener; L. M. Scofield Co. 

m. Harcol; Sonneborn, Div. of ChemRex, Inc. 

n. Durag Premium; Sternson Group. 

o. Hard Top; Symons Corporation. 

2. Pigmented Mineral Dry-Shake Floor Hardener: 
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a. Non-Metallic Floor Hardener; Burke Group, LLC (The). 

b. Concolor; ChemMasters. 

c. Conshake 600; Conspec Marketing & Manufacturing Co., Inc. 

d. Quartz Tuff; Dayton Superior Corporation. 

e. Surflex; Euclid Chemical Co. 

f. Tycron; Kaufman Products, Inc. 

g. Colorhard; Lambert Corporation. 

h. Quartzplate; L&M Construction Chemicals, Inc. 

i. Maximent; Master Builders, Inc. 

j. Floor Quartz; Metalcrete Industries. 

k. Lithochrome Color Hardener; L. M. Scofield Co. 

l. Harcol; Sonneborn, Div. of ChemRex, Inc. 

m. Colorplete; Sternson Group. 

3. Penetrating Liquid Floor Treatment: 

a. Titan Hard; Burke Group, LLC (The). 

b. Chemisil Plus; ChemMasters. 

c. Intraseal; Conspec Marketing & Manufacturing Co., Inc. 

d. Ashford Formula; Curecrete Chemical Co., Inc. 

e. Day-Chem Sure Hard; Dayton Superior Corporation. 

f. Euco Diamond Hard; Euclid Chemical Co. 

g. Seal Hard; L&M Construction Chemicals, Inc. 

h. Vexcon Starseal PS; Vexcon Chemicals, Inc. 

2.9 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured 
for application to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry. 
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C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-
polyethylene sheet. 

D. Water: Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B. 

F. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, 18 to 22 per- cent solids. 

G. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Evaporation Retarder: 

a. Cimfilm; Axim Concrete Technologies. 

b. Finishing Aid Concentrate; Burke Group, LLC (The). 

c. Spray-Film; ChemMasters. 

d. Aquafilm; Conspec Marketing & Manufacturing Co., Inc. 

e. Sure Film; Dayton Superior Corporation. 

f. Eucobar; Euclid Chemical Co. 

g. Vapor Aid; Kaufman Products, Inc. 

h. Lambco Skin; Lambert Corporation. 

i. E-Con; L&M Construction Chemicals, Inc. 

j. Confilm; Master Builders, Inc. 

k. Waterhold; Metalcrete Industries. 

l. Rich Film; Richmond Screw Anchor Co. 

m. SikaFilm; Sika Corporation. 

n. Finishing Aid; Symons Corporation. 

o. Certi-Vex EnvioAssist; Vexcon Chemicals, Inc. 

2. Clear, Solvent-Borne, Membrane-Forming Curing Compound: 
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a. AH Clear Cure; Anti-Hydro International, Inc. 

b. Spartan-Cote; Burke Group, LLC (The). 

c. Spray-Cure & Seal 15; ChemMasters. 

d. Conspec #1-15 percent solids; Conspec Marketing & Manufacturing Co., 
Inc. 

e. Day-Chem Cure and Seal; Dayton Superior Corporation. 

f. Diamond Clear; Euclid Chemical Co. 

g. Nitocure S; Fosroc. 

h. Cure & Seal 309; Kaufman Products Inc. 

i. Lambco 120; Lambert Corporation. 

j. L&M Dress & Seal 18; L&M Construction Chemicals, Inc. 

k. CS-309; W. R. Meadows, Inc. 

l. Seal N Kure; Metalcrete Industries. 

m. Rich Seal 14 percent UV; Richmond Screw Anchor Co. 

n. Kure-N-Seal; Sonneborn, Div. of ChemRex, Inc. 

o. Flortec 14; Sternson Group. 

p. Cure & Seal 14 percent; Symons Corporation. 

q. Clear Seal 150; Tamms Industries Co., Div. of LaPorte Construction 
Chemicals of North America, Inc. 

r. Acrylic Cure; Unitex. 

s. Certi-Vex AC 309; Vexcon Chemicals, Inc. 

3. Clear, Waterborne, Membrane-Forming Curing Compound: 

a. AH Clear Cure WB; Anti-Hydro International, Inc. 

b. Klear Kote WB II Regular; Burke Chemicals. 

c. Safe-Cure & Seal 20; ChemMasters. 

d. High Seal; Conspec Marketing & Manufacturing Co., Inc. 

e. Safe Cure and Seal; Dayton Superior Corporation. 
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f. Aqua Cure VOX; Euclid Chemical Co. 

g. Cure & Seal 309 Emulsion; Kaufman Products Inc. 

h. Glazecote Sealer-20; Lambert Corporation. 

i. Dress & Seal WB; L&M Construction Chemicals, Inc. 

j. Vocomp-20; W. R. Meadows, Inc. 

k. Metcure; Metalcrete Industries. 

l. Cure & Seal 150E; Nox-Crete Products Group, Kinsman Corporation. 

m. Rich Seal 14 percent E; Richmond Screw Anchor Co. 

n. Kure-N-Seal WB; Sonneborn, Div. of ChemRex, Inc. 

o. Florseal W.B.; Sternson Group. 

p. Cure & Seal 14 percent E; Symons Corporation. 

q. Seal Cure WB 150; Tamms Industries Co., Div. of LaPorte Construction 
Chemicals of North America, Inc. 

r. Hydro Seal; Unitex. 

s. Starseal 309; Vexcon Chemicals, Inc. 

4. Clear, Waterborne, Membrane-Forming Curing Compound, 18 to 22 Percent 
Solids: 

a. Klear Kote WB II 20 percent; Burke Chemicals. 

b. Safe-Cure & Seal 20; ChemMasters. 

c. Conspec 21; Conspec Marketing & Manufacturing Co., Inc. 

d. Diamond Clear VOX; Euclid Chemical Co. 

e. SureCure Emulsion; Kaufman Products Inc. 

f. Glazecote Sealer-20; Lambert Corporation. 

g. Dress & Seal WB; L&M Construction Chemicals, Inc. 

h. Vocomp-20; W. R. Meadows, Inc. 

i. Metcure 0800; Metalcrete Industries. 

j. Cure & Seal 200E; Nox-Crete Products Group, Kinsman Corporation. 
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k. Rich Seal 18 percent E; Richmond Screw Anchor Co. 

l. Kure-N-Seal W; Sonneborn, Div. of ChemRex, Inc. 

m. Florseal W.B.; Sternson Group. 

n. Cure & Seal 18 percent E; Symons Corporation. 

o. Seal Cure WB STD; Tamms Industries Co., Div. of LaPorte Construction 
Chemicals of North America, Inc. 

p. Hydro Seal 800; Unitex. 

q. Starseal 0800; Vexcon Chemicals, Inc. 

2.10 RELATED MATERIALS 

A. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 
1752, cork or self- expanding cork. 

B. Epoxy Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a 
Shore A hardness of 80 per ASTM D 2240. 

C. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy-Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of 
humid curing and bonding to damp surfaces, of class and grade to suit 
requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed 
concrete to hardened concrete. 

E. Reglets: Fabricate reglets of not less than 0.0217-inch- (0.55-mm-) thick galvanized 
steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of 
concrete or debris. 

F. Dovetail Anchor Slots: Hot-dip galvanized steel sheet, not less than 0.0336 inch 
(0.85 mm) thick, with bent tab anchors. Temporarily fill or cover face opening of 
slots to prevent intrusion of concrete or debris. 

2.11 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that 
can be applied in thick- nesses from 1/8 inch (3.2 mm) and that can be feathered at 
edges to match adjacent floor elevations. 

1. Cement Binder: ASTM C 150, Portland cement or hydraulic or blended 
hydraulic cement as de- fined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 
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3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or 
coarse sand as recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when 
tested according to ASTM C 109/C 109M. 

B. Repair Topping: Traffic-bearing, cement-based, polymer-modified, self-leveling 
product that can be ap- plied in thicknesses from 1/4 inch (6 mm). 

1. Cement Binder: ASTM C 150, Portland cement or hydraulic or blended 
hydraulic cement as de- fined in ASTM C 219. 

2. Primer: Product of topping manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or 
coarse sand as recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5700 psi (39 MPa) at 28 days when 
tested according to ASTM C 109/C 109M. 

2.12 CONCRETE MIXES 

A. Prepare design mixes for each type and strength of concrete determined by either 
laboratory trial mix or field test data bases, as follows: 

1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301. 

2. Proportion lightweight structural concrete according to ACI 211.2 and ACI 301. 

B. Footings and Foundation Walls: Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days): 4500 psi (20.7 MPa). 

2. Maximum Slump for Concrete Containing High-Range Water-Reducing 
Admixture: 8 inches (200 mm) after admixture is added to concrete with 2- to 
4-inch (50- to 100-mm) slump. 

3. Maximum water/cement ratio shall not exceed 0.50. 

C. Slab-on-Grade: Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days): 4500 psi (20.7 MPa). 

2. Minimum Cementitious Materials Content: 520 lb/cu. yd. (309 kg/cu. m). 

3. Maximum Slump: 4 inches (100 mm). 

4. Maximum water/cement ratio shall not exceed 0.50. 

D. Suspended Slabs: Proportion normal-weight concrete mix as follows: 
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1. Compressive Strength (28 Days): 4500 psi (27.6 MPa). 

2. Maximum Slump: 4 inches (100 mm). 

3. Maximum water/cement ratio shall no exceed 0.45. 

E. Building Frame Members: Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days): As indicated on drawings, but not less than 
4000 psi (27.6 MPa). 

2. Maximum Slump: 4 inches (100 mm). 

3. Maximum Slump for Concrete Containing High-Range Water-Reducing 
Admixture: 8 inches (200 mm) after admixture is added to concrete with 2- to 
4-inch (50- to 100-mm) slump. 

4. Maximum water/cement ratio shall no exceed 0.48. 

F. Cementitious Materials: With a previous approval of the Structural Engineer, Limit 
percentage, by weight, of cementitious materials other than Portland cement in 
concrete as follows: 

1. Fly Ash: 25 percent. 

2. Combined Fly Ash and Pozzolan: 25 percent. 

3. Ground Granulated Blast-Furnace Slag: 50 percent. 

4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 
50 percent Portland cement minimum, with fly ash or pozzolan not exceeding 
25 percent. 

5. Silica Fume: 10 percent. 

6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or 
pozzolans not exceeding 25 percent and silica fume not exceeding 10 
percent. 

7. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and 
Silica Fume: 50 percent Portland cement minimum, with fly ash or pozzolans 
not exceeding 25 percent and silica fume not exceeding 10 percent. 

G. Maximum Water-Cementitious Materials Ratio: Shall be as indicated on drawings 
and on articles 

2.13,C,D,E & F of these specifications, but under any circumstances shall be more 
than 0.55. 

H. Air Content: Add air-entraining admixture at manufacturer's prescribed rate to result 
in concrete at point of placement having an air content as follows within a tolerance 
of plus 1 or minus 1.5 percent, unless other- wise indicated: 
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1. Air Content: 4 percent for 1-1/2-inch- (38-mm-) nominal maximum aggregate 
size. 

2. Air Content: 4.5 percent for 1-inch- (25-mm-) nominal maximum aggregate 
size. 

3. Air Content: 4.5 percent for 3/4-inch- (19-mm-) nominal maximum aggregate 
size. 

I. Do not air entrain concrete to trowel-finished interior floors and suspended slabs. 
Do not allow entrapped air content to exceed 3 percent. 

J. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

K. Steel-Fiber Reinforcement: When individual add to concrete mix, according to 
manufacturer's written instructions, at a rate of 50 lb/cu. yd. (29.7 kg/cu. m). 

L. Synthetic Fiber: When individual uniformly disperse in concrete mix at 
manufacturer's recommended rate, but not less than 1.5 lb/cu. yd. (0.90 kg/cu. m). 

M. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture or high-range water-reducing admixture 
(superplasticizer) in concrete, as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use 
industrial slabs and parking structure slabs, concrete required to be watertight, 
and concrete with a water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixes where indicated. 

 

2.13 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.14 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94 and ASTM C 1116, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce 
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature 
is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 
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3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to 
support vertical, lateral, static, and dynamic loads, and construction loads that might 
be applied, until concrete structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, 
alignment, elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as 
follows: 

1. Class A, 1/8 inch (3 mm). 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete 
surfaces. Provide crush or wrecking plates where stripping may damage cast 
concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 
horizontal to 1 vertical. Kerf wood inserts for forming keyways, reglets, recess- es, 
and the like, for easy removal. 

1. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces. Provide and secure 
units to support screed strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area 
of formwork is inaccessible. Close openings with panels tightly fitted to forms and 
securely braced to prevent loss of concrete mortar. Locate temporary openings in 
forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. Determine sizes and locations from trades 
providing such items. 

J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, 
sawdust, dirt, and other de- bris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for 
adjoining work that is attached to or supported by cast-in-place concrete. Use 
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Setting Drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

1. Install anchor bolts, accurately located, to elevations required. 

2. Install reglets to receive top edge of foundation sheet waterproofing and to 
receive through-wall flashings in outer face of concrete frame at exterior walls, 
where flashing is shown at lintels, shelf angles, and other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork, for sides of beams, walls, columns, and similar parts of the 
Work, that does not sup- port weight of concrete may be removed after cumulatively 
curing at not less than 50 deg F (10 deg C) for 24 hours after placing concrete 
provided concrete is hard enough to not be damaged by form-removal operations 
and provided curing and protection operations are maintained. 

B. Leave formwork, for beam soffits, joists, slabs, and other structural elements, that 
supports weight of concrete in place until concrete has achieved the following: 

1. At least 70 percent of 28-day design compressive strength. 

2. Determine compressive strength of in-place concrete by testing representative 
field- or laboratory- cured test specimens according to ACI 301. 

3. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores. 

C. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for 
exposed surfaces. Apply new form-release agent. 

D. When forms are reused, clean surfaces, remove fins and laitance, and tighten to 
close joints. Align and secure joints to avoid offsets. Do not use patched forms for 
exposed concrete surfaces unless approved by Architect. 

3.4 SHORES AND RESHORES 

A. Comply with ACI 318 (ACI 318M), ACI 301, and recommendations in ACI 347R for 
design, installation, and removal of shoring and reshoring. 

B. In multistory construction, extend shoring or reshoring over a sufficient number of 
stories to distribute loads in such a manner that no floor or member will be 
excessively loaded or will induce tensile stress in concrete members without 
sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. 
Locate and provide adequate reshoring to support construction without excessive 
stress or deflection. 
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3.5 VAPOR RETARDERS 

A. Vapor Retarder: Place, protect, and repair vapor-retarder sheets according to 
ASTM E 1643 and manufacturer's written instructions. 

B. Fine-Graded Granular Material: Cover vapor retarder with fine-graded granular 
material, moisten, and compact with mechanical equipment to elevation tolerances 
of plus 0 inch (0 mm) or minus 3/4 inch (19 mm). 

C. Granular Fill: Cover vapor retarder with granular fill, moisten, and compact with 
mechanical equipment to elevation tolerances of plus 0 inch (0 mm) or minus 3/4 
inch (19 mm). 

1. Place and compact a 1/2-inch- (13-mm-) thick layer of fine-graded granular 
material over granular fill. 

3.6 STEEL REINFORCEMENT 

A. General: Comply with CRSI's "Manual of Standard Practice" for placing 
reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor 
retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign 
materials. 

C. Accurately position, support, and secure reinforcement against displacement. 
Locate and support reinforcement with bar supports to maintain minimum concrete 
cover. Do not tack weld crossing reinforcing bars. 

1. Shop- or field-weld reinforcement according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire fabric in longest practicable lengths on bar supports spaced to 
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh 
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction. Lace overlaps with wire. 

F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-
coated reinforcement. Repair cut and damaged epoxy coatings with epoxy repair 
coating according to ASTM D 3963/D 3963M. 

3.7 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

 

B. Construction Joints: Install so strength and appearance of concrete are not 
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impaired, at locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. Do not Continue 
reinforcement across construction joints, unless otherwise indicated. Do not 
continue reinforcement through sides of strip placements of floors and slabs. 

2. Form from preformed galvanized steel, plastic keyway-section forms, or 
bulkhead forms with keys, unless otherwise indicated. Embed keys at least 1-
1/2 inches (38 mm) into concrete. 

3. When not indicated on drawings locate joints for beams, slabs, joists, and 
girders in the middle third of spans. Offset joints in girders a minimum 
distance of twice the beam width from a beam-girder intersection. 

4.  When not indicated on drawings locate horizontal joints in walls and columns 
at underside of floors, slabs, beams, and girders and at the top of footings or 
floor slabs. 

5. Space vertical joints in walls as indicated. Locate joints beside piers integral 
with walls, near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a depth 
equal to at least one-third of concrete thick- ness, as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge of joint to a radius of 1/8 inch (3 mm). Repeat grooving of 
contraction joints after applying surface finishes. Eliminate groover tool marks 
on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3-mm-) wide 
joints into concrete when cutting action will not tear, abrade, or otherwise 
damage surface and before concrete develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips 
at slab junctions with vertical surfaces, such as column pedestals, foundation walls, 
grade beams, and other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with 
finished concrete surface, unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch (12 mm) or more 
than 1 inch (25 mm) below finished concrete surface where joint sealants, 
specified in Division 7 Section "Joint Seal- ants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one 
length is required, lace or clip sections together. 
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E. Dowel Joints: Install dowel sleeves and dowels or dowel bar and support 
assemblies at joints where indicated. 

1. Use dowel sleeves or lubricate or asphalt-coat one-half of dowel length to 
prevent concrete bonding to one side of joint. 

3.8 WATERSTOPS 

A. Flexible Waterstops: Install in construction joints as indicated to form a continuous 
diaphragm. Install in longest lengths practicable. Support and protect exposed 
waterstops during progress of Work. Field- fabricate joints in waterstops according 
to manufacturer's written instructions. 

B. Self-Expanding Strip Waterstops: Install in construction joints and at other locations 
indicated, according to manufacturer's written instructions, bonding or mechanically 
fastening and firmly pressing into place. Install in longest lengths practicable. 

3.9 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement, 
unless approved by Architect. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mix. 

C. Deposit concrete continuously or in layers of such thickness that no new concrete 
will be placed on concrete that has hardened enough to cause seams or planes of 
weakness. If a section cannot be placed continuously, provide construction joints as 
specified. Deposit concrete to avoid segregation. 

D. Deposit concrete in forms in horizontal layers no deeper than 24 inches (600 mm) 
and in a manner to avoid inclined construction joints. Place each layer while 
preceding layer is still plastic, to avoid cold joints. 

1. Consolidate placed concrete with mechanical vibrating equipment. Use 
equipment and procedures for consolidating concrete recommended by ACI 
309R. 

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
effectiveness of the vibrator. Place vibrators to rapidly penetrate placed layer 
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators 
into lower layers of concrete that have begun to lose plasticity. At each 
insertion, limit du- ration of vibration to time necessary to consolidate concrete 
and complete embedment of reinforcement and other embedded items without 
causing mix constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, 
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within limits of construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-
textured surface plane, free of humps or hollows, before excess moisture or 
bleedwater appears on the surface. Do not further disturb slab surfaces 
before starting finishing operations. 

F. Hot-Weather Placement: Place concrete according to recommendations in ACI 
305R and as follows, when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg 
F (32 deg C) at time of placement. Chilled mixing water or chopped ice may 
be used to control temperature, provided water equivalent of ice is calculated 
to total amount of mixing water. Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will 
not exceed ambient air temperature immediately before embedding in 
concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing 
concrete. Keep subgrade moisture uniform without standing water, soft spots, 
or dry areas. 

3.10 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material 
with tie holes and defective areas repaired and patched. Remove fins and other 
projections exceeding ACI 347R limits for class of surface specified. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. Repair 
and patch tie holes and defective areas. Re- move fins and other projections 
exceeding 1/8 inch (3 mm) in height. 

1. Apply to concrete surfaces exposed to public view or to be covered with a 
coating or covering material applied directly to concrete, such as 
waterproofing, dampproofing, veneer plaster, or painting. 

2. Do not apply rubbed finish to smooth-formed finish. 

C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar 
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unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a 
texture matching adjacent formed surfaces. Continue final surface treatment of 
formed surfaces uniformly across adjacent unformed surfaces, unless otherwise 
indicated. 

3.11 FINISHING FLOORS AND SLABS 

A. General: Comply with recommendations in ACI 302.1R for screeding, 
restraightening, and finishing operations for concrete surfaces. Do not wet concrete 
surfaces. 

B. Scratch Finish: While still plastic, texture concrete surface that has been screeded 
and bull-floated or darbied. Use stiff brushes, brooms, or rakes. 

1. Apply scratch finish to surfaces indicated and to surfaces to receive concrete 
floor topping or mor- tar setting beds for ceramic or quarry tile, Portland 
cement terrazzo, and other bonded cementitious floor finishes. 

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area 
is small or inaccessible to power driven floats. Restraighten, cut down high spots, 
and fill low spots. Repeat float passes and restraightening until surface is left with a 
uniform, smooth, granular texture. 

1. Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and 
to floor and slab sur- faces to be covered with fluid-applied or sheet 
waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

D. Trowel Finish: After applying float finish, apply first trowel finish and consolidate 
concrete by hand or pow- er-driven trowel. Continue troweling passes and 
restraighten until surface is free of trowel marks and uniform in texture and 
appearance. Grind smooth any surface defects that would telegraph through 
applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces indicated and to floor and slab surfaces 
exposed to view or to be covered with resilient flooring, carpet, ceramic or 
quarry tile set over a cleavage membrane, paint, or another thin film-finish 
coating system. 

2. Finish surfaces to the following tolerances, measured within 24 hours 
according to ASTM E 1155/E 1155M for a randomly trafficked floor surface: 

E. Trowel and Fine-Broom Finish: Apply a partial trowel finish, stopping after second 
troweling, to surfaces indicated and to surfaces where ceramic or quarry tile is to be 
installed by either thickset or thin-set meth- od. Immediately after second troweling, 
and when concrete is still plastic, slightly scarify surface with a fi- ne broom. 

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and 
ramps, and elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by 
brooming with fiber-bristle broom perpendicular to main traffic route. 
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Coordinate required final finish with Architect before ap- plication. 

G. Slip-Resistive Aggregate Finish: Before final floating, apply slip-resistive aggregate 
finish where indicated and to concrete stair treads, platforms, and ramps. Apply 
according to manufacturer's written instructions and as follows: 

1. Uniformly spread 25 lb/100 sq. ft. (12 kg/10 sq. m) of dampened slip-resistive 
aggregate over sur- face in one or two applications. Tamp aggregate flush 
with surface, but do not force below surface. 

2. After broadcasting and tamping, apply float finish. 

3. After curing, lightly work surface with a steel wire brush or an abrasive stone, 
and water to expose slip-resistive aggregate. 

H. Mineral Dry-Shake Floor Hardener Finish: After initial floating, apply mineral dry-
shake materials to sur- faces according to manufacturer's written instructions and as 
follows: 

1. Uniformly apply mineral dry-shake materials at a rate of 100 lb/100 sq. ft. (49 
kg/10 sq. m), unless greater amount is recommended by manufacturer. 

2. Uniformly distribute approximately two-thirds of mineral dry-shake materials 
over surface by hand or with mechanical spreader, and embed by power 
floating. Follow power floating with a second mineral dry-shake application, 
uniformly distributing remainder of material, and embed by power floating. 

3. After final floating, apply a trowel finish. Cure concrete with curing compound 
recommended by dry-shake material manufacturer and apply immediately 
after final finishing. 

3.12 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: Fill in holes and openings left in concrete structures, unless otherwise 
indicated, after work of other trades is in place. Mix, place, and cure concrete, as 
specified, to blend with in-place construction. Provide other miscellaneous concrete 
filling indicated or required to complete Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is 
still green and by steel-troweling surfaces to a hard, dense finish with corners, 
intersections, and terminations slightly round- ed. 

C. Equipment Bases and Foundations: Provide machine and equipment bases and 
foundations as shown on Drawings. Set anchor bolts for machines and equipment 
at correct elevations, complying with diagrams or templates of manufacturer 
furnishing machines and equipment. 

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and 
associated items. Cast-in inserts and accessories as shown on Drawings. Screed, 
tamp, and trowel-finish concrete surfaces. 
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3.13 CONCRETE PROTECTION AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold 
or hot temperatures. Comply with ACI 306.1 for cold-weather protection and with 
recommendations in ACI 305R for hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if 
hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 
kg/sq. m x h) before and during finishing operations. Apply according to 
manufacturer's written instructions after placing, screeding, and bull floating or 
darbying concrete, but before float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, 
supported slabs, and other similar surfaces. If forms remain during curing period, 
moist cure after loosening forms. If removing forms before end of curing period, 
continue curing by one or a combination of the following methods: 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure 
unformed surfaces, including floors and slabs, concrete floor toppings, and other 
surfaces, by one or a combination of the following methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven 
days with the following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. Cover 
concrete surfaces and edges with 12-inch (300-mm) lap over adjacent 
absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with 
sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof 
tape or adhesive. Cure for not less than seven days. Immediately repair any 
holes or tears during curing period using cover material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete 
surfaces to receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete 
surfaces to receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer 
recommends for use with floor coverings. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected 
to heavy rainfall within three hours after initial application. Maintain continuity 
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of coating and repair damage during curing period. 

3.14 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid 
floor treatment according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants 
and complete sur- face repairs. 

2. Do not apply to concrete that is less than seven days old. 

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 
rewet; and repeat brooming or scrubbing. Rinse with water; remove excess 
material until surface is dry. Apply a second coat in a similar manner if surface 
is rough or porous. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by power spray or roller according to 
manufacturer's written instructions. 

3.15 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least six months. Do not fill joints 
until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joint clean and dry. 

C. Install semirigid epoxy joint filler full depth in saw-cut joints and at least 2 inches (50 
mm) deep in formed joints. Overfill joint and trim joint filler flush with top of joint after 
hardening. 

3.16 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. 
Remove and replace concrete that cannot be repaired and patched to Architect's 
approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one-part Portland 
cement to two and one-half parts fine aggregate passing a No. 16 (1.2-mm) sieve, 
using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on 
the surface, and stains and other dis- colorations that cannot be removed by 
cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch (13 mm) in any dimension in solid concrete but not less 
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than 1 inch (25 mm) in depth. Make edges of cuts perpendicular to concrete 
surface. Clean, dampen with water, and brush-coat holes and voids with 
bonding agent. Fill and compact with patching mortar before bonding agent 
has dried. Fill form-tie voids with patching mortar or cone plugs secured in 
place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white Portland 
cement and standard port- land cement so that, when dry, patching mortar will 
match surrounding color. Patch a test area at inconspicuous locations to 
verify mixture and color match before proceeding with patching. Com- pact 
mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability 
and structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, 
for finish and verify sur- face tolerances specified for each surface. Correct low and 
high areas. Test surfaces sloped to drain for trueness of slope and smoothness; 
use a sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch 
(0.25 mm) wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface 
finishing operations by cutting out low areas and replacing with patching 
mortar. Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. Prepare, mix, and apply repair underlayment and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. Feather edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. 
Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 
mm) to match adjacent floor elevations. Pre- pare, mix, and apply repair 
topping and primer according to manufacturer's written instructions to produce 
a smooth, uniform, plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch (25 
mm) or less in diameter, by cutting out and replacing with fresh concrete. 
Remove defective areas with clean, square cuts and expose steel 
reinforcement with at least 3/4 inch (19 mm) clearance all around. Dampen 
concrete surfaces in contact with patching concrete and apply bonding agent. 
Mix patching concrete of same materials and mix as original concrete except 
without coarse aggregate. Place, compact, and finish to blend with adjacent 
finished concrete. Cure in same manner as adjacent concrete. 
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7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with 
patching mortar. Groove top of cracks and cut out holes to sound concrete 
and clean off dust, dirt, and loose particles. Dampen cleaned concrete 
surfaces and apply bonding agent. Place patching mortar before bonding 
agent has dried. Compact patching mortar and finish to match adjacent 
concrete. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to 
Architect's approval. 

3.17 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting 
agency to sample materials, perform tests, and submit test reports during concrete 
placement. Sampling and testing for quality control may include those specified in 
this Article. 

B. Testing Services: Testing of composite samples of fresh concrete obtained 
according to ASTM C 172 shall be performed according to the following 
requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each 
concrete mix exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), 
plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof. 

a. When frequency of testing will provide fewer than five compressive-
strength tests for each concrete mix, testing shall be conducted from at 
least five randomly selected batches or from each batch if fewer than 
five are used. 

2. Slump: ASTM C 143; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mix. 
Perform additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; 
ASTM C 173, volumetric method, for structural lightweight concrete; one test 
for each composite sample, but not less than one test for each day's pour of 
each concrete mix. 

4. Concrete Temperature: ASTM C 1064; one test hourly when air 
temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg 
C) and above, and one test for each composite sample. 

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure 
one set of six standard cylinder specimens for each composite sample. 

a. Cast and field cure one set of six standard cylinder specimens for each 
composite sample. 
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6. Compressive-Strength Tests: ASTM C 39; test three laboratory-cured 
specimens at 7 days and three at 28 days for normal reinforced concrete and 
three field-cured at 1 day for postensioned concrete slabs and other structural 
elements. 

a. A compressive-strength test shall be the average compressive strength 
from three specimens obtained from same composite sample and 
tested at age indicated. 

C. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete. 

D. Strength of each concrete mix will be satisfactory if every average of any three 
consecutive compressive- strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi (3.4 MPa). 

E. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name 
of concrete testing and inspecting agency, location of concrete batch in Work, 
design compressive strength at 28 days, concrete mix proportions and materials, 
compressive breaking strength, and type of break for both 7-and 28-day tests. 

F. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 

G. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by Architect. 
Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42 or by other methods as 
directed by Architect. 

END OF SECTION 03300 
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SECTION 07 52 19 
MODIFIED BITUMEN SHEET ROOFING 

 

PART I - GENERAL 

1 .01 SUMMARY 

A. Insulation 
B. Base Sheet. 
C. Base Sheet Fasteners/PIates. 
D. Modified Bitumen Interply Membrane.  
E. Modified Bitumen Sheet Roofing.  
F. Modified Bitumen Flashings. 
G. Roof Accessories. 
H. Walkways. 
I. Surfacing. 

 
I .02 RELATED SECTIONS 

A. Division 6 Section Carpentry: Wood Nailers. 
B. Division 7 Section Flashing and Sheet Metal: Metal counter Flashings, etc. 
C. Division 7 Section Roof Specialties: Roof Hatches, Prefabricated Curbs. 
D. Division 7 Section Sealants Caulks, Sealants. 
E. Division 15 Section Drainage and Vent Systems: Roof Drains. 

I .03 REFERENCES 
A. ASTM-American Society for Testing and Material. 
B. AWPB-American Wood Preservers' Bureau. C. ASTM D41 -Asphalt Primer 

Used in Roofing. D. NRCA-NationaI Roofing Contractors Association. E. 
ASTM D3601 1 or Il-Asphalt Glass Felt Used in Roofing. F. ASTM D312-
AsphaIt used in Roofing. 

C. UL-Underwriters Laboratories, Fire Classification. 
D. RIC/TIMA — The Roof Insulation Committee of the Thermal Insulation Manufacturers 

Association. 
E. SMACNA-Sheet Metal and Air Conditioning Contractors National Association. 
F. FS HH-1 529b-InsuIation Board, Thermal, Mineral Aggregate. 
G. ASTM DI 227-AsphaIt Emulsion as a Roof Coating. 
H. ASTM DI 863-Mineral Aggregate. 
I. ASTM D2824-Aluminum Pigmented Asphalt Roof Coating. 
J. EPA, Energy Star Program. 

 
I .04 REGULATORY REQUIREMENTS 

A.  Additional Test Agencies & Building Code Requirements: As Applicable. 
 

I .05 SUBMITTALS 
A. Submit product data for: All components to be used, i.e: Primer, Membranes, Coatings, et 

al. 
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B. Only substitutions equal or better approved in writing by Owner prior to scheduled 
installation will be considered. 

I .06 QUALITY ASSURANCE 
 

A. Manufacturer. 

1. Shall provide local Technical Sales Representative to make start-up inspection 
and in-progress site inspections at regular intervals. 

2. Shall provide final inspection of completed roofing system and issuance of the 
warranty. 

B. Contractor. 

1. Roofing contractor shall be a registered applicator by the Manufacturer. 
2. Contractor shall retain a workmanship warranty for the specified system within 

the manufacturer's warranty. 
3. Strict adherence to the manufacturer's most current published specifications 

are to be followed. Deviations must be approved in writing by the architect and 
manufacturer prior to installation. 

C. Designation of Responsible Personnel. 

D. Walkover Inspection. 

1. Attendance: Representative of Owner/Architect, General Contractor, Roofing 
Contractor and Manufacturer's Technical Representative. 

E. Final Inspection. 
 

1. Attendance: Representative of Owner/Architect, General Contractor, 
Roofing Contractor and Membrane Manufacturer's Technical Representative. 
 
2. Minimum agenda: 

 
a. Walkover inspection. 
b. Identification of problems which may impede issuance of warranty.  
c. Creation of punch list.  
 

I .07 DELIVERY STORAGE AND HANDLING 
A. Delivery of Materials. 

1. Deliver and store materials under provisions of Specifications. 
2. Deliver materials to job-site in new, dry, unopened and well marked containers 

showing product and manufacturer's name, production date and/or product 
code. All materials delivered shall be on pallets. 

3. Deliver materials in sufficient quantity to allow continuity of work. 

B. Storage of Materials. 

1. Storage of plies to be protected from water or extreme humidity. 
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2. Store all roll roof materials on end to prevent their becoming 
deformed/damaged. Discard rolls which have flattened, creased or otherwise 
damaged. 

3. Place materials on pallets which are at least four (4) inches above the ground. 
Do not stack pallets. 

4. Rooftop Storage: Disperse materials to avoid concentrated loading. 
5. Cover top and sides of all exterior stored materials with canvas tarpaulin (not 

polyethylene). Secure tarpaulin. 

C. Material Handling. 

1. Handle plies to avoid bending, tearing or other damage during transportation 
and installation. 

2. Material handling equipment shall be selected and operated so as not to 
damage existing construction or applied roofing. Do not operate or situate 
material handling equipment in location(s) that will hinder smooth flow of 
vehicular or pedestrian traffic. 

D. Safety Requirements. 

1. All application, material handling and associated equipment shall conform to 
and be in conformance with OSHA safety requirements. 

2. Comply with Federal, State, Local and Owner fire safety requirements. 
3. Maintain fire extinguishers within easy access whenever power tools, kettles 

or torches are being used. 
 
I .08 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply roofing membrane during inclement weather. 
B. Do not apply roofing membrane to damp or frozen substrates. 
C. Do not expose materials vulnerable to water or sun damage in quantities greater than 

can be weatherproofed during the same day. 

I .09 WARRANTY 

A. Manufacturer shall provide: 
1. 12 years. 
2. Workmanship and Materials. 
3. Total System Warranty. 

PART 2 – PRODUCTS 
 
2.01 MANUFACTURERS 

A. Basis of design is Two ply Styrene Butadiene Styrene (SBS) Modified Bituminous 
Composite Reinforcement Roofing System with new rigid insulation over metal deck 
and over concrete deck by local manufacturer. 

B. Approved equal substitutions are allowed. 
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2.02 SHEET MATERIALS 

A. Base Sheet- One Ply of glass fiber reinforcement SBS Membrane. Shall meet or 
exceed the requirements of ASTM 6163-00 Type I Grade S.

1. Thickness min in mils (mm) =  (2.0)
2. Net ,mass/unit area, min lbs/100ft2 (g/m2) = 45 (2197)
3. Max. load at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 70 (12.3)
4. Elongation at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 1
5. Elongation at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius) MD and 

XMD, min. at max load before and after heat conditioning (%) =  2
6. Tear strength at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius)

Min.,lbf(N)=35 (156)
7. Roll Min weight per 100 SF = 45 lbs (20.5 kg)

B. Modified Bitumen Membrane: SBS Modified Bitumen top membrane with a polyester 
mat reinforcement, finished with ceramic granule as top protection surface area and 
burn-off film or silica sand on the other side. ASTM-D-6164-00 Type I Grade G and 
UBC Standard 15-6-E.

1. Thickness min in mils (mm) =   (3.3)
2. Net ,mass/unit area, min lbs/100ft2 (g/m2) = 75 (3661)
3. Max. load at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 70 (12.3)
4. Elongation at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 20
5. Elongation at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius) MD and XMD, 

min. at max load before and after heat conditioning (%) =  35
6. Tear strength at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius)

Min.,lbf(N)=55 (246)
7. Roll Min weight per 100 SF = 75 lbs (20.5 kg)

C. Cold Adhesive- SBS Adhesive Solvent based cold process asphaltic adhesive, 
asbestos free, specially formulated to bond SBS membranes to insulation and other 
membranes in compliance to ASTM 3019 Type III and ASTM D3409. Application 
requires min. 1.5 gallons per square in smooth surface as required in codes. 
Approximate weight: 10 pounds per Gallons or 50lb per pail.

D. Insulation- Polyisocyanurate Insulation rigid board insulation consisting of a glass-
fiber-reinforced polyisocyanurate foam core laminated between 1 mil smooth, 
reflective aluminum foil facers.

E. Flashing, cant strips, insulation anchorage and accessories acceptable to the 
Roofing Systems Manufacturer.

F. Termination bars- when specified on drawings, provide a compatible termination bar 
to secure flashing and membrane acceptable to the roofing systems manufacturers.

2.04 RELATED MATERIALS 
A. Sealant: One part urethane.
B. Cants: Perlite, ASTM C728, 4" face.
C. Corrosion Resistant Fasteners.
D. Prefabricated Roof Hatches.
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E. Traffic Surfacing: Walking pads: ASTM B-29, 41b. per square
foot.

G. Roof Penetrations protection: One-part precast curb components, 1-Part polyether
pourable sealant, and structural adhesive/sealant designed for compatible roofing.

H. Grease Containment: Guard system installed around the curb of exhaust fans to catch
any output of greases, oils, fats, or other chemicals. System to be compatible with
roofing system.

PART 3 – EXECUTION 

3.01 EXAMINATION AND PROTECTION 

A. Inspection.

1. Verify installation conditions as satisfactory to receive work.
2. Do not install new roofing until all unsatisfactory conditions are corrected.

Beginning work constitutes acceptance of conditions.
3. Check projections, curbs and deck for inadequate anchorage, foreign material,

moisture, or unevenness that would prevent quality of execution of the new roofing
system.

A. General Workmanship.

1. Substrate: Free of foreign particles prior to laying roof membrane.
2. Phased application: Not permitted, all plies shall be completed each day.
3. Confine equipment, storage of materials, debris and the operations and

movement of workers within the limits agreed upon for the project.
4. Where wheeled or other traffic over partially completed roofing is unavoidable,

provide adequate exterior protection to the roof.
5. Wrapper and package materials: Not to be included in roof system.
6. All metal and masonry shall be asphalt primed before fully adhering flashing

sheets.
7. Mechanical Fasteners: Seated firmly with fastener heads flush or below

surface.
8. Base flashing height is not less than eight (8) inches above finished surface.

B. Protection.

1. Contractor shall be responsible for protection of property during course of
work. Lawn, shrubbery, paved areas and building shall be protected from
damage at no extra cost.

2. Roofing and flashing shall be installed and sealed in a watertight manner on
same day of installation or upon the arrival of inclement weather.

3. At the end of each work day, partial installation shall be sealed with water stops
along edges to prevent water entry.

4. At the start of each work day, drains within daily work area shall be plugged.
Plugs are to be removed at end of each work day or before arrival of inclement
weather.

5. Preparation work shall be limited to those areas that can be covered with
installed roofing material on same day or before arrival of inclement weather.
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6. Arrange work sequence to avoid use of newly constructed roofing for storage,
walking surface and equipment movement. Move equipment and ground
storage areas as work progresses.

C. Surface Preparation.

1. Remove all existing roof membrane, flashings and rigid insulation.
2. Verify structural integrity of the deck. Notify the Architect of any deck or curb

deficiency.
3. Remove deteriorated or damaged wood blocking and install new treated wood

blocking to match existing.

3.02 APPLICATION OF INSULATION AND ROOFING: 

1. On concrete structures- cold adhere insulation board to concrete deck using a one-
component, moisture-cured polyurethane adhesive gun applied from pre-pressurized
container.

2. On metal deck structures- mechanically fasten the insulation board over metal deck. Refer
to fastener layout in drawings and/or standard specifications.

3. Apply insulation, cold adhesive, or membranes over clean dry roof deck in strict
conformance with the manufacturer’s specification

4. Cant strips shall be provided at all intersections of roof surfaces with vertical walls,
parapets and curbs. Roofing layers shall be turned up against cant strip and trimmed
parallel with upper edge of cant strip.

5. Roofing shall fit neatly around all pipes, vents, drains, smoke vents and curbs and be
sealed with plastic roof cement Metal flanges of smoke vents, pipes, fans, etc., shall be
embedded in cold adhesive between layers of roofing.  Edges shall be sealed in roofing
with 6” wide cold adhesive saturated web fabric, mopped.

6. At all open edges, treated wood blocking, equal in thickness to the insulation, shall be
firmly fastened to the roof decking as indicated on the drawings. Around all roof openings,
vents, stacks, drains, etc., treated wood blocking nailer strips shall be installed and
securely fastened to the metal deck.

7. Flashings: Aluminum metal as specified in the drawings attached,
8. All materials shall be applied over a clean, dry insulation board as specified by the

manufacturer.

3.03 SITE CONDITIONS 
1. The Contractor shall at all times keep materials and equipment in orderly, safe

arrangement, minimize conflicts with other trades, protect surrounding existing building
and equipment.

2. At the completion of the work, or whenever directed, the contractor shall remove all
rubbish and unused materials accumulated in connection with the Work, and leave the
roofs in a clean and acceptable condition.

3. Strictly comply with all safety regulations.

3.04 APPROVALS 

1. All roofing materials method of application and method of fastening shall conform to UCB
requirements for Class I-120 uplift and UCB Class A Roof. Evidence of compliance is
required for submittals approval.

2. All materials shall be delivered in packages bearing the manufacturers label or identifying
mark. Each package of asphalt shingles, mineraI surfaced roll roofing, life retardant-
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treated wood shingles and shales, modified bitumen, thermoplastic and thermoset 
membranes, and build-up roofing ply materials shall bear the label of an approved agency 
having a service for the inspection of material and finished products during manufacture. 

 
3.05 WARRANTY: 
 

1. Roofing and flashing shall be guaranteed to remain water tight and in good conditions for 
a period of twelve (12) years from the date of acceptance of the work by the owner. The 
Contractor shall provide bonded roof guarantee through a surety Company for the total 
cost of the roofing work, or other guarantee acceptable to the Owner to make any repair 
and replacement needed on the roof without any additional cost to the Owner, for any part 
of the roof that fails to meet the guarantee during that period. 
 

2. In lieu of the written bonded roof guarantee through a surety Company referred to above, 
the Contractor may file with the Owner a 12 years guarantee of a responsible 
manufacturer of the material used or to be used in the roofing work; provide, however, 
that in consideration thereof, the Contractor hereby authorizes the Owner (1) to proceed 
with and make any repairs for the account and at the expenses of the Contractor in the 
event the later or any subcontractor thereof fails to undertakes such work within 7 days 
after being requested in writing to do so as an obligation included in the guarantee of the 
Contractor, any amounts expended by the owner pursuant to (1) above, as weII as the 
amount of any claim, action or demand of the Owner against the Contractor, predicated 
upon or arising from such roofing work so guaranteed by the Contractor. 

 

END OF SECTION 07 52 19 
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SECTION 23 34 00 
EXHAUST FAN CAPS 

 
 
 

PART 1 – GENERAL 
 

1.1 DESCRIPTION 
A. Curb Mounted Exhaust Fan and  Exhaust Fan Cover 

  

1.2 RELATED WORK 
A. Section 01 GENERAL REQUIREMENTS. 

B. Section 01 SHOP DRAWINGS, PRODUCT DATA, and SAMPLES. 

C. SECTION 07 52 19- MODIFIED BITUMEN SHEET ROOFING  

 
1.3 SUBMITTALS 

 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01340, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturers Literature and Data Including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

C. Shop Drawings:  Show fabrication and installation details for metal components. 

1. Penetrations through fire-rated and other partitions. 
2. Accessories, including bolts and other premanufactured items. 

 

1.4 QUALITY ASSURANCE 
 

A. Corrosion Protection: 

1. When applicable, any steel shall be stainless steel or steel mill-galvanized, or 

phosphatized and coated with minimum two coats, corrosion resistant enamel paint. 

Manufacturer’s paint and paint system shall meet the minimum requirements of 

ASTM D1735 water fog, ASTM B117 salt spray, ASTM D3359 adhesion, and ASTM 

G152 and ASTM G153 for carbon arc light apparatus for exposure of non-metallic 

material. 
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PART 2 – PRODUCTS 
 

2.1 Construction: All exhaust fans and covers shall be all-aluminum construction. The 

exhaust fan shall be equipped with gravity self-acting back draft damper to be installed 

flush with face of curb. 

 

 
 

2.2. Motor: 

 a. The fan motor power supply must be feed through a liquid tight flexible conduit (3 

wire). 

 b. The fan motor power supply at the building roof must be controlled by a 30A-2P-3W-

S/N-240VAC, NMA 3R unfussed disconnect.  

 
 

2.3. Heater and starter specifications: The contractor shall furnish the motor starting switch 

complete with heater. Heater size shall be equal or similar to Cutler Hammer cat. # 

9101-M74. Continuous rated motors with a service factor of 1.15 to 1.25, select a heater 

from the heater table. For continuous rated motors with a service factor of 1 multiply the 
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motor full load current by 0.9 and use this value to select the heater. Starter tripping 

current in 40C ambient is the minimum value of full load current multiplied by 1.25. 

 

2.2 SEALANT MATERIALS 

B. Joint and Seam Tape:  2 inches wide; glass-fiber-reinforced fabric. 

C. Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound 
and modified acrylic/silicone activator to react exothermically with tape to form hard, 
durable, airtight seal. 

D. Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light 
when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts. 

E. Solvent-Based Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, 
polymerized butyl sealant formulated with a minimum of 75 percent solids. 

F. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant 
complying with ASTM C 920, Type S, Grade NS, Class 25, Use O. 

G. Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer. 

2.3 SUPPORTS 

A. Building Attachments:  Concrete inserts fasteners, or structural-steel fasteners appropriate for 
construction materials to which anchoring are being attached as specified on drawings. 
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1. Use fasteners for standard-weight aggregate concretes or for slabs more than 4 inches 
thick. 

 
2. Exception:  Do not use power-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches thick. 

B. Anchoring cabling:  Vinyl coated ¼” Stainless Steel Type 316 Cable. 

C. Turnbuckles & Eye Hooks: Stainless Steel Type 316 
 

PART 3 - EXECUTION 
 
3.1 INSTALLATION 

A. Aluminum side panels and hood must be bolted to the exhaust fan base with screws, 

nuts and pressure washers, The contractor must use min. two screws, nuts and 

pressure washers on each side of the exhaust fan – screw dimensions are 8” x 3/4”. 

 
 

 

B. Fan must be mounted on heavy gage flange inside of side panels, the contractor must 

balance the motor pulley with fan pulley. The motor must be statically mounted on 

vibration absorbing bushings, and the drive belt must be tightening adequately. 

  

C. Install exhaust fan in accordance with manufacturer's instructions. 

D. Align components true and straight. 

D. Attach equipment to curbs with mechanical bolts as specified. 

  

END OF SECTION 
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SECTION 32 31 13 
CHAIN LINK FENCE AND GATES 

 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. DIVISION 01 - GENERAL REQUIREMENTS: Drawings, quality, product and 
performance requirements, general and supplemental conditions apply as applicable to 
the project and project documents. 

 
1.2    SUMMARY  
 

A. This Section includes industrial/commercial chain link fence and gates specifications: 
1. Galvanized steel coated chain link fabric 
2. Galvanized steel framework and fittings 
3. Gates: swing  
4. Barbed wire 
5. Installation 

B. Related Sections: 
1. 01340 Shop Drawings, product data 
2. 03300 Cast in Place Concrete 

 
1.3   REFERENCES 
 

A. ASTM A121 Specification for Metallic-Coated Carbon Steel Barbed Wire 
 

B. ASTM A392 Specification for Zinc-Coated Steel Chain-Link Fence Fabric 
 

C. ASTM A780 Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings 

 
D. ASTM F552 Standard Terminology Relating to Chain Link Fencing 

 
F. ASTM F567 Standard Practice for Installation of Chain Link Fence 
 
G. ASTM F626 Specification for Fence Fittings 

 
H. ASTM F900 Specification for Industrial and Commercial Swing Gates 

 
 

I. ASTM F1043 Specification for Strength and Protective Coatings of Steel Industrial Chain 
Link Fence Framework 

 
J. ASTM F1083 Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) 

Welded, for Fence Structures 
 
1.4 SUBMITTALS 

 
A. Product Data: 
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1. Material List of items proposed to be provided under this Section. 
 

2. Shop drawings: Site plan showing layout of fence location with dimensions, location 
of gates and opening size, cleared area, elevation of fence, gates, footings and 
details of attachments.  Comply with the provisions of Section 01. 
 

3. Manufacturer’s data including recommended installation procedures which, when 
approved by the Architect or Engineer, will become the basis for accepting or 
rejecting actual installation procedures used on the Work. 

 
1.5 QUALITY ASSURANCE 

A. Use adequate numbers of skilled workmen who are thoroughly trained ana 
experienced in the necessary. 
crafts and who are completely familiar with the 
specified requirements and the methods needed for proper performance of the work 
of this Section. 

 
PART 2 – PRODUCTS 
 
2.1 DIMENSIONAL DATA 

 
A. General: 

 
1. Pipe size indicated are commercial pipe sizes. 
2. Tube sizes indicated are nominal outside dimensions. 
3. H-section sizes indicated are normal flange dimensions.  
4. Roll-formed section sizes indicated are the nominal outside dimensions. 
 

2.2   GALVANIZING 
 
A. On steel framework and appurtenances, provide galvanized finish with not less than the 

following weight of zinc per sq ft. 
 

1. Pipe: 1.8 oz, complying with ASTM A120. 
2. H-sections and square tubing: 2.0 oz, complying with ASTM A123. 
3. Hardware and accessories: Comply with Table I of ASTM AL53. 
4. Fabric: 1.2 0z. min., complying with class I of ASTMA392-84. 
5. Galvanizing of steel wire may be after or before woven. 

 
2.3   FABRIC 

 
A. Provide number 9 gage (steel wire gage) zinc costed fence fabric in 2" diamond mesh, 

with top and bottom selvages twisted and barbed, 1.2 02 galv., class 1 coating in 
accordance with ASTM A392-84. 
 

B. Provide fabric in one piece widths. 
 

2.4    POSTS, RAILS, AND ASSOCIATED ITEMS 
 

A. End, corner, slope, and pull posts: Provide at least the following minimum sizes and 
weights: 
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Material and dimensions:   Lbs per lin ft: 
Pipe, 2.875 outside dimension:   5.79 
Tubing, 2-1/2" square"     5.70 
Roll-formed section,  
3621/2" X 3-1/2"      5.14 
 

B. Line posts: provide minimum sizes and weights as follows: 
 

Material and dimension: Lbs per lin ft: 
 
Pipe, 2.375 outside dimension:                          3.65  
H-section, 2.25 x 1.95 x 0.143":   0.10 

 
     C. Gate posts: Provide gate posts for supporting single gate leaf, or one leaf of a double 

gate installation, for nominal gate widths as follows: 
 

Material and dimension: Lbs per lin ft:  
 

Pipe, 4" outside dimension:     9.10 
Tubing, 3” square:     9.10  
H-section, 4":      14.00 

 
1. Over 13 feet wide, and up to 20 feet wide: Use 6,625" outside diameter pipe 
weighing 18.97 lbs per linear ft. 

2. Over 20 feet wide: Use 8.625" outside diameter pipe 
weighing 24.70 lps per linear ft. 

 
D.Top rails: 

 
1. Use 1.66" outside diameter pipe weighing 1.806 lbs per linear ft; or 
2. Use 1.625" X 1.25" roll-formed sections weighing 1.35 lbs per linear ft. 
3. Provide in manufacturer's longest lengths, with expansion type couplings 

approximately 6" Long for each joint. 
4. Provide means for attaching top rail securely to each gate, corner, pull, slope, 

and end post. 
 

E. Post brace assemblies: 
 

1. Provide at end and gate posts, and at both sides of corner, SLOPE, and pull 
posts, with the horizontal brace located at mid-height of the fabric. 
2. Use 1.66" outside diameter pipe weighing 1.35 lbs per linear ft for horizontal 
brace. 
3. Use 3/8" diameter rod with turnbuckle for diagonal truss. 

 
F.  Tension wire: provide number 7 gage galvanized coiled spring wire at bottom of fabric. 
 
G. Post tops: 

 
1. Provide tops: galvanized steel, designed as weathertight closure Cap. 
2. Provide one cap, for each post. 
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3. Provide caps with openings to permit trough passage of top rail. 
 
H. Stretcher bars: 
 

1. Provide one-piece lengths equal to full height of fabric, with a minimum cross-
section of 3/16" X 3/4". 
2. Provide on stretcher bar for each gate and end post and two for each corner, 
slope, and pull post, except where fabric is woven integrally into the post. 

 
I. Stretcher bar bands: 
 

1. Provide galvanized steel, spaced not over 15" on pull, centers, to secure 
stretcher bars to end, corner, slope, and gate posts. 

2. Bands may be used also with special fittings for securing rails to end, corner, 
pull, slope, and gate posts. 

 
2.5 GATES 

 
A. General: 

 
1. Fabricate gate perimeter frames of tubular members. 
2. Provide additional horizontal and vertical members to assure proper operation of 
the gate, and for attachment of fabric, hardware, ana accessories. 
3. Space so frame members are not more than 8 feet apart. 4. Fabricate gate frames 
from: 

Material and dimensions:  Lbs per lin ft: 
 
Pipe 1.66" outside diameter  1.806 (8’ or less width) 
Pipe 1.90" outside diameter  2.72 (8’ or less width) 

 
C. Fabrication:  

 
1. Assemble gate frames by welding with special malleable or pressed steel fittings 
and rivets for rigid connections. 
2. Use same fabric as used in the fence. 
3. Install fabric with stretcher bars at vertical edges as a minimum. 
4. Attach stretchers to gate frame at not more than 15" on centers. 
5. Attach hardware with rivets or by other means which will provide security against 
removal and breakage. 
6. Provide diagonal cross-bracing consisting of 3/8" diameter adjustable length truss 
rods on gates where required to provide frame rigidity without sag or twist. 

 
D. Gate hardware: provide Following for each gate: 

 
1. Hinges: 

a. Pressed Hot-Dip galvanized steel to suit the gate size; non-lift-off type. 
2. Latches: 

a. Provide forked type to permit operation from either side of the gate. 
b. Provide padlock eye as integral part of latch. 

3.  Keeper: . provide keeper for vehicle gates, which automatically engages the 
gate leaf and holds it in the open position until manually released. 
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4. Double gates: 
a. Provide gate stops for double gates consisting of mushroom or flush plate, with 
anchors. 
b. Set in concrete to engage the center drop rod or plunger bar. 
c. Provide locking device and padlock eyes as an integral part of the latch, requiring 
one padlock 

for locking both gate leaves. 
 
2.6  MISCELLANEOUS MATERIALS AND ACCESSORIES 
 

A. Wire ties: 
 

1. For tying fabric to line posts, use number 9 gage wire ties spaced 12" on centers. 
2. For tying fabric to rails and braces, use number 9 gage wire ties spaced 24" on 

centers. 
3. For tying fabric to tension wire, Use number 11 gage hog rings spaced 294"on 

centers. 
4. Manufacturer's standard wire ties will be acceptable Lf of equal strength and 

durability. 
 
B. Concrete: Comply with pertinent provisions for concrete for 2500 psi concrete. 

 
PART 3  EXECUTION 
 
3.1 SURFACE CONDITIONS 
 

A. Examine the areas and conditions under which work of this Section will be performed. 
Correct Conditions detrimental to timely and proper completion of the Work. Do not proceed 
until unsatisfactory conditions are corrected. 
 

3.2 INSTALLATION 
 

A. General: 
 
1. Install posts at a maximum spacing of 10 feet on centers. 
2. Install corner or slope posts where changes in line or grade exceed a 30 degree 

deflection. 
 

B. Excavating: 
 
1. Drill holes for post footings in firm, undisturbed or compacted soil, strictly adhering 

to the dimensions and spacing shown. 
2. Post hole dimensions: 

a. Provide 30" deep by 8" diameter foundations for line posts for 5 foot fabric 
height and less. 

b. Provide 30" deep by 8" diameter foundations for line posts for fabric heights 
exceeding 5 feet. 

c. Provide 36" deep by 12" diameter foundations for all other posts. 
3. Spread soil from excavations uniformly adjacent to the fence line, Or On adjacent 

areas of the site if so directed. 
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4. When solid rock is encountered near the surface, drill into rock at least 12" for line 
posts and at least 18" for end, pull, gate, and corner posts. Drill hole at least 1" 
greater diameter than the largest dimension of the post to be placed. 

5. If solid rock is below soil overburden, drill to full depth required, except penetration 
into rock need not exceed minimum depths specified above. 

 
C. Setting posts: 

 
1. Remove loose and foreign materials from sides and bottoms of holes, and moisten 

soil prior to placing concrete. 
2. Center and align posts in holes. 
3. Place concrete around posts in a continuous pour, and vibrate or tamp for 

consolidation. 
4. Check each post for vertical and top alignment, and hold in position during 

placement and finishing operations. 
5. Trowel tops of footings, and slope oF dome to direct water away from posts. 
6. Extend footings for gate posts to the underside of bottom hinge. 
7. Set keeps, stops, sleeves, and other accessories into concrete as required. 
8. Keep exposed concrete surfaces moist for at least seven days after placement, of 

cure with membrane curing material or other curing method approved by the 
Architect. 

9. Grout-in those posts which are set into sleeved holes, concrete constructions, of 
rock excavations, using no shrink Portland cement grout or other grouting material 
approved by the Architect. 

D. Concrete strength: 
 
1. Allow concrete to attain at least 75%of its minimum 28-day strength before rails, 

tension wires, and/or fabric is installed. 
2. Do not, in any Case, install such items in less than seven days after placement of 

concrete. 
3. Do not stretch and tension fabric and wire, and do not hang gates, until concrete 

has attained its full design strength. 
 

E. Rails and bracing: 
1. Install fence with a top vail and bottom tension wire. 
2. Install top rails continuously through post caps of extension arms, bending to 

radius for curved runs. 
3. Provide expansion couplings as recommended by the fencing manufacturer. 
4. Provide bracing to the midpoint of the nearest line post or posts at all end, corner, 

slope, pull, and gate posts. 
5. Install tension wires parallel to the line of fabric by weaving through the fabric, and 

tying to each post with not less than number 6 gage galvanized wire, or by 
securing the wire to the fabric. 
 

F. Installing fabric: 
 
1. Leave approximately 2" between finish grade and bottom selvage. 
2. Excavate high points in the ground to clear the bottom of the fence. 
3. Place and compact fill to within 1" of the bottom of the fabric in depressions. 
4. Pull fabric taut ana tie to posts, rails, and tension wires. 
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5. Install fabric on outward side facing side of fence and anchor to framework so that 
the fabric remains in tension after pulling force is removed. 

6. Install stretcher bars by threading through or clamping to fabric on 4" centers, and 
secure to posts with metal bands spaced 15" on centers. 

 
G. Installing gates: 

 
1. Install gates plumb, level, and secure for full opening without interference. 
2. Install ground-set items in concrete for anchorage in accordance with the fence 

manufacturer's recommendations as approved by the Architect. 
3. Lubricate and adjust the hardware for smooth operations. 

 
H. Miscellaneous: 

 
1. Use U-shaped tie wires, conforming to diameter of pipe to which attached, 

clasping pipe and fabric firmly with ends twisted at least two full turns. 
2. Bend ends of wire to minimize hazards to persons and clothing. 
3. Fasteners: 

a. Install nuts for tension band and hardware bolts on side of fence opposite 
fabric side. 

b. Peen the ends of bolts to prevent removal of nuts. 
4. Repair coatings damaged in the shop or field erection, using a hot-applied repair 

compound applied in accordance with its manufacturer's recommendations as 
approved by the Architect. 
 

 
END OF SECTION 
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SECTION 01 10 00      
SUMMARY OF WORK 

 
 
PART 1 – GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Project Information. 
 

B. Introduction 
 

C. Work covered by Contract Documents. 
 

D. Access to site. 
 

E. Work restrictions. 
 

F. Specification and drawing conventions.  
 

G. Miscellaneous provisions. 
 

H. Scope of Work. 
 
1.2 RELATED SECTIONS 
 
A. OWNER’S STANDARD SPECIFICATIONS 
 
 
1.3 PROJECT INFORMATION 
 

A. Project Identification: PRIDCO FEMA PA-4339-DR-PR 
WEST REGION, PUERTO RICO 
BID NUMBER: W2-3 

 
B. Project Location: Mayagüez, PR 

 
1.4  INTRODUCTION 
 
Industrial building used (leased) for manufacturing and commercial activities damaged by high 
winds, wind driven rain and water intrusion during the impact of Hurricane María in September 
20, 2017. Damages were documented and scope of work for repairs were defined in the Contract 
Documents.  
 
1.5  WORK COVERED BY CONTRACT DOCUMENTS 
 

A. The Work of Project is defined by the Contract Documents and consists of the following: 
 

1. General Improvements as covered in the Project Drawings and Specifications 
 
2. The Contractor shall furnish all necessary materials, labor, supervision and any other 
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necessary incidental required to complete the Scope of Work as described herein or as 
indicated on the drawings and related specifications. 
 
3. All Work of the Project shall be designed and constructed in accordance with the 
Requirements of the Contract Documents, and all applicable Building Codes and 
Regulations. 

 
B. Type of Contract: 

 

1. Project will be constructed under a Lump Sum (Single Prime Contract) unless otherwise 

noted on the Bid Package. 
 
1.6 SPECIFICATION AND DRAWING CONVENTIONS 
 

A. Specification Content: The Specifications use certain conventions for the style of language 
and the intended meaning of certain terms, words, and phrases when used in particular 
situations. These conventions are as follows: 

 
1. Imperative mood and streamlined language are generally used in the Specifications.  

The words "shall," "shall be," or "shall comply with," depending on the context, are 
implied where a colon (:) is used within a sentence or phrase. 

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

otherwise. 
 

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the 
Work of all Sections in the Specifications. 

 
C. Drawing Coordination: Requirements for materials and products identified on Drawings 

are described in detail in the Specifications.  One or more of the following are used on 
Drawings to identify materials and products: 

 
1. Terminology: Materials and products are identified by the typical generic terms used in 

the individual Specifications Sections. 
 
2. Abbreviations:  Materials and products are identified by abbreviations scheduled on 

Drawings. 
 
3. Keynoting: Materials and products are identified by reference keynotes referencing 

Specification Section numbers found in this Project Manual. 
 
PART 2 – NOT USED 
 
PART 3 – NOT USED 
 
END OF SECTION 
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SECTION 01 34 00 
SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

 

PART 1 - GENERAL 
  
1.01  GENERAL CONDITIONS 

 
A. Refer to Bid Package for Owner’s Requirements. 

 
B. In the event of conflict between requirements of the General Conditions and this Section 

covering shop drawings, product data and samples, the requirements of Bid Package 
govern. Unaltered provisions remain in effect. 

 
1.02  DESCRIPTION 

 
A. Submit shop drawings, product data and samples required by specification sections to the 

following: Owner, Project Manager, Project Architect and/or Project Engineer and any 
other Owner’s Representative during the Construction. 
 

B. Prepare and submit the Construction Schedule, a separate schedule listing dates for 
submission and dates reviewed shop drawings, product data and samples will be needed 
for each product. 

PART 2 - PRODUCTS 
 
2.01  SHOP DRAWINGS 

 
A. Submit one digital PDF drawing to be distributed via email and one print. Include 

fabrication, erection, layout and setting drawings and other such drawings as required 
under various sections of the specifications until final approval is obtained. Reproduction 
of Contract Drawings will not be used for Shop Drawings. 
 

B. Date and mark shop drawings to show name of the Project, the Architect, Contractor, 
originating Subcontractor, Manufacturer or Supplier, and separate details as pertinent. 
 

C. Completely identify on shop drawings specification section and locations at which 
materials or equipment are to be installed. 
 

2.02  PRODUCT DATA 
 

A. Submit sufficient copies of manufacturer’s descriptive data including catalog sheets for 
materials, equipment and fixtures, showing dimensions, performance characteristics and 
capacities, wiring diagram and controls, schedule and other pertinent information as 
required. 
 

B. Submit brochures and other submittal data that cannot be reproduced economically in 
such quantities as to allow the Architect to retain two (2) copies of each after review. Mark 
product data to show the name of the Project, Architect, Contractor, originating 
Subcontractor, Manufacturer or Supplier, and separate details if pertinent. 
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C. Completely identify on product data specification section and location at which materials 

or equipment are to be installed. 
 

D. Clearly mark to show pertinent data applicable to the Project. 
 
2.03  SAMPLES 
 

A. Submit physical examples of materials in duplicate when required by specification 
sections to illustrate materials, workmanship or to establish standards by which completed 
work shall be judged. 

 
B. Date samples and mark to show the name of the project, Architect, Contractor, originating 

Subcontractor, Manufacturer or Supplier and separate details if pertinent. 
 

C. Completely identify on samples specification section and location in which materials or 
equipment are to be installed. 

 
D. Provide wall and ceiling finish material samples from the manufacturer or supplier with 

attached flame resistance testing classification information (Class A, B or C) for use in 
Section 01700 Contract Closeout. 

 
E. Provide floor finish material samples from the manufacturer or supplier with attached 

critical radiant flux testing classification information (Class I or Class II) for use in Section 
01700 Contract Closeout. 

 
2.04  CONTRACTOR RESPONSIBILITIES 

 
A. Review shop drawings, product data and samples prior to submission to the Architect. 

 
B. Include on submittals the Contractor's stamp, initialed or signed, certifying review of 

submittals, verification of field dimensions and compliance with Contract Documents. 
Shop drawings, product data and samples not so stamped, and checked and approved by 
the Contractor will not be reviewed by the Architect, but will be returned to the Contractor. 
Shop drawings stamped and signed as approved by the Contractor but showing evidence 
that they have not been carefully checked by the Contractor may be returned to the 
Contractor to be re-checked and re-submitted to the Architect. 

 
2.05  SUBSTITUTIONS 

 
A. Approval required: 

1. The Contract is based on the standards of quality established in the Contract 
Documents. 

2. All products proposed for use, including those specified by required attributes and 
performance, require approval by the Architect before being incorporated into the 
Work. 

3. Do not substitute materials, equipment or methods unless such substitution has been 
specifically approved for this Work by the Architect. 

 
B. “Or equal”: 
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1. Where the phrase “or equal” or “or equal as approved by the Architect” occurs in the 
Contract Documents, do not assume that materials, equipment or methods will be 
approved as equal unless the items have been specifically approved for this Work by 
the Architect. 

2. Substitutions shall be judged against the specified item for quality, durability, 
operation, appearance, and other applicable qualities including fitness for use in this 
situation. The decision of the Architect is final. 
 

PART 3 - EXECUTION 
 
3.01  SUBMISSION REQUIREMENTS 

 
A. Schedule submissions at least two weeks before date reviewed submittals will be needed. 

 
B. Accompany submittals with transmittal letters containing the date, project title, Contractor’s name 

and address, number of each shop drawing, product data and samples submitted, and 
notification of deviation from Contract Documents. 

 
1. Material Safety Data Sheet 

Contractor shall furnish to the Architect, for review, four (4) copies of Material Safety Data 
Sheets (MSDS) for all products as specified or required.  Allow ample time for Architect’s 
comment and review. 
 
Do not install products until confirmation of review is obtained. 
 
MSDS copies should be included at the same submittal with shop drawings or product 
submittal. The following products must include the MSDS copy with the shop drawing or 
submittal: 
a) Mechanical Insulation 
b) Mastic or Adhesive 
c) Ceiling Tiles or other Composite Materials 
d) Sealants or Caulking 
e) Materials containing or releasing volatile organic compounds (VOC’s) 
f) Paints, Varnishes, Stains or other similar coatings 

 
2. Flame Spread Certificates 

Contractor shall furnish to the Architect, for review, four (4) copies of Flame Spread 
Certificates for all products as specified or required.  

 
Allow ample time for Architect’s comment and review. 
 
Do not install products until confirmation of review is obtained. 
 
Flame Spread Certificate copies should be included at the same submittal with shop 
drawings or product submittal. The following products must include the Flame Spread 
Certificate copy with the shop drawing or submittal: 
a) Carpet 
b) Wallcovering 
c) Fabrics 
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d) Cubicle curtains 
 

3.02  RESUBMISSION REQUIREMENTS 
 
A. Shop Drawings: Revise initial drawings as required and resubmit as specified for initial 

submittals. Clearly identify on drawings any changes which have been made other than those 
requested by the Architect. 
 

B. Product Data and Samples: Submit new datum and samples as required for initial submittal. 
 
3.03  DISTRIBUTION OF SHOP DRAWINGS AND SUBMITTALS 
 

A. Contractor is still responsible for obtaining and distributing prints of shop drawings as 
necessary after as well as before final approval and for coordination of submittals between 
his subcontractors and suppliers. 
 

B. Make prints of approved shop drawings which carry the Architect's appropriate stamp. 
 

C. The cost of scanning and printing is the responsibility of the Contractor. 
 
 

END OF SECTION 
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SECTION 01 71 00 
CLEANING 

 

PART 1 - GENERAL 
 
1.01 DESCRIPTION 

 
A. Work included: Throughout the construction period, maintain the building, work area and 

site in a standard of cleanliness as described in this Section. 
 

B. Related work: 
1. Documents affecting work of this Section include, but are not necessarily limited to, 

General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 

2. In addition to standards described in this Section, comply with requirements for 
cleaning as described in pertinent other Sections of these Specifications. 
 

1.02 QUALITY ASSURANCE 
 
A. Conduct daily inspection, and more often, if necessary, to verify that requirements for 

cleanliness are being met. 
 

B. In addition to the standards described in this Section, comply with pertinent requirements 
of governmental agencies having jurisdiction. 

PART 2 - PRODUCTS 
 
2.01 CLEANING MATERIALS AND EQUIPMENT 

 
A. Provide required personnel, equipment, and materials needed to maintain the specified standard 

of cleanliness. 
 

2.02 COMPATIBILITY 
 
A. Use only the cleaning materials and equipment which are compatible with the surface being 

cleaned, as recommended by the manufacturer of the material. 

PART 3 - EXECUTION 
 
3.01 PROGRESS CLEANING 

 
A. General: 

1. Retain stored items in an orderly arrangement allowing maximum access, not impeding 
traffic or drainage, and providing required protection of materials. 

2. Do not allow accumulation of scrap, debris, waste material, and other items not required for 
construction of this Work. 

3. At least twice each month, and more often if necessary, completely remove all scrap, debris, 
and waste material from the job site. 
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4. Provide adequate storage for all items awaiting removal from the job site, observing 
requirements for fire protection and protection of the ecology. 
 

B. Site: 
1. Daily, and more often if necessary, inspect the site and pick up all scrap, debris, and waste 

material. Remove such items to the place designated for their storage. 
2. Weekly, and more often if necessary, inspect all arrangements of materials stored on the 

site. Restack, tidy, or otherwise service arrangements to meet the requirements of 
subparagraph 3.01-A-1 above. 

3. Maintain the site in a neat and orderly condition at all times. 
 

C. Structures: 
1. Weekly, and more often if necessary, inspect the structures and pick up all scrap, debris, and 

waste material. Remove such items to the place designated for their storage. 
2. Weekly, and more often if necessary, sweep interior spaces clean. 

a) "Clean," for the purpose of this subparagraph, shall be interpreted as meaning free from 
dust and other material capable of being removed by use of reasonable effort and a 
hand-held broom. 

3. As required preparatory to installation of succeeding materials, clean the structures or 
pertinent portions thereof to the degree of cleanliness recommended by the manufacturer of 
the succeeding material, using equipment and materials required to achieve the necessary 
cleanliness. 

4. Following the installation of finish floor materials, clean the finish floor daily (and more often if 
necessary) at all times while work is being performed in the space in which finish materials 
are installed. 
a) "Clean," for the purpose of this subparagraph, shall be interpreted as meaning free from 

foreign material which, in the opinion of the Owner, may be injurious to the finish floor 
material. 

5. For work performed on continuously operated facilities, premises shall be cleaned on a daily 
basis and more often as necessary in order to maintain premises free of dust in these 
instances clean shall be interpreted as meaning free from dust and other material capable of 
being removed by use of reasonable effort and a hand-held wet mop. 
 

3.02 FINAL CLEANING 
 
A. "Clean," for the purpose of this Article, and except as may be specifically provided otherwise, 

shall be interpreted as meaning the level of cleanliness generally provided by skilled cleaners 
using commercial quality building maintenance equipment and materials. 
 

B. Prior to completion of the Work, remove from the job site all tools, surplus materials, equipment, 
scrap, debris, and waste. Conduct final progress cleaning as described in Article 3.1 above. 
 

C. Site: 
1. Unless otherwise specifically directed by the Architect, broom clean paved areas on the site 

and public paved areas adjacent to the site. 
2. Completely remove the resultant debris.  

 
D. Structures: 

1. Exterior: 
a) Visually inspect exterior surfaces and remove all traces of soil, waste materials, 

smudges, and other foreign matter. 
b) Remove all traces of splashed materials from adjacent surfaces. 
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c) If necessary to achieve a uniform degree of cleanliness, hose down the exterior of the 
structure. 

d) In the event of stubborn stains not removable with water, the Owner may require light 
sandblasting or other cleaning at no additional cost to the Owner. 

2. Interior: 
a) Visually inspect interior surfaces and remove all traces of soil, waste materials, 

smudges, and other foreign matter. 
b) Remove all traces of splashed material from adjacent surfaces. 
c) Remove paint droppings, spots, stains, and dirt from finished surfaces. 

3. Glass: Clean inside and outside surfaces with glass cleaner.  
5. Polished surfaces: To surfaces requiring routine application of buffed polish, apply the polish 

recommended by the manufacturer of the material being polished. 
 

B. Schedule final cleaning as approved by the Owner to Provide to the Owner a completely clean 
Work. 
 

2.03  CLEANING DURING OWNER'S OCCUPANCY 
 
A. Should the Owner occupy the Work or any portion thereof prior to its completion by the Contractor 

and acceptance by the Owner, responsibilities for interim and final cleaning shall be as 
determined by the Owner in accordance with the General Conditions of the Contract. 

 
END OF SECTION 
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SECTION 02 21 00 
SITE CLEARING  

  

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 
A. Work Included:  Provide labor, materials and equipment necessary to complete the 

work of this Section, including but not limited to the following: 
1. Protecting existing trees and vegetation to remain, including temporary fencing 

for trees in close proximity to construction operations. 
2. Removing existing trees and vegetation indicated to be removed. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above and below grade site improvements. 
6. Disconnecting, capping or sealing of utilities as required. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 
1. Section 02300 - EARTHWORK for soil materials, excavating, backfilling, and site 

grading and removal of site utilities. 
2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for required 

erosion and sedimentation control measures. 
1.2 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, 
silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or 
red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other 
objects more than 2 inches in diameter; and free of subsoil and weeds, roots, toxic 
materials, or other non-soil materials. 

B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be 
protected during construction, and defined by the drip line of individual trees or the 
perimeter drip line of groups of trees, unless otherwise indicated. 

1.3 MATERIAL OWNERSHIP 
A. Except for stripped topsoil or other materials indicated to remain the Owner’s property, 

cleared materials shall become Contractor’s property and shall be removed from 
Project site. 

1.4 SUBMITTALS 
A. Photographs sufficiently detailed of existing conditions of trees and plantings, adjoining 

construction, and site improvements that might be misconstrued as damage caused by 
site clearing. 

B. Record drawings, according to Section 001700 - PROJECT CLOSEOUT identifying 
and accurately locating capped utilities and other subsurface structural, electrical, and 
mechanical conditions. 

1.5 PROJECT CONDITIONS 
A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 

occupied or used facilities during site-clearing operations. 
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1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from the Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by 
authorities having jurisdiction. 

B. Salvageable Improvements:  Carefully remove items indicated to be salvaged and 
store on Owner's premises where indicated. 

C. Utility Locator Service:  Notify utility locator service for area where Project is located 
before site clearing. 

D. Do not commence site clearing operations until erosion and sedimentation control 
measures are in place. 

E. Protection of Existing Improvements:  Provide protection necessary to prevent damage 
to existing improvements indicated to remain in place or outside of the limit of work. 
Protect improvements on adjoining properties and on Owner’s property. 
1. Restore improvements damaged by Contractor’s clearing activities to their 

original condition, at no additional expense to the Owner.  
PART 2 - PRODUCTS (Not Applicable) 
PART 3 - EXECUTION 
3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Locate and clearly flag trees and vegetation to remain or to be relocated. 
C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to the 
Owner. 

3.2 TREE PROTECTION 
A. Erect and maintain temporary fencing around tree protection zones before starting site 

clearing. Remove fence when construction is complete. 
1. Do not store construction materials, debris, or excavated material within fenced 

area. 
2. Do not permit vehicles, equipment, or foot traffic within fenced area. 
3. Maintain fenced area free of weeds and trash. 
4. Except as otherwise directed, cutting and trimming of existing trees will not be 

permitted. 
B. Do not excavate within tree protection zones, unless otherwise indicated. 
C. Where excavation for new construction is required within tree protection zones, hand 

clear and excavate to minimize damage to root systems.  Use narrow-tine spading 
forks, comb soil to expose roots, and cleanly cut roots as close to excavation as 
possible. 
1. Cover exposed roots with burlap and water regularly. 
2. Temporarily support and protect roots from damage until they are permanently 

redirected and covered with soil. 
3. Coat cut faces of roots more than 1-1/2 inches in diameter with emulsified 

asphalt or other approved coating formulated for use on damaged plant tissues. 
4. Backfill with soil as soon as possible. 
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D. Repair or replace trees and vegetation indicated to remain that are damaged by 
construction operations, in a manner approved by the Architect. 
1. Employ an arborist, licensed in jurisdiction where Project is located, to submit 

details of proposed repairs and to repair damage to trees and shrubs. 
2. Replace trees that cannot be repaired and restored to full-growth status, as 

determined by the Architect. 
3.3 UTILITIES 

A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed. 
1. Arrange with utility companies to shut off indicated utilities. 

B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or 
others unless permitted under the following conditions, and then only after arranging to 
provide temporary utility services according to requirements indicated. 
1. Notify the Owner not less than two days in advance of proposed utility 

interruptions. 
2. Do not proceed with utility interruptions without the Owner's written permission. 

C. Removal of underground utilities is included in Section 02300 – EARTHWORK. 
D. Removal of underground utilities is included in Division 2 Sections covering site 

utilities. 
3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation 
of new construction. 
1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 

relocated. 
2. Cut minor roots and branches of trees indicated to remain in a clean and careful 

manner where such roots and branches obstruct installation of new construction. 
3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 

18 inches below exposed subgrade. 
4. Use only hand methods for grubbing within tree protection zone. 
5. Chip removed tree branches and dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil 
material unless further excavation or earthwork is indicated. 
1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches 

and compact each layer to a density equal to adjacent original ground. 
3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 
B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling 

with underlying subsoil or other waste materials. 
1. Remove subsoil and non-soil materials from topsoil, including trash, debris, 

weeds, roots, and other waste materials. 
C. Stockpile topsoil materials away from edge of excavations without intermixing with 

subsoil. Grade and shape stockpiles to drain surface water. Cover to prevent 
windblown dust or contamination by air-borne weed seed. 
1. Limit height of topsoil stockpiles to 72 inches. 
2. Do not stockpile topsoil within tree protection zones. 
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3.6 EXCESS TOPSOIL 
A. Topsoil that has been stripped and stockpiled, but is not needed after the completion of 

all final topsoil spreading and grassing, shall be stockpiled on site in a location to be 
approved by the Owner. 

3.7 SITE IMPROVEMENTS 
A. Remove existing above- and below-grade improvements as indicated and as 

necessary to facilitate new construction. 
B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 
length of existing pavement to remain before removing existing pavement. Saw-
cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion. 
3.8 DISPOSAL 

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished 
materials, and waste materials including trash and debris, and legally dispose of them 
off the Owner's property. 
1. Burning on site is prohibited. 
2. Separate recyclable materials produced during site clearing from other non-

recyclable materials. Store or stockpile without intermixing with other materials 
and transport them to recycling facilities.  

 
 

END OF SECTION 
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SECTION 02 27 00 
EROSION AND SEDIMENTATION CONTROLS 

 

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section, including but not limited to the following: 

1. Control measures to prevent all erosion, siltation and sedimentation of wetlands, 
waterways, construction areas, adjacent areas and off-site areas. 

2. Control measures shall be accomplished adjacent to or in the following work 
areas: 

a. Soil stockpiles and on-site storage and staging areas. 

b. Cut and fill slopes and other stripped and graded areas. 

c. Constructed and existing swales and ditches. 

d. Retention ponds. 

e. At edge of wetlands areas, if applicable, as shown on Drawings. 

3. Additional means of protection shall be provided by the Contractor as required for 
continued or unforeseen erosion problems, at no additional cost to Owner. 

4. Periodic maintenance of all sediment control structures shall be provided to 
ensure intended purpose is accomplished.  Sediment control measures shall be 
in working condition at the end of each day. 

5. After any significant rainfall, sediment control structures shall be inspected for 
integrity.  Any damaged device shall be corrected immediately. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections: 

1. Section 02210 - SITE CLEARING for protection of existing tress and other 
vegetation to remain. 

2. Section 02300 – EARTHWORK for soil materials, excavating, backfilling, and site 
grading and removal of site utilities. 

1.2 QUALITY ASSURANCE 

A. When applicable, comply with the requirements of Storm Water Pollution Prevention 
Plan prepared for all applicable requirements of governing authorities having 
jurisdiction.  The specifications and drawings are not represented as being 
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comprehensive, but rather convey the intent to provide complete slope protection and 
erosion control for both the Owner’s and adjacent property. 

1. Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent 
properties and walkways, according to a sediment and erosion control plan 
specific to the site that complies with EPA 832/R-92-005 or requirements of 
authorities having jurisdiction, whichever is more stringent.  

B. Erosion control measures shall be established at the beginning of construction and 
maintained during the entire period of construction.  On-site areas, which are subject to 
severe erosion, and off-site areas which are especially vulnerable to damage from 
erosion and/or sedimentation, are to be identified and receive special attention. 

C. All land-disturbing activities are to be planned and conducted to minimize the size of 
the area to be exposed at any one time, and the length of time of exposure. 

D. Surface water runoff originating upgrade of exposed areas should be controlled to 
reduce erosion and sediment loss during the period of exposure. 

E. When the increase in the peak rates and velocity of storm water runoff resulting from a 
land-disturbing activity is sufficient to cause accelerated erosion of the receiving 
streambed, provide measures to control both the velocity and rate of release so as to 
minimize accelerated erosion and increased sedimentation of the stream. 

F. All land-disturbing activities are to be planned and conducted so as to minimize off-site 
sedimentation damage. 

G. The Contractor is responsible for cleaning out and disposing of all sediment once the 
storage capacity of the sediment facility is reduced by one-half. 

H. Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

I. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed 
during removal. 

1.3 SUBMITTALS 

A. Section 01 33 40 – Shop Drawings, Product Data and Samples. 

B. CES Plan Drawings: The erosion control plan must also include installation details of the 
control measurements as well as notes, sizes and quantities and accessories. Include 
erection drawings, elevations, and details where applicable. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Straw Bales:  Wire or nylon bound bales of straw, oriented around sides, rather than 
over and under. 
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B. Stakes:  Stakes for bales shall be one of the following materials:  Wood stakes of 
sound hardwood 2 x 2 inches in size or steel reinforcing bars of at least No. 4 size.  
Lengths shall be approximately three feet. 

C. Siltation Fence:  Fabricated or prefabricated unit consisting of the following filter fabric 
properties: 

1. Grab Tensile Strength     90  ASTM D1682 

2. Elongation at Failure (%)    50  ASTM D1682 

3. Mullen Burst Strength (PSI)          190  ASTM D3786 

4. Puncture Strength (lbs.)    70  ASTM D751 (modified) 

5. Slurry Flow Rate (gal/min/sf)       0.5  Virginia DOT VTM-51 

6. Equivalent Opening Size    40-80 US Std. Sieve CW-02215 

7. Ultraviolet Radiation Stability (%) 90  ASTM G26 

D. Fencing:  Steel posts shall be standard 6 foot long metal stamped drive stakes 
commonly used to support snow fences.  Fencing shall be new four foot height wood 
lath snow fencing. Provide suitable steel staples or heavy nylon cord for securing filter 
cloth to support system. 

E. Protective Measures:  As temporary coverings on ground areas subject to erosion, 
provide one of the following protective measures, and as directed by the Architect with 
concurrence of the Owner: 

1. Hay or straw temporary mulch, 100 pounds per 1,000 square feet.  

2. Wood fiber cellulose temporary mulch, 35 pounds per 1,000 square feet. 

3. Tackifier for anchoring mulch or straw shall be a non-petroleum based liquid 
bonding agent specifically made for anchoring hay or straw. 

4. Provide natural (jute, wood excelsior) or man-made (glass fiber) covering with 
suitable staples or anchors to secure to ground surface.  Note that wire staples 
and non-biodegradable coverings shall not be used for any area that will be 
mown turf. 

5. Temporary vegetative cover for graded areas shall be undamaged, air dry 
threshed straw or hay free of undesirable weed seed.  
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PART 3 - EXECUTION 

3.1 STRAW BALE BARRIERS 

A. Excavation shall be to the width of the bale and the length of the proposed barrier to a 
minimum depth of 4 inches. 

B. Bales shall be placed in a single row, lengthwise on proposed line, with ends of 
adjacent bales tightly abutting one another.  In swales and ditches, the barrier shall 
extend to such a length that the bottoms of the end bales are higher in elevation than 
the top of the lowest middle bale. 

C. Staking shall be accomplished to securely anchor bales by driving at least two stakes 
or rebars through each bale to a minimum depth of 18 inches. 

D. The gaps between bales shall be filled by wedging straw in the gaps to prevent water 
from escaping between the bales. 

E. The excavated soil shall be backfilled against the barrier.  Backfill shall conform to 
ground level on the downhill side and shall be built up to 4 inches on the uphill side.  
Loose straw shall then be scattered over the area immediately uphill from a straw 
barrier. 

F. Inspection shall be frequent, and repair or replacement shall be made promptly as 
needed. 

3.2 STABILIZED CONSTRUCTION ENTRANCE AND STONE BERMS 

A. Stone size:  Use ASTM designation C-33, size No. 2 (1-1/2" to 2-1/2").  Use crushed 
stone. 

B. Length:  As effective, but not less than 50 feet. 

C. Thickness:  Not less than eight inches. 

D. Width:  Not less than full width of all points on ingress or egress, but not less than 25 
feet. 

E. Washing:  When necessary, wheels shall be cleaned to remove sediment prior to 
entrance onto public right-of-way.  When washing is required, it shall be done on an 
area stabilized with crushed stone, which drains into an approved sediment trap or 
sediment basin.  All sediment shall be prevented from entering any storm drain, ditch, 
or watercourse through the use of sand bags, gravel boards or other approved 
methods. 

F. Maintenance:  The entrance shall be maintained in a condition which will prevent 
tracking or flowing of sediment onto public rights-of-way.  This may require periodic top 
dressing with additional stone as conditions demand, and repair and/or cleanout of any 
measures used to trap sediment.  All sediment spoiled, dropped, washed or tracked 
onto public rights-of-way must be removed immediately. 
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G. Place crushed stone berms in locations required and as directed.  Berms shall have 
side slopes of 1:3 or less. 

H. Inspect stone berms periodically, and replace and/or regrade crushed stone as 
required. 

3.3 SILT FENCING 

A. Excavate a 6 inch trench along the upstream side of the desired fence location. 

B. Drive fence posts a minimum of 1'-6" into the ground.  Install fence, well staked at 
maximum eight foot intervals, in locations as shown on Drawings.  Secure fabric to 
fence and bury fabric end within the six inch deep trench cut. 

C. Lay lower 12 inches of silt fence into the trench, 6 inches deep and 6 inches wide.  
Backfill trench and compact. 

D. Overlap joints in fabric at post to prevent leakage of silt at seam. 

3.4 EROSION CONTROL GRASSING 

A. Grassing shall be applied according to local Highway Department Standard 
Specifications. 

3.5 INLET PROTECTION 

A. Install silt fence or straw bales around inlet as specified herein. 

3.6 DUST CONTROL 

A. Throughout the construction period, the Contractor shall carry on an active program for 
the control of fugitive dust within all site construction zones, or areas disturbed as a 
result of construction.  Control methods shall include the following:  Apply calcium 
chloride at a uniform rate of one and one-half (1-1/2) pounds per square yard in areas 
subject to blowing.  For emergency control of dust, apply water to affected areas.  The 
source of supply and the method of application for water are the responsibility of the 
contractor. 

B. The frequency and methods of application for fugitive dust control shall be as directed 
by the Architect with concurrence by the Owner. 

3.7 TEMPORARY PROTECTIVE COVERINGS (AFTER GROWING SEASON)  

A. Place temporary covering for erosion and sedimentation control on all areas that have 
been graded and left exposed after October 30.  Contractor shall have the choice to 
use either or both of the methods described herein. 

B. Hay or straw shall be anchored in-place by one of the following methods and as 
approved by the Architect with concurrence by the Owner: Mechanical “crimping” with 
a tractor-drawn device specifically devised to cut mulch into top two inches of soil 
surface or application of non-petroleum based liquid tackifier, applied at a rate and in 
accordance with manufacturer’s instructions for specific mulch material utilized. 
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C. Placement of mesh or blanket matting and anchoring in place shall be in accordance 
with manufacturer’s printed instructions. 

D. Inspect protective coverings periodically and reset or replace materials as required.  

 

 

END OF SECTION 
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SECTION 02 30 00 
EARTHWORK 

  

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the 
work of this Section including, but not limited, to the following: 

1. Preparing subgrades for buildings, structures and landscaping. 

2. Excavating and backfilling for buildings and structures. 

3. Removal of underground utilities. 

4. Drainage course for slabs-on-grade. 

5. Subbase course for concrete pavements. 

6. Subbase and base course for asphalt paving. 

7. Subsurface drainage backfill for walls and trenches. 

8. Excavating and backfilling for utility trenches. 

9. Excavating and backfilling trenches for buried mechanical and electrical utilities 
and pits for buried utility structures. 

B. Related Work: The following items are not included in this Section and will be 
performed under the designated Sections (If required by Project Scope of Work): 

1. Section 02210 - SITE CLEARING for site stripping, grubbing, stripping and 
stockpiling topsoil, and removal of above- and below-grade improvements and 
utilities. 

2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for temporary 
erosion and sedimentation control measures. 

3. Section 03300 - CAST-IN-PLACE CONCRETE for granular course if placed over 
vapor retarder and beneath the slab-on-grade. 

4. Division 02, 15, and 16 Sections for installing underground mechanical and 
electrical utilities and buried mechanical and electrical structures. 

1.2 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including 
haunches to support sides of pipe. 
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2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Course placed between the subbase course and hot-mix asphalt 
paving. 

C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines 
and dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or 
beyond indicated lines and dimensions as directed by Architect.  Authorized 
additional excavation and replacement material will be paid for according to 
Contract provisions for unit prices. 

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in 
length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions without direction by Architect.  Unauthorized 
excavation, as well as remedial work directed by Architect, shall be without 
additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 
boulders of rock material that exceed 1 cu. yd. for bulk excavation, or 3/4 cu. yd. for 
footing, trench, and pit excavation that cannot be removed by rock excavating 
equipment equivalent to the following in size and performance ratings, without 
systematic drilling, ram hammering, ripping or blasting, when permitted: 

I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below the ground surface. 

J. Subbase Course:  Course placed between the Subgrade and base course for hot-mix 
asphalt pavement, or course placed between the Subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 

K. Subgrade:  Surface or elevation remaining after completing excavation, or top surface 
of a fill or backfill immediately below sub base, drainage fill, or topsoil materials. 

L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as 
underground services within buildings. 
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1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Each type of plastic warning tape. 

2. Geotextile. 

3. Controlled low-strength material, including design mixture. 

B. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results for compliance of the following with requirements indicated: 

1. Classification according to ASTM D 2487 of each onsite and borrow soil material 
proposed for fill and backfill. 

2. Laboratory compaction curve according to ASTM D 1557 for each onsite and 
borrow soil material proposed for fill and backfill. 

C. Pre-excavation Photographs and Videotape:  Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, which might be 
misconstrued as damage caused by earthwork operations.  Submit before earthwork 
begins.  Maintain catalog of up-to-date photographs at the site. 

1.4 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or 
others unless permitted in writing by Architect and then only after arranging to provide 
temporary utility services according to requirements indicated. 

1. Notify the Owner not less than two days in advance of proposed utility 
interruptions. 

2. Do not proceed with utility interruptions without the Owner's written permission. 

3. Contact utility-locator service for area where Project is located before excavating. 

B. Demolish and completely remove from site existing underground utilities indicated to 
be removed.  Coordinate with utility companies to shut off services if lines are active. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are 
not available from excavations. 

B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, 
and SM or a combination of these groups; free of rock or gravel larger than 3 inches in 
any dimension, debris, waste, frozen materials, vegetation, and other deleterious 
matter. 
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C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, 
and PT according to ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent 
of optimum moisture content at time of compaction. 

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940, with at least 95 percent 
passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940, with at least 90 percent 
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve. 

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand, ASTM D 2940, except with 100 percent 
passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or 
uncrushed gravel, ASTM D 448 coarse-aggregate grading Size 57, with 100 percent 
passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve. 

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone 
and natural sand, ASTM D 448, coarse-aggregate grading Size 67, with 100 percent 
passing a 1-inch sieve and 0 to 5 percent passing a No. 4 sieve. 

J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand. 

K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense 
state. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured 
for subsurface drainage applications, made from polyolefins or polyesters; with 
elongation greater than 50 percent; complying with AASHTO M 288 and the following, 
measured per test methods referenced: 

1. Survivability:  Class 2, AASHTO M 288. 

2. Grab Tensile Strength:  157 lbf, ASTM D 4632. 

3. Sewn Seam Strength:  142 lbf, ASTM D 4632. 

4. Tear Strength:  56 lbf, ASTM D 4533. 

5. Puncture Strength:  56 lbf, ASTM D 4833. 
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6. Apparent Opening Size:  No. 40 sieve, maximum, ASTM D 4751. 

7. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355. 

B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation 
applications, made from polyolefins or polyesters, with elongation less than 50 percent, 
complying with AASHTO M 288 and the following, measured per test methods 
referenced: 

1. Survivability:  Class 2, AASHTO M 288. 

2. Grab Tensile Strength:  247 lbf, ASTM D 4632. 

3. Sewn Seam Strength:  222 lbf, ASTM D 4632. 

4. Tear Strength:  90 lbf, ASTM D 4533. 

5. Puncture Strength:  90 lbf, ASTM D 4833. 

6. Apparent Opening Size:  No. 60 sieve, maximum, ASTM D 4751. 

7. Permittivity:  0.02 per second, minimum, ASTM D 4491. 

8. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355. 

2.3 ACCESSORIES 

A. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches 
wide and 4 mils thick, continuously inscribed with a description of the utility, with 
metallic core encased in a protective jacket for corrosion protection, detectable by 
metal detector when tape is buried up to 30 inches deep; colored as follows: 

1. Red:  Electric. 

2. Yellow:  Gas, oil, steam, and dangerous materials. 

3. Orange:  Telephone and other communications. 

4. Blue:  Water systems. 

5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations. 
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B. Preparation of Subgrade for earthwork operations including removal of vegetation, 
topsoil, debris, obstructions, and deleterious materials from ground surface is specified 
in Section 02210 - SITE CLEARING. 

C. Protect and maintain erosion and sedimentation controls, which are specified in 
Section 02210 - SITE CLEARING, during earthwork operations. 

D. Provide protective insulating materials to protect subgrades and foundation soils 
against freezing temperatures or frost. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on 
prepared subgrades, and from flooding Project site and surrounding area.  Dispose of 
contaminated water in accordance with regulations of authorities having jurisdiction. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary 
drainage ditches. 

2. Install a dewatering system to keep subgrades dry and convey ground water 
away from excavations.  Maintain until dewatering is no longer required. 

3.3 EXPLOSIVES 

A. Explosives:  Do not use explosives. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to Subgrade elevations regardless of the character 
of surface and subsurface conditions encountered.  Unclassified excavated materials 
may include rock, soil materials, and obstructions.  No changes in the Contract Sum or 
the Contract Time will be authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil 
materials and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 

b. 12 inches outside of concrete forms at footings. 

c. 6 inches outside of minimum required dimensions of concrete cast against 
grade. 

d. Outside dimensions of concrete walls indicated to be cast against rock 
without forms or exterior waterproofing treatments. 
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e. 6 inches beneath bottom of concrete slabs on grade. 

f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than 
pipe or 42 inches wide. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch. If applicable, extend excavations a sufficient distance from structures for placing 
and removing concrete formwork, for installing services and other construction, and for 
inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures:  Excavate to elevations and dimensions indicated within a tolerance 
of plus or minus 1 inch.  Do not disturb bottom of excavations intended as 
bearing surfaces. 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, 
elevations, and subgrades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 
below frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of 
pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches 
higher than top of pipe or conduit, unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit.  Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits.  Remove 
projecting stones and sharp objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, 
multiple-duct conduit units, hand-excavate trench bottoms and support pipe and 
conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of 
trench to support bottom 90 degrees of pipe circumference.  Fill depressions with 
tamped sand backfill. 
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3. Excavate trenches 6 inches deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course. 

3.8 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and 
replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-
tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll 
wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 
direction perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less 
than 15 tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 
rutting, as determined by Architect, and replace with compacted backfill or fill as 
directed. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by Architect, without additional 
compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 
elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi may be 
used when approved by Architect. 

1. Fill unauthorized excavations under other construction or utility pipe as directed 
by Architect. 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without 
intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to 
prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip 
line of remaining trees. 

3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the 
following: 
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1. Construction below finish grade including, where applicable, subdrainage, damp 
proofing, waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring and bracing, and sheeting. 

7. Installing permanent or temporary horizontal bracing on horizontally supported 
walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape 
bedding course to provide continuous support for bells, joints, and barrels of pipes and 
for joints, fittings, and bodies of conduits. 

C. Backfill trenches excavated under footings and within 18 inches of bottom of footings 
with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is 
specified in Section 03300 - CAST-IN-PLACE CONCRETE. 

D. Provide 4-inch thick, concrete-base slab support for piping or conduit less than 30 
inches below surface of roadways.  After installing and testing, completely encase 
piping or conduit in a minimum of 4 inches of concrete before backfilling or placing 
roadway subbase. 

E. Place and compact initial backfill of subbase material free of particles larger than 1 inch 
in any dimension, to a height of 12 inches over the utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of utility piping or conduit to avoid damage or 
displacement of piping or conduit.  Coordinate backfilling with utilities testing. 

F. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 

G. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

H. Install warning tape directly above utilities, 12 inches below finished grade, except 6 
inches below subgrade under pavements and slabs. 



  
02 30 00-10 

3.13 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal 
so fill material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 

2. Under walks and pavements, use satisfactory soil material. 

3. Under steps and ramps, use engineered fill. 

4. Under building slabs, use engineered fill. 

5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.14 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer 
before compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 
contain frost or ice. 

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material 
that exceeds optimum moisture content by 2 percent and is too wet to compact to 
specified dry unit weight. 

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for 
material compacted by heavy compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required 
elevations, and uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit 
weight according to ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, scarify and re-compact 
top 12 inches of existing subgrade and each layer of backfill or fill soil material at 
95 percent, and areas within 10 feet of structures, building slabs, steps, and 
pavements at 92 percent. 

2. Under walkways, scarify and re-compact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 92 percent. 
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3. Under lawn or unpaved areas, scarify and re-compact top 6 inches below 
subgrade and compact each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 
85 percent. 

3.16 GRADING 

A. General:  Uniformly grade areas to a smooth surface free of irregular surface changes.  
Comply with compaction requirements and grade to cross sections, lines, and 
elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required 
surface tolerances. 

B. Site Grading:  Slope grades to direct water away from buildings and to prevent 
ponding.  Finish subgrades to required elevations within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 1 inch. 

2. Walks:  Plus or minus 1 inch. 

3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested 
with a 10 foot straightedge. 

3.17 SUBSURFACE DRAINAGE 

A. Subdrainage Pipe:  Specified in Division 2 Section “Subdrainage.” 

B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of 
subdrainage trench.  Place a 6 inch course of filter material on subsurface drainage 
geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum of 12 
inches of filter material, placed in compacted layers 6 inches thick, and wrap in 
subsurface drainage geotextile, overlapping sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight 
according to ASTM D 1557. 

C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width 
indicated, to within 12 inches of final subgrade in compacted layers 6 inches thick.  
Overlay drainage backfill with 1 layer of subsurface drainage geotextile, overlapping 
sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight 
according to ASTM D 1557. 

2. Place and compact impervious fill over drainage backfill in 6-inch-thick 
compacted layers to final subgrade. 
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3.18 SUBBASE AND BASE COURSES 

A. Place subbase and base course on subgrades free of mud, frost, snow, or ice. 

 

B. On prepared subgrade, place subbase and base course under pavements and walks 
as follows: 

1. Install separation geotextile on prepared subgrade according to manufacturer’s 
written instructions, overlapping sides and ends. 

2. Place base course material over subbase course under hot-mix asphalt 
pavement. 

3. Shape subbase and base course to required crown elevations and cross-slope 
grades. 

4. Place subbase and base course 6 inches or less in compacted thickness in a 
single layer. 

5. Place subbase and base course that exceeds 6 inches in compacted thickness in 
layers of equal thickness, with no compacted layer more than 6 inches thick or 
less than 3 inches thick. 

6. Compact subbase and base course at optimum moisture content to required 
grades, lines, cross sections, and thickness to not less than 95 percent of 
maximum dry unit weight according to ASTM D 1557. 

C. Pavement Shoulders:  Place shoulders along edges of subbase and base course to 
prevent lateral movement.  Construct shoulders, at least 12 inches wide, of satisfactory 
soil materials and compact simultaneously with each subbase and base layer to not 
less than 95 percent of maximum dry unit weight according to ASTM D 1557. 

3.19 DRAINAGE COURSE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place 
concrete slabs-on-grade as follows: 

1. Install subdrainage geotextile on prepared subgrade according to manufacturer’s 
written instructions, overlapping sides and ends. 

2. Compact each layer of drainage course to required cross sections and 
thicknesses to not less than 95 percent of maximum dry unit weight according to 
ASTM D 1557. 

3.20 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent geotechnical engineering testing 
agency to perform field quality control testing. 
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B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  
Proceed with subsequent earthwork only after test results for previously completed 
work comply with requirements. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be 
performed to verify design-bearing capacities.  Subsequent verification and approval of 
other footing subgrades may be based on a visual comparison of subgrade with tested 
subgrade when approved by Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and 
backfill layer, at least 1 test for every 2000 sq. ft. or less of paved area or building 
slab, but in no case fewer than 3 tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for 
each 100 feet or less of wall length, but no fewer than 2 tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test 
for each 150 feet or less of trench length, but no fewer than 2 tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved 
degree of compaction specified, scarify and moisten or aerate, or remove and replace 
soil to depth required; re-compact and retest until specified compaction is obtained. 

3.21 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and 
erosion.  Keep free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due 
to subsequent construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; 
reshape and re-compact. 

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match 
adjacent work, and eliminate evidence of restoration to greatest extent possible. 

3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including 
unsatisfactory soil, trash, and debris, and legally dispose of it off the Owner's property. 

END OF SECTION 
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SECTION 02 41 19 
SELECTIVE STRUCTURE DEMOLITION 

 

PART 1 GENERAL 

1.1    SECTION INCLUDES 

A. Examination of areas. 

B. Utility services and mechanical/electrical systems. 

C. Preparation. 

D. General selective demolition procedures. 

E. Demolition and removal of selected portions of building or structure. 

F. Disposal of demolished materials. 

G. Cleaning. 

H. Schedule of selective demolition. 

 

1.2   RELATED SECTIONS 

A. Division 01 Sections – General Requirements. 

 

1.3   REFERENCES 

A. ANSI/ASSE A10.6 – Safety Requirements for Demolition Operations. 

B. 40 CFR 82 – Protection of Stratospheric Ozone. 

C. OSHA - Standards for the Construction Industry (29 CFR Part 1926). 

D. NFPA 241 – Safeguarding Construction, Alteration, and Demolition Operation. 

 

1.4 DEFINITIONS 

A. Remove: Detach items from existing construction and legally dispose of them off-site 

unless indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage: Carefully detach from existing construction, in a manner to 

prevent damage, and deliver to Owner Representative ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and 

reinstall where indicated. 

D. Existing to Remain: Existing items of construction that are not to be permanently 

removed and that are not otherwise indicated to be removed, removed and salvaged, 

or removed and reinstalled. 

E. Relocation: Existing item to be removed and relocated to a different location within the 
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project. 

 

1.5   MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

 

1.6   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. 

 

1.7   INFORMATIONAL SUBMITTALS 

A. Section 01340 – Submittal Procedures. 

B. Proposed Protection Measures: Submit report, including drawings, that indicates the 

measures proposed for protecting individuals and property, for environmental 

protection, for dust control and for noise control. Indicate proposed locations and 

construction of barriers. 

C. Schedule of Selective Demolition Activities: Indicate the following: 

1. Coordinate with Construction Duration and Phasing, for sequencing of demolition 

activities. Detailed sequence of selective demolition and removal work, with 

starting and ending dates for each activity.  

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 adjacent buildings.  

D. Inventory: Submit a list of items to be removed and salvaged and deliver to Owner 

Representative prior to start of demolition. 

E. Predemolition Photographs or Video: Submit before Work begins. 
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F. Warranties: Documentation indicated that existing warranties are still in effect after 

completion of selective demolition. 

 

1.8   CLOSEOUT SUBMITTALS 

A. Section 01340 – Submittal Procedures. 

B. Inventory: Submit a list of items that have been removed and salvaged. 

C. Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill 

facility licensed to accept hazardous wastes. 

D. Recycled Receipts: Receipts of recycled materials with volume or weight details. 

 

1.9   FIELD CONDITIONS 

A. Construct temporary insulated dust-proof partitions where required to separate areas 

where noisy or extensive dirt or dust operations are performed. Equip partitions with 

dustproof doors and security locks. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by 

Owner as far as practical. 

C. Notify Architect-Engineer 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. 

 

PART 2  - PRODUCTS 

 

2.1 PERFORMANCE REQUIREMENTS 

A. Erect and maintain dust-proof partitions and closures as required to prevent spread of 

dust or fumes to occupied portions of the building. Coordinate demolition activities with 

IAQ Plan During Construction required in section 01 81 19 – Indoor Air Quality 

Requirements. 
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B. Equip partitions with dust proof doors and security locks if required. 

 

 

C. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning selective demolition. Comply with hauling and disposal regulations of 

authorities having jurisdiction. 

D. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

E. Contractors performing hot work (welding, cutting, soldering, brazing, other) shall 

comply with OSHA's requirements (29 CFR 1926.352, Fire Prevention for Welding and 

Cutting) and implement hot work programs including the use of a written hot work 

permit. 

 

PART 3  - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective 

demolition operations. 

B. Owner does not guarantee that existing conditions are same as those indicated in 

record documents. 

C. Survey existing conditions and correlate with requirements indicated to determine 

extent of selective demolition required. 

D. When unanticipated mechanical, electrical, or structural elements that conflict with 

intended function or design are encountered, investigate and measure the nature and 

extent of conflict. Promptly submit a written report to Architect-Engineer. 

E. Perform an engineering survey of condition of building to determine whether removing 

any element might result in structural deficiency or unplanned collapse of any portion 

of structure or adjacent structures during selective building demolition operations. 
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1. Perform surveys as the Work progresses to detect hazards resulting from selective 

demolition activities. 

F. Survey of Existing Conditions: Record existing conditions by use of preconstruction 

photographs or preconstruction videotapes. 

1. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused 

by salvage operations. 

 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

 

A. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, 

identify, disconnect, and seal or cap off indicated utility services and 

mechanical/electrical systems serving areas to be selectively demolished. 

1. Owner and/or Building manager will arrange to shut off indicated services/systems 

when requested by Contractor. 

2. Arrange to shut off indicated utilities with utility companies. 

3. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that 

maintain continuity of services/systems to other parts of building. 

4. Disconnect, demolish, and remove systems, equipment, and components 

indicated to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and 

cap or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with 

same or compatible piping material. 

c. Equipment to Be Removed: Disconnect and cap services and remove 

equipment. 

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, 

and make equipment operational. 

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

 

3.3 PREPARATION 

A. 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. 

B. Temporary Facilities: Provide temporary barricades and other protection required to 

prevent injury to people and damage to adjacent buildings and facilities to remain. 

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

area and to and from occupied portions of building. 

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 all code and regulations for temporary enclosures and dust control. 

 

6. Strengthen or add new supports when required during progress of selective 

demolition. 

 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required 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, to minimize disturbance of adjacent surfaces. 

Temporarily cover openings to remain. 
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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 fire watch and 

portable fire-suppression devices during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials 

and promptly dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to 

avoid free fall and to prevent ground impact or dust generation. 

8. Locate selective demolition equipment and remove debris and materials so as not 

to impose excessive loads on supporting walls, floors, or framing. 

9. Dispose of demolished items and materials promptly. Comply with all codes and 

regulations. 

B. Existing Items to Remain: Protect construction indicated to remain against damage 

and soiling during selective demolition. When permitted by Architect-Engineer, 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: Demolish in small sections. Using power-driven saw, cut concrete to a depth 

of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from 

reinforcement at perimeter of areas being demolished, cut reinforcement, and then 

remove remainder of concrete. Neatly trim openings to dimensions indicated. 

B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to 

remain, using power-driven saw, then remove masonry between saw cuts. 

C. Windows, Doors and Frames: Remove as units, complete with trim and accessories. 

Repair edges of openings as required. 

 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. General: Except for items or materials indicated to be recycled, reused, salvaged, 

reinstalled, or otherwise indicated to remain Owner’s property, remove demolished 
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materials from Project site and legally dispose of them in an EPA-approved landfill. 

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 01 74 19. 

B. Burning: Do not burn demolished materials. 

C. Disposal: Transport demolished materials off Owner’s property and legally disposes 

of them. 

 

3.7 CLEANING 

 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by 

selective demolition operations.  

B. Leave building in broom condition. 

C. Return adjacent areas to condition existing before selective demolition operations 

began. 

 

3.8 SCHEDULE OF SELECTIVE DEMOLITION 

A. Coordinate with requirements for construction phasing as Contract Documents. 

 

 

END OF SECTION 
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SECTION 03 30 00 
CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, 
concrete materials, mix design, placement procedures, and finishes. 

B. Related Sections include the following: 

1. Division 2 Section "Cement Concrete Pavement" for concrete pavement and 
walks. 

2. Division 3 Section "Concrete Toppings" for metallic and nonmetallic concrete 
floor toppings. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more 
of blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume. 

1.4 SUBMITTALS 

A. Product Data: For each type of manufactured material and product indicated. 

B. Design Mixes: For each concrete mix. Include alternate mix designs when 
characteristics of materials, project conditions, weather, test results, or other 
circumstances warrant adjustments. 

1. Indicate amounts of mix water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Details of fabrication, bending, and 
placement, prepared according to ACI 315, "Details and Detailing of Concrete 
Reinforcement." Include material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, arrangement, and supports of concrete reinforcement. Include special 
reinforcement required for openings through concrete structures. 

D. Postensioning steel cables Shop Drawings: Details of fabrications and placement 

E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified 
professional engineer de- tailing fabrication, assembly, and support of formwork. 
Design and engineering of formwork are Contractor's responsibility. 
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1. Shoring and Reshoring: Indicate proposed schedule and sequence of 
stripping formwork, shoring removal, and installing and removing reshoring. 

F. Welding Certificates: Copies of certificates for welding procedures and personnel. 

G. Material Certificates: Signed by manufacturers certifying that each of the following 
items complies with requirements: 

1. Cementitious materials and aggregates. 

2. Form materials and form-release agents. 

3. Steel reinforcement and reinforcement accessories. 

4. Fiber reinforcement. 

5. Admixtures. 

6. Waterstops. 

7. Curing materials. 

8. Floor and slab treatments. 

9. Bonding agents. 

10. Adhesives. 

11. Vapor retarders. 

12. Epoxy joint filler. 

13. Joint-filler strips. 

14. Repair materials. 

H. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who has completed concrete Work 
similar in material, de- sign, and extent to that indicated for this Project and whose 
work has resulted in construction with a record of successful in-service performance. 

B. Professional Engineer Qualifications: A professional engineer who is legally 
qualified to practice in juris- diction where Project is located and who is experienced 
in providing engineering services of the kind indicated. Engineering services are 
defined as those performed for formwork and shoring and reshoring installations 
that are similar to those indicated for this Project in material, design, and extent. 

C. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products complying with ASTM C 94 requirements for production facilities 
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and equipment. 

1. Manufacturer must be certified according to the National Ready Mixed 
Concrete Association's Certification of Ready Mixed Concrete Production 
Facilities. 

D. Testing Agency Qualifications: An independent testing agency, acceptable to 
authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 
to conduct the testing indicated, as document- ed according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field 
Testing Technician, Grade 1, according to ACI CP-1 or an equivalent 
certification program. 

E. Source Limitations: Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, each aggregate from one source, and 
each admixture from the same manufacturer. 

F. Welding: Qualify procedures and personnel according to AWS D1.4, "Structural 
Welding Code-- Reinforcing Steel." 

G. ACI Publications: Comply with the following, unless more stringent provisions are 
indicated: 

1. ACI 301, "Specification for Structural Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and 
Materials." 

H. Preinstallation Conference: Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Meetings." 

1. Before submitting design mixes, review concrete mix design and examine 
procedures for ensuring quality of concrete materials. Require representatives 
of each entity directly concerned with cast- in-place concrete to attend, 
including the following: 

a. Contractor's superintendent. 

b. Independent testing agency responsible for concrete design mixes. 

c. Ready-mix concrete producer. 

d. Concrete subcontractor. 

1.6. DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

B. Avoid damaging coatings on steel reinforcement. 

C. Repair damaged epoxy coatings on steel reinforcement according to ASTM D 3963/D 
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3963M. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that will provide 
continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes 
to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with 
DOC PS 1, and as follows: 

a. Medium-density overlay, Class 1, or better, mill-release agent treated and 
edge sealed. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved 
material. Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-
reinforced plastic, paper, or fiber tubes that will produce surfaces with gradual or 
abrupt irregularities not exceeding specified formwork surface class. Provide units 
with sufficient wall thickness to resist plastic concrete loads without detrimental 
deformation. 

D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist 
plastic concrete loads without detrimental deformation. 

E. Void Forms: Biodegradable paper surface, treated for moisture resistance, 
structurally sufficient to support weight of plastic concrete and other superimposed 
loads. 

F. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), 
minimum. 

G. Form-Release Agent: Commercially formulated form-release agent that will not 
bond with, stain, or adversely affect concrete surfaces and will not impair 
subsequent treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

H. Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 
plastic form ties de- signed to resist lateral pressure of fresh concrete on forms and 
to prevent spalling of concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to 
the plane of the ex- posed concrete surface. 

2. Furnish ties that, when removed, will leave holes not larger than 1 inch (25 
mm) in diameter in concrete surface. 
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3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed from U.S. 
domestic manufacturer only. 

B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed from U.S. 
domestic manufacturer only. 

C. Epoxy-Coated Fabricated Reinforcing Bars: ASTM A 934/A 934M, and as follows: 

1. Steel Reinforcement: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed 
form U.S. domestic manufacturer only. 

D. Steel Bar Mats: ASTM A 184/A 184M, assembled with clips. 

1. Steel Reinforcement: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed 
bars. 

E. Plain-Steel Wire: ASTM A 82, as drawn. 

F. Deformed-Steel Wire: ASTM A 496. 

G. Epoxy-Coated Wire: ASTM A 884/A 884M, Class A coated, plain-steel wire. 

H. Plain-Steel Welded Wire Fabric: ASTM A 185, fabricated from as-drawn steel wire 
into flat sheets. 

I. Deformed-Steel Welded Wire Fabric: ASTM A 497, flat sheet. 

J. Epoxy-Coated Welded Wire Fabric: ASTM A 884/A 884M, Class A, plain steel. 

2.3 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, 
and fastening reinforcing bars and welded wire fabric in place. Manufacture bar 
supports according to CRSI's "Manual of Standard Practice" from steel wire, plastic, 
or precast concrete or fiber-reinforced concrete of greater com- pressive strength 
than concrete, and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar support contact 
forms, use CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar 
supports. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-
polymer-coated wire bar supports. 

B. Joint Dowel Bars: Plain-steel bars, ASTM A 615/A 615M, Grade 60 (Grade 420). 
Cut bars true to length with ends square and free of burrs. 
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C. Epoxy-Coated Joint Dowel Bars: ASTM A 775/A 775M; with ASTM A 615/A 615M, 
Grade 60 (Grade 420), plain-steel bars. 

D. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy 
coating on reinforcement and complying with ASTM A 775/A 755M. 

E. CONCRETE MATERIALS 

Normal-Weight Aggregate: ASTM C 33, uniformly graded, and as follows: 

1. Class: Moderate weathering region, but not less than 3M. 

2. Nominal Maximum Aggregate Size: 1 inch (25 mm), or as indicated on 
drawings. 

3. Combined Aggregate Gradation: Well graded from coarsest to finest with not 
more than 18 percent and not less than 8 percent retained on an individual 
sieve, except that less than 8 percent may be retained on coarsest sieve and 
on No. 50 (0.3-mm) sieve, and less than 8 percent may be retained on sieves 
finer than No. 50 (0.3 mm). 

F. Lightweight Aggregate: ASTM C 330. 

1. Nominal Maximum Aggregate Size: as indicated drawings. 

G. Water: Potable and complying with ASTM C 94. 

2.4 ADMIXTURES 

A. General: Admixtures certified by manufacturer to contain no more than 0.1 percent 
water-soluble chloride ions by mass of cementitious material and to be compatible 
with other admixtures and cementitious mate- rials. Do not use admixtures 
containing calcium chloride. 

B. Air-Entraining Admixture: ASTM C 260. 

C. Water-Reducing Admixture: ASTM C 494, Type A. 

D. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 

E. Water-Reducing and Accelerating Admixture: ASTM C 494, Type E. 

F. Water-Reducing and Retarding Admixture: ASTM C 494, Type D. 

G. Corrosion-Inhibiting Admixture: When indicated use commercially formulated, 
anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a 
protective barrier and minimizing chloride reactions with steel reinforcement in 
concrete. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated into the Work include, but are not limited to, the 
following: 
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a. DCI or DCI-S; W. R. Grace & Co., Construction Products Div. 

b. Rheocrete 222+; Master Builders, Inc. 

c. FerroGard-901; Sika Corporation. 

2.5 FIBER REINFORCEMENT 

A. Carbon-Steel Fiber: ASTM A 820, deformed, minimum 2.4 inches (60 mm) long, 
and of diameter or effec- tive diameter indicated. 

1. Fiber: Type 1, cold-drawn wire, or Type 2, cut sheet. 

B. Synthetic Fiber: Fibrillated or monofilament polypropylene fibers engineered and 
designed for use in con- crete, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 
inches (13 to 38 mm) long. 

C. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Carbon-Steel Fibers: 

a. Dramix; Bekaert Corporation. 

b. Fibercon; Fibercon International. 

c. Zorex; Novocon International Inc. 

2. Fibrillated Fibers: 

a. Fibrasol F; Axim Concrete Technologies. 

b. Fibermesh; Fibermesh, Div. of Synthetic Industries. 

c. Forta; Forta Corporation. 

d. Grace Fibers; W. R. Grace & Co., Construction Products Div. 

3. Monofilament Fibers: 

a. Fibrasol IIP; Axim Concrete Technologies. 

b. Fiberstrand 100; Euclid Chemical Co. 

c. Fibermix Stealth; Fibermesh, Div. of Synthetic Industries. 

d. Forta Mono; Forta Corporation. 

e. Grace MicroFiber; W. R. Grace & Co., Construction Products Div. 

f. Hi-Tech PPM Fiber; Hi-Tech Fibers, Div. of Martin Color-Fi, Inc. 
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g. Polystrand 1000; Metalcrete Industries. 

2.6 WATERSTOPS 

A. Flexible Rubber Waterstops: CE CRD-C 513, for embedding in concrete to 
prevent passage of fluids through joints. Factory fabricate corners, intersections, 
and directional changes. 

1. Profile: Ribbed with center bulb or as indicated. 

B. Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent 
passage of fluids through joints. Factory fabricate corners, intersections, and 
directional changes. 

1. Profile: Ribbed with center bulb or as indicated. 

C. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following: 

1. Rubber Waterstops: 

a. Greenstreak. 

b. Progress Unlimited Inc. 

c. Westec Barrier Technologies; Div. of Western Textile Products, Inc. 

d. Williams Products, Inc. 

2. PVC Waterstops: 

a. Greenstreak. 

b. Meadows: W. R. Meadows, Inc. 

c. Murphy: Paul Murphy Plastics Co. 

d. Progress Unlimited Inc. 

e. Sternson Group. 

f. Tamms Industries Co.; Div. of LaPorte Construction Chemicals North 
America, Inc. 

g. Vinylex Corporation. 

h. Westec Barrier Technologies; Div. of Western Textile Products, Inc. 

D. Self-Expanding Strip Waterstops: Manufactured rectangular or trapezoidal strip, 
sodium bentonite or other hydrophylic material for adhesive bonding to concrete. 
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1. Available Products: Subject to compliance with requirements, products that 
may be incorporated into the Work include, but are not limited to, the 
following: 

a. Volclay Waterstop-RX; Colloid Environmental Technologies Co. 

b. Conseal CS-231; Concrete Sealants Inc. 

c. Swellseal Joint; De Neef Construction Chemicals (U.S.) Inc. 

d. Hydrotite; Greenstreak. 

e. Mirastop; Mirafi Moisture Protection, Div. of Royal Ten Cate (USA), Inc. 

f. Adeka Ultra Seal; Mitsubishi International Corporation. 

g. Superstop; Progress Unlimited Inc. 

2.7 VAPOR RETARDERS 

A. Vapor Retarder: ASTM E 1745, Class C, of one of the following materials; or 
polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) thick: 

1. Nonwoven, polyester-reinforced, polyethylene coated sheet; 10 mils (0.25 mm) 
thick. 

2. Three-ply, nylon- or polyester-cord-reinforced, laminated, high-density 
polyethylene sheet; 7.8 mils (0.18 mm) thick. 

3. Available Product: Subject to compliance with requirements, a product that 
may be incorporated into the Work includes, but is not limited to, "Griffolyn T-
85" by Reef Industries Inc. 

B. Fine-Graded Granular Material: When indicated on drawings use clean mixture of 
crushed stone, crushed gravel, and manufactured or natural sand; ASTM D 448, 
Size 10, with 100 percent passing a No. 4 (4.75- mm) sieve and 10 to 30 percent 
passing a No. 100 (0.15-mm) sieve; meeting deleterious substance limits of ASTM 
C 33 for fine aggregates. 

C. Granular Fill: When indicated on drawings use clean mixture of crushed stone or 
crushed or uncrushed gravel; ASTM D 448, Size 57, with 100 percent passing a 1-
1/2-inch (38-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve. 

2.8 FLOOR AND SLAB TREATMENTS 

A. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, 
abrasive aggregate of fused aluminum-oxide granules or crushed emery with emery 
aggregate containing not less than 50 per- cent aluminum oxide and not less than 
25 percent ferric oxide; unaffected by freezing, moisture, and cleaning materials. 

B. Unpigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry 
combination of Portland cement, graded quartz aggregate, and plasticizing 
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admixture. 

C. Pigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry combination 
of Portland cement, graded quartz aggregate, coloring pigments, and plasticizing 
admixture. Use coloring pigments that are finely ground, nonfading mineral oxides 
interground with cement. 

1. Colors: As indicated by referencing manufacturer's designations. 

D. Penetrating Liquid Floor Treatment: Chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; 
colorless; that penetrates, hardens, and densifies concrete surfaces. 

E. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Unpigmented Mineral Dry-Shake Floor Hardener: 

a. Non-Metallic Floor Hardener; Burke Group, LLC (The). 

b. Concolor; ChemMasters. 

c. Conshake 500; Conspec Marketing & Manufacturing Co., Inc. 

d. Quartz Tuff; Dayton Superior Corporation. 

e. Surflex; Euclid Chemical Co. 

f. Tycron; Kaufman Products, Inc. 

g. Colorhard; Lambert Corporation. 

h. Quartzplate; L&M Construction Chemicals, Inc. 

i. Maximent; Master Builders, Inc. 

j. Floor Quartz; Metalcrete Industries. 

k. Hard Top; Richmond Screw Anchor Co. 

l. Lithochrome Color Hardener; L. M. Scofield Co. 

m. Harcol; Sonneborn, Div. of ChemRex, Inc. 

n. Durag Premium; Sternson Group. 

o. Hard Top; Symons Corporation. 

2. Pigmented Mineral Dry-Shake Floor Hardener: 
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a. Non-Metallic Floor Hardener; Burke Group, LLC (The). 

b. Concolor; ChemMasters. 

c. Conshake 600; Conspec Marketing & Manufacturing Co., Inc. 

d. Quartz Tuff; Dayton Superior Corporation. 

e. Surflex; Euclid Chemical Co. 

f. Tycron; Kaufman Products, Inc. 

g. Colorhard; Lambert Corporation. 

h. Quartzplate; L&M Construction Chemicals, Inc. 

i. Maximent; Master Builders, Inc. 

j. Floor Quartz; Metalcrete Industries. 

k. Lithochrome Color Hardener; L. M. Scofield Co. 

l. Harcol; Sonneborn, Div. of ChemRex, Inc. 

m. Colorplete; Sternson Group. 

3. Penetrating Liquid Floor Treatment: 

a. Titan Hard; Burke Group, LLC (The). 

b. Chemisil Plus; ChemMasters. 

c. Intraseal; Conspec Marketing & Manufacturing Co., Inc. 

d. Ashford Formula; Curecrete Chemical Co., Inc. 

e. Day-Chem Sure Hard; Dayton Superior Corporation. 

f. Euco Diamond Hard; Euclid Chemical Co. 

g. Seal Hard; L&M Construction Chemicals, Inc. 

h. Vexcon Starseal PS; Vexcon Chemicals, Inc. 

2.9 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured 
for application to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry. 
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C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-
polyethylene sheet. 

D. Water: Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B. 

F. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, 18 to 22 per- cent solids. 

G. Available Products: Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Evaporation Retarder: 

a. Cimfilm; Axim Concrete Technologies. 

b. Finishing Aid Concentrate; Burke Group, LLC (The). 

c. Spray-Film; ChemMasters. 

d. Aquafilm; Conspec Marketing & Manufacturing Co., Inc. 

e. Sure Film; Dayton Superior Corporation. 

f. Eucobar; Euclid Chemical Co. 

g. Vapor Aid; Kaufman Products, Inc. 

h. Lambco Skin; Lambert Corporation. 

i. E-Con; L&M Construction Chemicals, Inc. 

j. Confilm; Master Builders, Inc. 

k. Waterhold; Metalcrete Industries. 

l. Rich Film; Richmond Screw Anchor Co. 

m. SikaFilm; Sika Corporation. 

n. Finishing Aid; Symons Corporation. 

o. Certi-Vex EnvioAssist; Vexcon Chemicals, Inc. 

2. Clear, Solvent-Borne, Membrane-Forming Curing Compound: 
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a. AH Clear Cure; Anti-Hydro International, Inc. 

b. Spartan-Cote; Burke Group, LLC (The). 

c. Spray-Cure & Seal 15; ChemMasters. 

d. Conspec #1-15 percent solids; Conspec Marketing & Manufacturing Co., 
Inc. 

e. Day-Chem Cure and Seal; Dayton Superior Corporation. 

f. Diamond Clear; Euclid Chemical Co. 

g. Nitocure S; Fosroc. 

h. Cure & Seal 309; Kaufman Products Inc. 

i. Lambco 120; Lambert Corporation. 

j. L&M Dress & Seal 18; L&M Construction Chemicals, Inc. 

k. CS-309; W. R. Meadows, Inc. 

l. Seal N Kure; Metalcrete Industries. 

m. Rich Seal 14 percent UV; Richmond Screw Anchor Co. 

n. Kure-N-Seal; Sonneborn, Div. of ChemRex, Inc. 

o. Flortec 14; Sternson Group. 

p. Cure & Seal 14 percent; Symons Corporation. 

q. Clear Seal 150; Tamms Industries Co., Div. of LaPorte Construction 
Chemicals of North America, Inc. 

r. Acrylic Cure; Unitex. 

s. Certi-Vex AC 309; Vexcon Chemicals, Inc. 

3. Clear, Waterborne, Membrane-Forming Curing Compound: 

a. AH Clear Cure WB; Anti-Hydro International, Inc. 

b. Klear Kote WB II Regular; Burke Chemicals. 

c. Safe-Cure & Seal 20; ChemMasters. 

d. High Seal; Conspec Marketing & Manufacturing Co., Inc. 

e. Safe Cure and Seal; Dayton Superior Corporation. 
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f. Aqua Cure VOX; Euclid Chemical Co. 

g. Cure & Seal 309 Emulsion; Kaufman Products Inc. 

h. Glazecote Sealer-20; Lambert Corporation. 

i. Dress & Seal WB; L&M Construction Chemicals, Inc. 

j. Vocomp-20; W. R. Meadows, Inc. 

k. Metcure; Metalcrete Industries. 

l. Cure & Seal 150E; Nox-Crete Products Group, Kinsman Corporation. 

m. Rich Seal 14 percent E; Richmond Screw Anchor Co. 

n. Kure-N-Seal WB; Sonneborn, Div. of ChemRex, Inc. 

o. Florseal W.B.; Sternson Group. 

p. Cure & Seal 14 percent E; Symons Corporation. 

q. Seal Cure WB 150; Tamms Industries Co., Div. of LaPorte Construction 
Chemicals of North America, Inc. 

r. Hydro Seal; Unitex. 

s. Starseal 309; Vexcon Chemicals, Inc. 

4. Clear, Waterborne, Membrane-Forming Curing Compound, 18 to 22 Percent 
Solids: 

a. Klear Kote WB II 20 percent; Burke Chemicals. 

b. Safe-Cure & Seal 20; ChemMasters. 

c. Conspec 21; Conspec Marketing & Manufacturing Co., Inc. 

d. Diamond Clear VOX; Euclid Chemical Co. 

e. SureCure Emulsion; Kaufman Products Inc. 

f. Glazecote Sealer-20; Lambert Corporation. 

g. Dress & Seal WB; L&M Construction Chemicals, Inc. 

h. Vocomp-20; W. R. Meadows, Inc. 

i. Metcure 0800; Metalcrete Industries. 

j. Cure & Seal 200E; Nox-Crete Products Group, Kinsman Corporation. 
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k. Rich Seal 18 percent E; Richmond Screw Anchor Co. 

l. Kure-N-Seal W; Sonneborn, Div. of ChemRex, Inc. 

m. Florseal W.B.; Sternson Group. 

n. Cure & Seal 18 percent E; Symons Corporation. 

o. Seal Cure WB STD; Tamms Industries Co., Div. of LaPorte Construction 
Chemicals of North America, Inc. 

p. Hydro Seal 800; Unitex. 

q. Starseal 0800; Vexcon Chemicals, Inc. 

2.10 RELATED MATERIALS 

A. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 
1752, cork or self- expanding cork. 

B. Epoxy Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a 
Shore A hardness of 80 per ASTM D 2240. 

C. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy-Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of 
humid curing and bonding to damp surfaces, of class and grade to suit 
requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed 
concrete to hardened concrete. 

E. Reglets: Fabricate reglets of not less than 0.0217-inch- (0.55-mm-) thick galvanized 
steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of 
concrete or debris. 

F. Dovetail Anchor Slots: Hot-dip galvanized steel sheet, not less than 0.0336 inch 
(0.85 mm) thick, with bent tab anchors. Temporarily fill or cover face opening of 
slots to prevent intrusion of concrete or debris. 

2.11 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that 
can be applied in thick- nesses from 1/8 inch (3.2 mm) and that can be feathered at 
edges to match adjacent floor elevations. 

1. Cement Binder: ASTM C 150, Portland cement or hydraulic or blended 
hydraulic cement as de- fined in ASTM C 219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 
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3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or 
coarse sand as recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when 
tested according to ASTM C 109/C 109M. 

B. Repair Topping: Traffic-bearing, cement-based, polymer-modified, self-leveling 
product that can be ap- plied in thicknesses from 1/4 inch (6 mm). 

1. Cement Binder: ASTM C 150, Portland cement or hydraulic or blended 
hydraulic cement as de- fined in ASTM C 219. 

2. Primer: Product of topping manufacturer recommended for substrate, 
conditions, and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or 
coarse sand as recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5700 psi (39 MPa) at 28 days when 
tested according to ASTM C 109/C 109M. 

2.12 CONCRETE MIXES 

A. Prepare design mixes for each type and strength of concrete determined by either 
laboratory trial mix or field test data bases, as follows: 

1. Proportion normal-weight concrete according to ACI 211.1 and ACI 301. 

2. Proportion lightweight structural concrete according to ACI 211.2 and ACI 301. 

B. Footings and Foundation Walls: Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days): 4500 psi (20.7 MPa). 

2. Maximum Slump for Concrete Containing High-Range Water-Reducing 
Admixture: 8 inches (200 mm) after admixture is added to concrete with 2- to 
4-inch (50- to 100-mm) slump. 

3. Maximum water/cement ratio shall not exceed 0.50. 

C. Slab-on-Grade: Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days): 4500 psi (20.7 MPa). 

2. Minimum Cementitious Materials Content: 520 lb/cu. yd. (309 kg/cu. m). 

3. Maximum Slump: 4 inches (100 mm). 

4. Maximum water/cement ratio shall not exceed 0.50. 

D. Suspended Slabs: Proportion normal-weight concrete mix as follows: 
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1. Compressive Strength (28 Days): 4500 psi (27.6 MPa). 

2. Maximum Slump: 4 inches (100 mm). 

3. Maximum water/cement ratio shall no exceed 0.45. 

E. Building Frame Members: Proportion normal-weight concrete mix as follows: 

1. Compressive Strength (28 Days): As indicated on drawings, but not less than 
4000 psi (27.6 MPa). 

2. Maximum Slump: 4 inches (100 mm). 

3. Maximum Slump for Concrete Containing High-Range Water-Reducing 
Admixture: 8 inches (200 mm) after admixture is added to concrete with 2- to 
4-inch (50- to 100-mm) slump. 

4. Maximum water/cement ratio shall no exceed 0.48. 

F. Cementitious Materials: With a previous approval of the Structural Engineer, Limit 
percentage, by weight, of cementitious materials other than Portland cement in 
concrete as follows: 

1. Fly Ash: 25 percent. 

2. Combined Fly Ash and Pozzolan: 25 percent. 

3. Ground Granulated Blast-Furnace Slag: 50 percent. 

4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 
50 percent Portland cement minimum, with fly ash or pozzolan not exceeding 
25 percent. 

5. Silica Fume: 10 percent. 

6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or 
pozzolans not exceeding 25 percent and silica fume not exceeding 10 
percent. 

7. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and 
Silica Fume: 50 percent Portland cement minimum, with fly ash or pozzolans 
not exceeding 25 percent and silica fume not exceeding 10 percent. 

G. Maximum Water-Cementitious Materials Ratio: Shall be as indicated on drawings 
and on articles 

2.13,C,D,E & F of these specifications, but under any circumstances shall be more 
than 0.55. 

H. Air Content: Add air-entraining admixture at manufacturer's prescribed rate to result 
in concrete at point of placement having an air content as follows within a tolerance 
of plus 1 or minus 1.5 percent, unless other- wise indicated: 
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1. Air Content: 4 percent for 1-1/2-inch- (38-mm-) nominal maximum aggregate 
size. 

2. Air Content: 4.5 percent for 1-inch- (25-mm-) nominal maximum aggregate 
size. 

3. Air Content: 4.5 percent for 3/4-inch- (19-mm-) nominal maximum aggregate 
size. 

I. Do not air entrain concrete to trowel-finished interior floors and suspended slabs. 
Do not allow entrapped air content to exceed 3 percent. 

J. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

K. Steel-Fiber Reinforcement: When individual add to concrete mix, according to 
manufacturer's written instructions, at a rate of 50 lb/cu. yd. (29.7 kg/cu. m). 

L. Synthetic Fiber: When individual uniformly disperse in concrete mix at 
manufacturer's recommended rate, but not less than 1.5 lb/cu. yd. (0.90 kg/cu. m). 

M. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture or high-range water-reducing admixture 
(superplasticizer) in concrete, as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use 
industrial slabs and parking structure slabs, concrete required to be watertight, 
and concrete with a water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixes where indicated. 

 

2.13 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.14 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94 and ASTM C 1116, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce 
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature 
is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 
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3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to 
support vertical, lateral, static, and dynamic loads, and construction loads that might 
be applied, until concrete structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, 
alignment, elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as 
follows: 

1. Class A, 1/8 inch (3 mm). 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete 
surfaces. Provide crush or wrecking plates where stripping may damage cast 
concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 
horizontal to 1 vertical. Kerf wood inserts for forming keyways, reglets, recess- es, 
and the like, for easy removal. 

1. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces. Provide and secure 
units to support screed strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area 
of formwork is inaccessible. Close openings with panels tightly fitted to forms and 
securely braced to prevent loss of concrete mortar. Locate temporary openings in 
forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. Determine sizes and locations from trades 
providing such items. 

J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, 
sawdust, dirt, and other de- bris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for 
adjoining work that is attached to or supported by cast-in-place concrete. Use 
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Setting Drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

1. Install anchor bolts, accurately located, to elevations required. 

2. Install reglets to receive top edge of foundation sheet waterproofing and to 
receive through-wall flashings in outer face of concrete frame at exterior walls, 
where flashing is shown at lintels, shelf angles, and other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork, for sides of beams, walls, columns, and similar parts of the 
Work, that does not sup- port weight of concrete may be removed after cumulatively 
curing at not less than 50 deg F (10 deg C) for 24 hours after placing concrete 
provided concrete is hard enough to not be damaged by form-removal operations 
and provided curing and protection operations are maintained. 

B. Leave formwork, for beam soffits, joists, slabs, and other structural elements, that 
supports weight of concrete in place until concrete has achieved the following: 

1. At least 70 percent of 28-day design compressive strength. 

2. Determine compressive strength of in-place concrete by testing representative 
field- or laboratory- cured test specimens according to ACI 301. 

3. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores. 

C. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for 
exposed surfaces. Apply new form-release agent. 

D. When forms are reused, clean surfaces, remove fins and laitance, and tighten to 
close joints. Align and secure joints to avoid offsets. Do not use patched forms for 
exposed concrete surfaces unless approved by Architect. 

3.4 SHORES AND RESHORES 

A. Comply with ACI 318 (ACI 318M), ACI 301, and recommendations in ACI 347R for 
design, installation, and removal of shoring and reshoring. 

B. In multistory construction, extend shoring or reshoring over a sufficient number of 
stories to distribute loads in such a manner that no floor or member will be 
excessively loaded or will induce tensile stress in concrete members without 
sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. 
Locate and provide adequate reshoring to support construction without excessive 
stress or deflection. 
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3.5 VAPOR RETARDERS 

A. Vapor Retarder: Place, protect, and repair vapor-retarder sheets according to 
ASTM E 1643 and manufacturer's written instructions. 

B. Fine-Graded Granular Material: Cover vapor retarder with fine-graded granular 
material, moisten, and compact with mechanical equipment to elevation tolerances 
of plus 0 inch (0 mm) or minus 3/4 inch (19 mm). 

C. Granular Fill: Cover vapor retarder with granular fill, moisten, and compact with 
mechanical equipment to elevation tolerances of plus 0 inch (0 mm) or minus 3/4 
inch (19 mm). 

1. Place and compact a 1/2-inch- (13-mm-) thick layer of fine-graded granular 
material over granular fill. 

3.6 STEEL REINFORCEMENT 

A. General: Comply with CRSI's "Manual of Standard Practice" for placing 
reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor 
retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign 
materials. 

C. Accurately position, support, and secure reinforcement against displacement. 
Locate and support reinforcement with bar supports to maintain minimum concrete 
cover. Do not tack weld crossing reinforcing bars. 

1. Shop- or field-weld reinforcement according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire fabric in longest practicable lengths on bar supports spaced to 
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh 
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction. Lace overlaps with wire. 

F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-
coated reinforcement. Repair cut and damaged epoxy coatings with epoxy repair 
coating according to ASTM D 3963/D 3963M. 

3.7 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

 

B. Construction Joints: Install so strength and appearance of concrete are not 
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impaired, at locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. Do not Continue 
reinforcement across construction joints, unless otherwise indicated. Do not 
continue reinforcement through sides of strip placements of floors and slabs. 

2. Form from preformed galvanized steel, plastic keyway-section forms, or 
bulkhead forms with keys, unless otherwise indicated. Embed keys at least 1-
1/2 inches (38 mm) into concrete. 

3. When not indicated on drawings locate joints for beams, slabs, joists, and 
girders in the middle third of spans. Offset joints in girders a minimum 
distance of twice the beam width from a beam-girder intersection. 

4.  When not indicated on drawings locate horizontal joints in walls and columns 
at underside of floors, slabs, beams, and girders and at the top of footings or 
floor slabs. 

5. Space vertical joints in walls as indicated. Locate joints beside piers integral 
with walls, near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a depth 
equal to at least one-third of concrete thick- ness, as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge of joint to a radius of 1/8 inch (3 mm). Repeat grooving of 
contraction joints after applying surface finishes. Eliminate groover tool marks 
on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3-mm-) wide 
joints into concrete when cutting action will not tear, abrade, or otherwise 
damage surface and before concrete develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips 
at slab junctions with vertical surfaces, such as column pedestals, foundation walls, 
grade beams, and other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with 
finished concrete surface, unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch (12 mm) or more 
than 1 inch (25 mm) below finished concrete surface where joint sealants, 
specified in Division 7 Section "Joint Seal- ants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one 
length is required, lace or clip sections together. 
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E. Dowel Joints: Install dowel sleeves and dowels or dowel bar and support 
assemblies at joints where indicated. 

1. Use dowel sleeves or lubricate or asphalt-coat one-half of dowel length to 
prevent concrete bonding to one side of joint. 

3.8 WATERSTOPS 

A. Flexible Waterstops: Install in construction joints as indicated to form a continuous 
diaphragm. Install in longest lengths practicable. Support and protect exposed 
waterstops during progress of Work. Field- fabricate joints in waterstops according 
to manufacturer's written instructions. 

B. Self-Expanding Strip Waterstops: Install in construction joints and at other locations 
indicated, according to manufacturer's written instructions, bonding or mechanically 
fastening and firmly pressing into place. Install in longest lengths practicable. 

3.9 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement, 
unless approved by Architect. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mix. 

C. Deposit concrete continuously or in layers of such thickness that no new concrete 
will be placed on concrete that has hardened enough to cause seams or planes of 
weakness. If a section cannot be placed continuously, provide construction joints as 
specified. Deposit concrete to avoid segregation. 

D. Deposit concrete in forms in horizontal layers no deeper than 24 inches (600 mm) 
and in a manner to avoid inclined construction joints. Place each layer while 
preceding layer is still plastic, to avoid cold joints. 

1. Consolidate placed concrete with mechanical vibrating equipment. Use 
equipment and procedures for consolidating concrete recommended by ACI 
309R. 

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
effectiveness of the vibrator. Place vibrators to rapidly penetrate placed layer 
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators 
into lower layers of concrete that have begun to lose plasticity. At each 
insertion, limit du- ration of vibration to time necessary to consolidate concrete 
and complete embedment of reinforcement and other embedded items without 
causing mix constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, 
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within limits of construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-
textured surface plane, free of humps or hollows, before excess moisture or 
bleedwater appears on the surface. Do not further disturb slab surfaces 
before starting finishing operations. 

F. Hot-Weather Placement: Place concrete according to recommendations in ACI 
305R and as follows, when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg 
F (32 deg C) at time of placement. Chilled mixing water or chopped ice may 
be used to control temperature, provided water equivalent of ice is calculated 
to total amount of mixing water. Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will 
not exceed ambient air temperature immediately before embedding in 
concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing 
concrete. Keep subgrade moisture uniform without standing water, soft spots, 
or dry areas. 

3.10 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material 
with tie holes and defective areas repaired and patched. Remove fins and other 
projections exceeding ACI 347R limits for class of surface specified. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. Repair 
and patch tie holes and defective areas. Re- move fins and other projections 
exceeding 1/8 inch (3 mm) in height. 

1. Apply to concrete surfaces exposed to public view or to be covered with a 
coating or covering material applied directly to concrete, such as 
waterproofing, dampproofing, veneer plaster, or painting. 

2. Do not apply rubbed finish to smooth-formed finish. 

C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar 
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unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a 
texture matching adjacent formed surfaces. Continue final surface treatment of 
formed surfaces uniformly across adjacent unformed surfaces, unless otherwise 
indicated. 

3.11 FINISHING FLOORS AND SLABS 

A. General: Comply with recommendations in ACI 302.1R for screeding, 
restraightening, and finishing operations for concrete surfaces. Do not wet concrete 
surfaces. 

B. Scratch Finish: While still plastic, texture concrete surface that has been screeded 
and bull-floated or darbied. Use stiff brushes, brooms, or rakes. 

1. Apply scratch finish to surfaces indicated and to surfaces to receive concrete 
floor topping or mor- tar setting beds for ceramic or quarry tile, Portland 
cement terrazzo, and other bonded cementitious floor finishes. 

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area 
is small or inaccessible to power driven floats. Restraighten, cut down high spots, 
and fill low spots. Repeat float passes and restraightening until surface is left with a 
uniform, smooth, granular texture. 

1. Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and 
to floor and slab sur- faces to be covered with fluid-applied or sheet 
waterproofing, built-up or membrane roofing, or sand-bed terrazzo. 

D. Trowel Finish: After applying float finish, apply first trowel finish and consolidate 
concrete by hand or pow- er-driven trowel. Continue troweling passes and 
restraighten until surface is free of trowel marks and uniform in texture and 
appearance. Grind smooth any surface defects that would telegraph through 
applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces indicated and to floor and slab surfaces 
exposed to view or to be covered with resilient flooring, carpet, ceramic or 
quarry tile set over a cleavage membrane, paint, or another thin film-finish 
coating system. 

2. Finish surfaces to the following tolerances, measured within 24 hours 
according to ASTM E 1155/E 1155M for a randomly trafficked floor surface: 

E. Trowel and Fine-Broom Finish: Apply a partial trowel finish, stopping after second 
troweling, to surfaces indicated and to surfaces where ceramic or quarry tile is to be 
installed by either thickset or thin-set meth- od. Immediately after second troweling, 
and when concrete is still plastic, slightly scarify surface with a fi- ne broom. 

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and 
ramps, and elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by 
brooming with fiber-bristle broom perpendicular to main traffic route. 
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Coordinate required final finish with Architect before ap- plication. 

G. Slip-Resistive Aggregate Finish: Before final floating, apply slip-resistive aggregate 
finish where indicated and to concrete stair treads, platforms, and ramps. Apply 
according to manufacturer's written instructions and as follows: 

1. Uniformly spread 25 lb/100 sq. ft. (12 kg/10 sq. m) of dampened slip-resistive 
aggregate over sur- face in one or two applications. Tamp aggregate flush 
with surface, but do not force below surface. 

2. After broadcasting and tamping, apply float finish. 

3. After curing, lightly work surface with a steel wire brush or an abrasive stone, 
and water to expose slip-resistive aggregate. 

H. Mineral Dry-Shake Floor Hardener Finish: After initial floating, apply mineral dry-
shake materials to sur- faces according to manufacturer's written instructions and as 
follows: 

1. Uniformly apply mineral dry-shake materials at a rate of 100 lb/100 sq. ft. (49 
kg/10 sq. m), unless greater amount is recommended by manufacturer. 

2. Uniformly distribute approximately two-thirds of mineral dry-shake materials 
over surface by hand or with mechanical spreader, and embed by power 
floating. Follow power floating with a second mineral dry-shake application, 
uniformly distributing remainder of material, and embed by power floating. 

3. After final floating, apply a trowel finish. Cure concrete with curing compound 
recommended by dry-shake material manufacturer and apply immediately 
after final finishing. 

3.12 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: Fill in holes and openings left in concrete structures, unless otherwise 
indicated, after work of other trades is in place. Mix, place, and cure concrete, as 
specified, to blend with in-place construction. Provide other miscellaneous concrete 
filling indicated or required to complete Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is 
still green and by steel-troweling surfaces to a hard, dense finish with corners, 
intersections, and terminations slightly round- ed. 

C. Equipment Bases and Foundations: Provide machine and equipment bases and 
foundations as shown on Drawings. Set anchor bolts for machines and equipment 
at correct elevations, complying with diagrams or templates of manufacturer 
furnishing machines and equipment. 

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and 
associated items. Cast-in inserts and accessories as shown on Drawings. Screed, 
tamp, and trowel-finish concrete surfaces. 



03 30 00 - 27 

3.13 CONCRETE PROTECTION AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold 
or hot temperatures. Comply with ACI 306.1 for cold-weather protection and with 
recommendations in ACI 305R for hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if 
hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 
kg/sq. m x h) before and during finishing operations. Apply according to 
manufacturer's written instructions after placing, screeding, and bull floating or 
darbying concrete, but before float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, 
supported slabs, and other similar surfaces. If forms remain during curing period, 
moist cure after loosening forms. If removing forms before end of curing period, 
continue curing by one or a combination of the following methods: 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure 
unformed surfaces, including floors and slabs, concrete floor toppings, and other 
surfaces, by one or a combination of the following methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven 
days with the following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. Cover 
concrete surfaces and edges with 12-inch (300-mm) lap over adjacent 
absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with 
sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof 
tape or adhesive. Cure for not less than seven days. Immediately repair any 
holes or tears during curing period using cover material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete 
surfaces to receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete 
surfaces to receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer 
recommends for use with floor coverings. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected 
to heavy rainfall within three hours after initial application. Maintain continuity 
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of coating and repair damage during curing period. 

3.14 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid 
floor treatment according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants 
and complete sur- face repairs. 

2. Do not apply to concrete that is less than seven days old. 

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 
rewet; and repeat brooming or scrubbing. Rinse with water; remove excess 
material until surface is dry. Apply a second coat in a similar manner if surface 
is rough or porous. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by power spray or roller according to 
manufacturer's written instructions. 

3.15 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least six months. Do not fill joints 
until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joint clean and dry. 

C. Install semirigid epoxy joint filler full depth in saw-cut joints and at least 2 inches (50 
mm) deep in formed joints. Overfill joint and trim joint filler flush with top of joint after 
hardening. 

3.16 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. 
Remove and replace concrete that cannot be repaired and patched to Architect's 
approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one-part Portland 
cement to two and one-half parts fine aggregate passing a No. 16 (1.2-mm) sieve, 
using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on 
the surface, and stains and other dis- colorations that cannot be removed by 
cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch (13 mm) in any dimension in solid concrete but not less 
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than 1 inch (25 mm) in depth. Make edges of cuts perpendicular to concrete 
surface. Clean, dampen with water, and brush-coat holes and voids with 
bonding agent. Fill and compact with patching mortar before bonding agent 
has dried. Fill form-tie voids with patching mortar or cone plugs secured in 
place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white Portland 
cement and standard port- land cement so that, when dry, patching mortar will 
match surrounding color. Patch a test area at inconspicuous locations to 
verify mixture and color match before proceeding with patching. Com- pact 
mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability 
and structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, 
for finish and verify sur- face tolerances specified for each surface. Correct low and 
high areas. Test surfaces sloped to drain for trueness of slope and smoothness; 
use a sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch 
(0.25 mm) wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface 
finishing operations by cutting out low areas and replacing with patching 
mortar. Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. Prepare, mix, and apply repair underlayment and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. Feather edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. 
Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 
mm) to match adjacent floor elevations. Pre- pare, mix, and apply repair 
topping and primer according to manufacturer's written instructions to produce 
a smooth, uniform, plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch (25 
mm) or less in diameter, by cutting out and replacing with fresh concrete. 
Remove defective areas with clean, square cuts and expose steel 
reinforcement with at least 3/4 inch (19 mm) clearance all around. Dampen 
concrete surfaces in contact with patching concrete and apply bonding agent. 
Mix patching concrete of same materials and mix as original concrete except 
without coarse aggregate. Place, compact, and finish to blend with adjacent 
finished concrete. Cure in same manner as adjacent concrete. 
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7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with 
patching mortar. Groove top of cracks and cut out holes to sound concrete 
and clean off dust, dirt, and loose particles. Dampen cleaned concrete 
surfaces and apply bonding agent. Place patching mortar before bonding 
agent has dried. Compact patching mortar and finish to match adjacent 
concrete. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to 
Architect's approval. 

3.17 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified independent testing and inspecting 
agency to sample materials, perform tests, and submit test reports during concrete 
placement. Sampling and testing for quality control may include those specified in 
this Article. 

B. Testing Services: Testing of composite samples of fresh concrete obtained 
according to ASTM C 172 shall be performed according to the following 
requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each 
concrete mix exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), 
plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof. 

a. When frequency of testing will provide fewer than five compressive-
strength tests for each concrete mix, testing shall be conducted from at 
least five randomly selected batches or from each batch if fewer than 
five are used. 

2. Slump: ASTM C 143; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mix. 
Perform additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; 
ASTM C 173, volumetric method, for structural lightweight concrete; one test 
for each composite sample, but not less than one test for each day's pour of 
each concrete mix. 

4. Concrete Temperature: ASTM C 1064; one test hourly when air 
temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg 
C) and above, and one test for each composite sample. 

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure 
one set of six standard cylinder specimens for each composite sample. 

a. Cast and field cure one set of six standard cylinder specimens for each 
composite sample. 
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6. Compressive-Strength Tests: ASTM C 39; test three laboratory-cured 
specimens at 7 days and three at 28 days for normal reinforced concrete and 
three field-cured at 1 day for postensioned concrete slabs and other structural 
elements. 

a. A compressive-strength test shall be the average compressive strength 
from three specimens obtained from same composite sample and 
tested at age indicated. 

C. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete. 

D. Strength of each concrete mix will be satisfactory if every average of any three 
consecutive compressive- strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi (3.4 MPa). 

E. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name 
of concrete testing and inspecting agency, location of concrete batch in Work, 
design compressive strength at 28 days, concrete mix proportions and materials, 
compressive breaking strength, and type of break for both 7-and 28-day tests. 

F. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 

G. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by Architect. 
Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42 or by other methods as 
directed by Architect. 

END OF SECTION 03300 
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SECTION 07 52 19 
MODIFIED BITUMEN SHEET ROOFING 

 

PART I - GENERAL 

1 .01 SUMMARY 

A. Insulation 
B. Base Sheet. 
C. Base Sheet Fasteners/PIates. 
D. Modified Bitumen Interply Membrane.  
E. Modified Bitumen Sheet Roofing.  
F. Modified Bitumen Flashings. 
G. Roof Accessories. 
H. Walkways. 
I. Surfacing. 

 
I .02 RELATED SECTIONS 

A. Division 6 Section Carpentry: Wood Nailers. 
B. Division 7 Section Flashing and Sheet Metal: Metal counter Flashings, etc. 
C. Division 7 Section Roof Specialties: Roof Hatches, Prefabricated Curbs. 
D. Division 7 Section Sealants Caulks, Sealants. 
E. Division 15 Section Drainage and Vent Systems: Roof Drains. 

I .03 REFERENCES 
A. ASTM-American Society for Testing and Material. 
B. AWPB-American Wood Preservers' Bureau. C. ASTM D41 -Asphalt Primer 

Used in Roofing. D. NRCA-NationaI Roofing Contractors Association. E. 
ASTM D3601 1 or Il-Asphalt Glass Felt Used in Roofing. F. ASTM D312-
AsphaIt used in Roofing. 

C. UL-Underwriters Laboratories, Fire Classification. 
D. RIC/TIMA — The Roof Insulation Committee of the Thermal Insulation Manufacturers 

Association. 
E. SMACNA-Sheet Metal and Air Conditioning Contractors National Association. 
F. FS HH-1 529b-InsuIation Board, Thermal, Mineral Aggregate. 
G. ASTM DI 227-AsphaIt Emulsion as a Roof Coating. 
H. ASTM DI 863-Mineral Aggregate. 
I. ASTM D2824-Aluminum Pigmented Asphalt Roof Coating. 
J. EPA, Energy Star Program. 

 
I .04 REGULATORY REQUIREMENTS 

A.  Additional Test Agencies & Building Code Requirements: As Applicable. 
 

I .05 SUBMITTALS 
A. Submit product data for: All components to be used, i.e: Primer, Membranes, Coatings, et 

al. 
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B. Only substitutions equal or better approved in writing by Owner prior to scheduled 
installation will be considered. 

I .06 QUALITY ASSURANCE 
 

A. Manufacturer. 

1. Shall provide local Technical Sales Representative to make start-up inspection 
and in-progress site inspections at regular intervals. 

2. Shall provide final inspection of completed roofing system and issuance of the 
warranty. 

B. Contractor. 

1. Roofing contractor shall be a registered applicator by the Manufacturer. 
2. Contractor shall retain a workmanship warranty for the specified system within 

the manufacturer's warranty. 
3. Strict adherence to the manufacturer's most current published specifications 

are to be followed. Deviations must be approved in writing by the architect and 
manufacturer prior to installation. 

C. Designation of Responsible Personnel. 

D. Walkover Inspection. 

1. Attendance: Representative of Owner/Architect, General Contractor, Roofing 
Contractor and Manufacturer's Technical Representative. 

E. Final Inspection. 
 

1. Attendance: Representative of Owner/Architect, General Contractor, 
Roofing Contractor and Membrane Manufacturer's Technical Representative. 
 
2. Minimum agenda: 

 
a. Walkover inspection. 
b. Identification of problems which may impede issuance of warranty.  
c. Creation of punch list.  
 

I .07 DELIVERY STORAGE AND HANDLING 
A. Delivery of Materials. 

1. Deliver and store materials under provisions of Specifications. 
2. Deliver materials to job-site in new, dry, unopened and well marked containers 

showing product and manufacturer's name, production date and/or product 
code. All materials delivered shall be on pallets. 

3. Deliver materials in sufficient quantity to allow continuity of work. 

B. Storage of Materials. 

1. Storage of plies to be protected from water or extreme humidity. 
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2. Store all roll roof materials on end to prevent their becoming 
deformed/damaged. Discard rolls which have flattened, creased or otherwise 
damaged. 

3. Place materials on pallets which are at least four (4) inches above the ground. 
Do not stack pallets. 

4. Rooftop Storage: Disperse materials to avoid concentrated loading. 
5. Cover top and sides of all exterior stored materials with canvas tarpaulin (not 

polyethylene). Secure tarpaulin. 

C. Material Handling. 

1. Handle plies to avoid bending, tearing or other damage during transportation 
and installation. 

2. Material handling equipment shall be selected and operated so as not to 
damage existing construction or applied roofing. Do not operate or situate 
material handling equipment in location(s) that will hinder smooth flow of 
vehicular or pedestrian traffic. 

D. Safety Requirements. 

1. All application, material handling and associated equipment shall conform to 
and be in conformance with OSHA safety requirements. 

2. Comply with Federal, State, Local and Owner fire safety requirements. 
3. Maintain fire extinguishers within easy access whenever power tools, kettles 

or torches are being used. 
 
I .08 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply roofing membrane during inclement weather. 
B. Do not apply roofing membrane to damp or frozen substrates. 
C. Do not expose materials vulnerable to water or sun damage in quantities greater than 

can be weatherproofed during the same day. 

I .09 WARRANTY 

A. Manufacturer shall provide: 
1. 12 years. 
2. Workmanship and Materials. 
3. Total System Warranty. 

PART 2 – PRODUCTS 
 
2.01 MANUFACTURERS 

A. Basis of design is Two ply Styrene Butadiene Styrene (SBS) Modified Bituminous 
Composite Reinforcement Roofing System with new rigid insulation over metal deck 
and over concrete deck by local manufacturer. 

B. Approved equal substitutions are allowed. 
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2.02 SHEET MATERIALS 

A. Base Sheet- One Ply of glass fiber reinforcement SBS Membrane. Shall meet or 
exceed the requirements of ASTM 6163-00 Type I Grade S.

1. Thickness min in mils (mm) =  (2.0)
2. Net ,mass/unit area, min lbs/100ft2 (g/m2) = 45 (2197)
3. Max. load at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 70 (12.3)
4. Elongation at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 1
5. Elongation at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius) MD and 

XMD, min. at max load before and after heat conditioning (%) =  2
6. Tear strength at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius)

Min.,lbf(N)=35 (156)
7. Roll Min weight per 100 SF = 45 lbs (20.5 kg)

B. Modified Bitumen Membrane: SBS Modified Bitumen top membrane with a polyester 
mat reinforcement, finished with ceramic granule as top protection surface area and 
burn-off film or silica sand on the other side. ASTM-D-6164-00 Type I Grade G and 
UBC Standard 15-6-E.

1. Thickness min in mils (mm) =   (3.3)
2. Net ,mass/unit area, min lbs/100ft2 (g/m2) = 75 (3661)
3. Max. load at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 70 (12.3)
4. Elongation at 0 +/- 3.6 grad Fahrenheit (-18 +/-2 grad Celsius) = 20
5. Elongation at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius) MD and XMD, 

min. at max load before and after heat conditioning (%) =  35
6. Tear strength at 73.4 +/- 3.6 grad Fahrenheit (23 +/-2 grad Celsius)

Min.,lbf(N)=55 (246)
7. Roll Min weight per 100 SF = 75 lbs (20.5 kg)

C. Cold Adhesive- SBS Adhesive Solvent based cold process asphaltic adhesive, 
asbestos free, specially formulated to bond SBS membranes to insulation and other 
membranes in compliance to ASTM 3019 Type III and ASTM D3409. Application 
requires min. 1.5 gallons per square in smooth surface as required in codes. 
Approximate weight: 10 pounds per Gallons or 50lb per pail.

D. Insulation- Polyisocyanurate Insulation rigid board insulation consisting of a glass-
fiber-reinforced polyisocyanurate foam core laminated between 1 mil smooth, 
reflective aluminum foil facers.

E. Flashing, cant strips, insulation anchorage and accessories acceptable to the 
Roofing Systems Manufacturer.

F. Termination bars- when specified on drawings, provide a compatible termination bar 
to secure flashing and membrane acceptable to the roofing systems manufacturers.

2.04 RELATED MATERIALS 
A. Sealant: One part urethane.
B. Cants: Perlite, ASTM C728, 4" face.
C. Corrosion Resistant Fasteners.
D. Prefabricated Roof Hatches.
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E. Traffic Surfacing: Walking pads: ASTM B-29, 41b. per square
foot.

G. Roof Penetrations protection: One-part precast curb components, 1-Part polyether
pourable sealant, and structural adhesive/sealant designed for compatible roofing.

H. Grease Containment: Guard system installed around the curb of exhaust fans to catch
any output of greases, oils, fats, or other chemicals. System to be compatible with
roofing system.

PART 3 – EXECUTION 

3.01 EXAMINATION AND PROTECTION 

A. Inspection.

1. Verify installation conditions as satisfactory to receive work.
2. Do not install new roofing until all unsatisfactory conditions are corrected.

Beginning work constitutes acceptance of conditions.
3. Check projections, curbs and deck for inadequate anchorage, foreign material,

moisture, or unevenness that would prevent quality of execution of the new roofing
system.

A. General Workmanship.

1. Substrate: Free of foreign particles prior to laying roof membrane.
2. Phased application: Not permitted, all plies shall be completed each day.
3. Confine equipment, storage of materials, debris and the operations and

movement of workers within the limits agreed upon for the project.
4. Where wheeled or other traffic over partially completed roofing is unavoidable,

provide adequate exterior protection to the roof.
5. Wrapper and package materials: Not to be included in roof system.
6. All metal and masonry shall be asphalt primed before fully adhering flashing

sheets.
7. Mechanical Fasteners: Seated firmly with fastener heads flush or below

surface.
8. Base flashing height is not less than eight (8) inches above finished surface.

B. Protection.

1. Contractor shall be responsible for protection of property during course of
work. Lawn, shrubbery, paved areas and building shall be protected from
damage at no extra cost.

2. Roofing and flashing shall be installed and sealed in a watertight manner on
same day of installation or upon the arrival of inclement weather.

3. At the end of each work day, partial installation shall be sealed with water stops
along edges to prevent water entry.

4. At the start of each work day, drains within daily work area shall be plugged.
Plugs are to be removed at end of each work day or before arrival of inclement
weather.

5. Preparation work shall be limited to those areas that can be covered with
installed roofing material on same day or before arrival of inclement weather.
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6. Arrange work sequence to avoid use of newly constructed roofing for storage,
walking surface and equipment movement. Move equipment and ground
storage areas as work progresses.

C. Surface Preparation.

1. Remove all existing roof membrane, flashings and rigid insulation.
2. Verify structural integrity of the deck. Notify the Architect of any deck or curb

deficiency.
3. Remove deteriorated or damaged wood blocking and install new treated wood

blocking to match existing.

3.02 APPLICATION OF INSULATION AND ROOFING: 

1. On concrete structures- cold adhere insulation board to concrete deck using a one-
component, moisture-cured polyurethane adhesive gun applied from pre-pressurized
container.

2. On metal deck structures- mechanically fasten the insulation board over metal deck. Refer
to fastener layout in drawings and/or standard specifications.

3. Apply insulation, cold adhesive, or membranes over clean dry roof deck in strict
conformance with the manufacturer’s specification

4. Cant strips shall be provided at all intersections of roof surfaces with vertical walls,
parapets and curbs. Roofing layers shall be turned up against cant strip and trimmed
parallel with upper edge of cant strip.

5. Roofing shall fit neatly around all pipes, vents, drains, smoke vents and curbs and be
sealed with plastic roof cement Metal flanges of smoke vents, pipes, fans, etc., shall be
embedded in cold adhesive between layers of roofing.  Edges shall be sealed in roofing
with 6” wide cold adhesive saturated web fabric, mopped.

6. At all open edges, treated wood blocking, equal in thickness to the insulation, shall be
firmly fastened to the roof decking as indicated on the drawings. Around all roof openings,
vents, stacks, drains, etc., treated wood blocking nailer strips shall be installed and
securely fastened to the metal deck.

7. Flashings: Aluminum metal as specified in the drawings attached,
8. All materials shall be applied over a clean, dry insulation board as specified by the

manufacturer.

3.03 SITE CONDITIONS 
1. The Contractor shall at all times keep materials and equipment in orderly, safe

arrangement, minimize conflicts with other trades, protect surrounding existing building
and equipment.

2. At the completion of the work, or whenever directed, the contractor shall remove all
rubbish and unused materials accumulated in connection with the Work, and leave the
roofs in a clean and acceptable condition.

3. Strictly comply with all safety regulations.

3.04 APPROVALS 

1. All roofing materials method of application and method of fastening shall conform to UCB
requirements for Class I-120 uplift and UCB Class A Roof. Evidence of compliance is
required for submittals approval.

2. All materials shall be delivered in packages bearing the manufacturers label or identifying
mark. Each package of asphalt shingles, mineraI surfaced roll roofing, life retardant-
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treated wood shingles and shales, modified bitumen, thermoplastic and thermoset 
membranes, and build-up roofing ply materials shall bear the label of an approved agency 
having a service for the inspection of material and finished products during manufacture. 

 
3.05 WARRANTY: 
 

1. Roofing and flashing shall be guaranteed to remain water tight and in good conditions for 
a period of twelve (12) years from the date of acceptance of the work by the owner. The 
Contractor shall provide bonded roof guarantee through a surety Company for the total 
cost of the roofing work, or other guarantee acceptable to the Owner to make any repair 
and replacement needed on the roof without any additional cost to the Owner, for any part 
of the roof that fails to meet the guarantee during that period. 
 

2. In lieu of the written bonded roof guarantee through a surety Company referred to above, 
the Contractor may file with the Owner a 12 years guarantee of a responsible 
manufacturer of the material used or to be used in the roofing work; provide, however, 
that in consideration thereof, the Contractor hereby authorizes the Owner (1) to proceed 
with and make any repairs for the account and at the expenses of the Contractor in the 
event the later or any subcontractor thereof fails to undertakes such work within 7 days 
after being requested in writing to do so as an obligation included in the guarantee of the 
Contractor, any amounts expended by the owner pursuant to (1) above, as weII as the 
amount of any claim, action or demand of the Owner against the Contractor, predicated 
upon or arising from such roofing work so guaranteed by the Contractor. 

 

END OF SECTION 07 52 19 
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SECTION 23 34 00 
EXHAUST FAN CAPS 

 
 
 

PART 1 – GENERAL 
 

1.1 DESCRIPTION 
A. Curb Mounted Exhaust Fan and  Exhaust Fan Cover 

  

1.2 RELATED WORK 
A. Section 01 GENERAL REQUIREMENTS. 

B. Section 01 SHOP DRAWINGS, PRODUCT DATA, and SAMPLES. 

C. SECTION 07 52 19- MODIFIED BITUMEN SHEET ROOFING  

 
1.3 SUBMITTALS 

 

A. Submittals, including number of required copies, shall be submitted in accordance with 

Section 01340, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturers Literature and Data Including: Full item description and optional features 

and accessories. Include dimensions, weights, materials, applications, standard 

compliance, model numbers, size, and capacity. 

C. Shop Drawings:  Show fabrication and installation details for metal components. 

1. Penetrations through fire-rated and other partitions. 
2. Accessories, including bolts and other premanufactured items. 

 

1.4 QUALITY ASSURANCE 
 

A. Corrosion Protection: 

1. When applicable, any steel shall be stainless steel or steel mill-galvanized, or 

phosphatized and coated with minimum two coats, corrosion resistant enamel paint. 

Manufacturer’s paint and paint system shall meet the minimum requirements of 

ASTM D1735 water fog, ASTM B117 salt spray, ASTM D3359 adhesion, and ASTM 

G152 and ASTM G153 for carbon arc light apparatus for exposure of non-metallic 

material. 
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PART 2 – PRODUCTS 
 

2.1 Construction: All exhaust fans and covers shall be all-aluminum construction. The 

exhaust fan shall be equipped with gravity self-acting back draft damper to be installed 

flush with face of curb. 

 

 
 

2.2. Motor: 

 a. The fan motor power supply must be feed through a liquid tight flexible conduit (3 

wire). 

 b. The fan motor power supply at the building roof must be controlled by a 30A-2P-3W-

S/N-240VAC, NMA 3R unfussed disconnect.  

 
 

2.3. Heater and starter specifications: The contractor shall furnish the motor starting switch 

complete with heater. Heater size shall be equal or similar to Cutler Hammer cat. # 

9101-M74. Continuous rated motors with a service factor of 1.15 to 1.25, select a heater 

from the heater table. For continuous rated motors with a service factor of 1 multiply the 
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motor full load current by 0.9 and use this value to select the heater. Starter tripping 

current in 40C ambient is the minimum value of full load current multiplied by 1.25. 

 

2.2 SEALANT MATERIALS 

B. Joint and Seam Tape:  2 inches wide; glass-fiber-reinforced fabric. 

C. Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound 
and modified acrylic/silicone activator to react exothermically with tape to form hard, 
durable, airtight seal. 

D. Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light 
when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts. 

E. Solvent-Based Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, 
polymerized butyl sealant formulated with a minimum of 75 percent solids. 

F. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant 
complying with ASTM C 920, Type S, Grade NS, Class 25, Use O. 

G. Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer. 

2.3 SUPPORTS 

A. Building Attachments:  Concrete inserts fasteners, or structural-steel fasteners appropriate for 
construction materials to which anchoring are being attached as specified on drawings. 
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1. Use fasteners for standard-weight aggregate concretes or for slabs more than 4 inches 
thick. 

 
2. Exception:  Do not use power-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches thick. 

B. Anchoring cabling:  Vinyl coated ¼” Stainless Steel Type 316 Cable. 

C. Turnbuckles & Eye Hooks: Stainless Steel Type 316 
 

PART 3 - EXECUTION 
 
3.1 INSTALLATION 

A. Aluminum side panels and hood must be bolted to the exhaust fan base with screws, 

nuts and pressure washers, The contractor must use min. two screws, nuts and 

pressure washers on each side of the exhaust fan – screw dimensions are 8” x 3/4”. 

 
 

 

B. Fan must be mounted on heavy gage flange inside of side panels, the contractor must 

balance the motor pulley with fan pulley. The motor must be statically mounted on 

vibration absorbing bushings, and the drive belt must be tightening adequately. 

  

C. Install exhaust fan in accordance with manufacturer's instructions. 

D. Align components true and straight. 

D. Attach equipment to curbs with mechanical bolts as specified. 

  

END OF SECTION 
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SECTION 32 31 13 
CHAIN LINK FENCE AND GATES 

 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. DIVISION 01 - GENERAL REQUIREMENTS: Drawings, quality, product and 
performance requirements, general and supplemental conditions apply as applicable to 
the project and project documents. 

 
1.2    SUMMARY  
 

A. This Section includes industrial/commercial chain link fence and gates specifications: 
1. Galvanized steel coated chain link fabric 
2. Galvanized steel framework and fittings 
3. Gates: swing  
4. Barbed wire 
5. Installation 

B. Related Sections: 
1. 01340 Shop Drawings, product data 
2. 03300 Cast in Place Concrete 

 
1.3   REFERENCES 
 

A. ASTM A121 Specification for Metallic-Coated Carbon Steel Barbed Wire 
 

B. ASTM A392 Specification for Zinc-Coated Steel Chain-Link Fence Fabric 
 

C. ASTM A780 Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings 

 
D. ASTM F552 Standard Terminology Relating to Chain Link Fencing 

 
F. ASTM F567 Standard Practice for Installation of Chain Link Fence 
 
G. ASTM F626 Specification for Fence Fittings 

 
H. ASTM F900 Specification for Industrial and Commercial Swing Gates 

 
 

I. ASTM F1043 Specification for Strength and Protective Coatings of Steel Industrial Chain 
Link Fence Framework 

 
J. ASTM F1083 Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) 

Welded, for Fence Structures 
 
1.4 SUBMITTALS 

 
A. Product Data: 
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1. Material List of items proposed to be provided under this Section. 
 

2. Shop drawings: Site plan showing layout of fence location with dimensions, location 
of gates and opening size, cleared area, elevation of fence, gates, footings and 
details of attachments.  Comply with the provisions of Section 01. 
 

3. Manufacturer’s data including recommended installation procedures which, when 
approved by the Architect or Engineer, will become the basis for accepting or 
rejecting actual installation procedures used on the Work. 

 
1.5 QUALITY ASSURANCE 

A. Use adequate numbers of skilled workmen who are thoroughly trained ana 
experienced in the necessary. 
crafts and who are completely familiar with the 
specified requirements and the methods needed for proper performance of the work 
of this Section. 

 
PART 2 – PRODUCTS 
 
2.1 DIMENSIONAL DATA 

 
A. General: 

 
1. Pipe size indicated are commercial pipe sizes. 
2. Tube sizes indicated are nominal outside dimensions. 
3. H-section sizes indicated are normal flange dimensions.  
4. Roll-formed section sizes indicated are the nominal outside dimensions. 
 

2.2   GALVANIZING 
 
A. On steel framework and appurtenances, provide galvanized finish with not less than the 

following weight of zinc per sq ft. 
 

1. Pipe: 1.8 oz, complying with ASTM A120. 
2. H-sections and square tubing: 2.0 oz, complying with ASTM A123. 
3. Hardware and accessories: Comply with Table I of ASTM AL53. 
4. Fabric: 1.2 0z. min., complying with class I of ASTMA392-84. 
5. Galvanizing of steel wire may be after or before woven. 

 
2.3   FABRIC 

 
A. Provide number 9 gage (steel wire gage) zinc costed fence fabric in 2" diamond mesh, 

with top and bottom selvages twisted and barbed, 1.2 02 galv., class 1 coating in 
accordance with ASTM A392-84. 
 

B. Provide fabric in one piece widths. 
 

2.4    POSTS, RAILS, AND ASSOCIATED ITEMS 
 

A. End, corner, slope, and pull posts: Provide at least the following minimum sizes and 
weights: 
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Material and dimensions:   Lbs per lin ft: 
Pipe, 2.875 outside dimension:   5.79 
Tubing, 2-1/2" square"     5.70 
Roll-formed section,  
3621/2" X 3-1/2"      5.14 
 

B. Line posts: provide minimum sizes and weights as follows: 
 

Material and dimension: Lbs per lin ft: 
 
Pipe, 2.375 outside dimension:                          3.65  
H-section, 2.25 x 1.95 x 0.143":   0.10 

 
     C. Gate posts: Provide gate posts for supporting single gate leaf, or one leaf of a double 

gate installation, for nominal gate widths as follows: 
 

Material and dimension: Lbs per lin ft:  
 

Pipe, 4" outside dimension:     9.10 
Tubing, 3” square:     9.10  
H-section, 4":      14.00 

 
1. Over 13 feet wide, and up to 20 feet wide: Use 6,625" outside diameter pipe 
weighing 18.97 lbs per linear ft. 

2. Over 20 feet wide: Use 8.625" outside diameter pipe 
weighing 24.70 lps per linear ft. 

 
D.Top rails: 

 
1. Use 1.66" outside diameter pipe weighing 1.806 lbs per linear ft; or 
2. Use 1.625" X 1.25" roll-formed sections weighing 1.35 lbs per linear ft. 
3. Provide in manufacturer's longest lengths, with expansion type couplings 

approximately 6" Long for each joint. 
4. Provide means for attaching top rail securely to each gate, corner, pull, slope, 

and end post. 
 

E. Post brace assemblies: 
 

1. Provide at end and gate posts, and at both sides of corner, SLOPE, and pull 
posts, with the horizontal brace located at mid-height of the fabric. 
2. Use 1.66" outside diameter pipe weighing 1.35 lbs per linear ft for horizontal 
brace. 
3. Use 3/8" diameter rod with turnbuckle for diagonal truss. 

 
F.  Tension wire: provide number 7 gage galvanized coiled spring wire at bottom of fabric. 
 
G. Post tops: 

 
1. Provide tops: galvanized steel, designed as weathertight closure Cap. 
2. Provide one cap, for each post. 
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3. Provide caps with openings to permit trough passage of top rail. 
 
H. Stretcher bars: 
 

1. Provide one-piece lengths equal to full height of fabric, with a minimum cross-
section of 3/16" X 3/4". 
2. Provide on stretcher bar for each gate and end post and two for each corner, 
slope, and pull post, except where fabric is woven integrally into the post. 

 
I. Stretcher bar bands: 
 

1. Provide galvanized steel, spaced not over 15" on pull, centers, to secure 
stretcher bars to end, corner, slope, and gate posts. 

2. Bands may be used also with special fittings for securing rails to end, corner, 
pull, slope, and gate posts. 

 
2.5 GATES 

 
A. General: 

 
1. Fabricate gate perimeter frames of tubular members. 
2. Provide additional horizontal and vertical members to assure proper operation of 
the gate, and for attachment of fabric, hardware, ana accessories. 
3. Space so frame members are not more than 8 feet apart. 4. Fabricate gate frames 
from: 

Material and dimensions:  Lbs per lin ft: 
 
Pipe 1.66" outside diameter  1.806 (8’ or less width) 
Pipe 1.90" outside diameter  2.72 (8’ or less width) 

 
C. Fabrication:  

 
1. Assemble gate frames by welding with special malleable or pressed steel fittings 
and rivets for rigid connections. 
2. Use same fabric as used in the fence. 
3. Install fabric with stretcher bars at vertical edges as a minimum. 
4. Attach stretchers to gate frame at not more than 15" on centers. 
5. Attach hardware with rivets or by other means which will provide security against 
removal and breakage. 
6. Provide diagonal cross-bracing consisting of 3/8" diameter adjustable length truss 
rods on gates where required to provide frame rigidity without sag or twist. 

 
D. Gate hardware: provide Following for each gate: 

 
1. Hinges: 

a. Pressed Hot-Dip galvanized steel to suit the gate size; non-lift-off type. 
2. Latches: 

a. Provide forked type to permit operation from either side of the gate. 
b. Provide padlock eye as integral part of latch. 

3.  Keeper: . provide keeper for vehicle gates, which automatically engages the 
gate leaf and holds it in the open position until manually released. 
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4. Double gates: 
a. Provide gate stops for double gates consisting of mushroom or flush plate, with 
anchors. 
b. Set in concrete to engage the center drop rod or plunger bar. 
c. Provide locking device and padlock eyes as an integral part of the latch, requiring 
one padlock 

for locking both gate leaves. 
 
2.6  MISCELLANEOUS MATERIALS AND ACCESSORIES 
 

A. Wire ties: 
 

1. For tying fabric to line posts, use number 9 gage wire ties spaced 12" on centers. 
2. For tying fabric to rails and braces, use number 9 gage wire ties spaced 24" on 

centers. 
3. For tying fabric to tension wire, Use number 11 gage hog rings spaced 294"on 

centers. 
4. Manufacturer's standard wire ties will be acceptable Lf of equal strength and 

durability. 
 
B. Concrete: Comply with pertinent provisions for concrete for 2500 psi concrete. 

 
PART 3  EXECUTION 
 
3.1 SURFACE CONDITIONS 
 

A. Examine the areas and conditions under which work of this Section will be performed. 
Correct Conditions detrimental to timely and proper completion of the Work. Do not proceed 
until unsatisfactory conditions are corrected. 
 

3.2 INSTALLATION 
 

A. General: 
 
1. Install posts at a maximum spacing of 10 feet on centers. 
2. Install corner or slope posts where changes in line or grade exceed a 30 degree 

deflection. 
 

B. Excavating: 
 
1. Drill holes for post footings in firm, undisturbed or compacted soil, strictly adhering 

to the dimensions and spacing shown. 
2. Post hole dimensions: 

a. Provide 30" deep by 8" diameter foundations for line posts for 5 foot fabric 
height and less. 

b. Provide 30" deep by 8" diameter foundations for line posts for fabric heights 
exceeding 5 feet. 

c. Provide 36" deep by 12" diameter foundations for all other posts. 
3. Spread soil from excavations uniformly adjacent to the fence line, Or On adjacent 

areas of the site if so directed. 
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4. When solid rock is encountered near the surface, drill into rock at least 12" for line 
posts and at least 18" for end, pull, gate, and corner posts. Drill hole at least 1" 
greater diameter than the largest dimension of the post to be placed. 

5. If solid rock is below soil overburden, drill to full depth required, except penetration 
into rock need not exceed minimum depths specified above. 

 
C. Setting posts: 

 
1. Remove loose and foreign materials from sides and bottoms of holes, and moisten 

soil prior to placing concrete. 
2. Center and align posts in holes. 
3. Place concrete around posts in a continuous pour, and vibrate or tamp for 

consolidation. 
4. Check each post for vertical and top alignment, and hold in position during 

placement and finishing operations. 
5. Trowel tops of footings, and slope oF dome to direct water away from posts. 
6. Extend footings for gate posts to the underside of bottom hinge. 
7. Set keeps, stops, sleeves, and other accessories into concrete as required. 
8. Keep exposed concrete surfaces moist for at least seven days after placement, of 

cure with membrane curing material or other curing method approved by the 
Architect. 

9. Grout-in those posts which are set into sleeved holes, concrete constructions, of 
rock excavations, using no shrink Portland cement grout or other grouting material 
approved by the Architect. 

D. Concrete strength: 
 
1. Allow concrete to attain at least 75%of its minimum 28-day strength before rails, 

tension wires, and/or fabric is installed. 
2. Do not, in any Case, install such items in less than seven days after placement of 

concrete. 
3. Do not stretch and tension fabric and wire, and do not hang gates, until concrete 

has attained its full design strength. 
 

E. Rails and bracing: 
1. Install fence with a top vail and bottom tension wire. 
2. Install top rails continuously through post caps of extension arms, bending to 

radius for curved runs. 
3. Provide expansion couplings as recommended by the fencing manufacturer. 
4. Provide bracing to the midpoint of the nearest line post or posts at all end, corner, 

slope, pull, and gate posts. 
5. Install tension wires parallel to the line of fabric by weaving through the fabric, and 

tying to each post with not less than number 6 gage galvanized wire, or by 
securing the wire to the fabric. 
 

F. Installing fabric: 
 
1. Leave approximately 2" between finish grade and bottom selvage. 
2. Excavate high points in the ground to clear the bottom of the fence. 
3. Place and compact fill to within 1" of the bottom of the fabric in depressions. 
4. Pull fabric taut ana tie to posts, rails, and tension wires. 
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5. Install fabric on outward side facing side of fence and anchor to framework so that 
the fabric remains in tension after pulling force is removed. 

6. Install stretcher bars by threading through or clamping to fabric on 4" centers, and 
secure to posts with metal bands spaced 15" on centers. 

 
G. Installing gates: 

 
1. Install gates plumb, level, and secure for full opening without interference. 
2. Install ground-set items in concrete for anchorage in accordance with the fence 

manufacturer's recommendations as approved by the Architect. 
3. Lubricate and adjust the hardware for smooth operations. 

 
H. Miscellaneous: 

 
1. Use U-shaped tie wires, conforming to diameter of pipe to which attached, 

clasping pipe and fabric firmly with ends twisted at least two full turns. 
2. Bend ends of wire to minimize hazards to persons and clothing. 
3. Fasteners: 

a. Install nuts for tension band and hardware bolts on side of fence opposite 
fabric side. 

b. Peen the ends of bolts to prevent removal of nuts. 
4. Repair coatings damaged in the shop or field erection, using a hot-applied repair 

compound applied in accordance with its manufacturer's recommendations as 
approved by the Architect. 
 

 
END OF SECTION 
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	02 21 00 Site Clearing
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Protecting existing trees and vegetation to remain, including temporary fencing for trees in close proximity to construction operations.
	2. Removing existing trees and vegetation indicated to be removed.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above and below grade site improvements.
	6. Disconnecting, capping or sealing of utilities as required.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02300 - EarthWORK for soil materials, excavating, backfilling, and site grading and removal of site utilities.
	2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for required erosion and sedimentation control measures.


	1.2 DEFINITIONS
	A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, ...
	B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction, and defined by the drip line of individual trees or the perimeter drip line of groups of trees, unless otherwise indicated.

	1.3 MATERIAL OWNERSHIP
	A. Except for stripped topsoil or other materials indicated to remain the Owner’s property, cleared materials shall become Contractor’s property and shall be removed from Project site.

	1.4 SUBMITTALS
	A. Photographs sufficiently detailed of existing conditions of trees and plantings, adjoining construction, and site improvements that might be misconstrued as damage caused by site clearing.
	B. Record drawings, according to Section 001700 - PROJECT CLOSEOUT identifying and accurately locating capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.5 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from the Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by authorities having jurisdiction.

	B. Salvageable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	C. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	D. Do not commence site clearing operations until erosion and sedimentation control measures are in place.
	E. Protection of Existing Improvements:  Provide protection necessary to prevent damage to existing improvements indicated to remain in place or outside of the limit of work. Protect improvements on adjoining properties and on Owner’s property.
	1. Restore improvements damaged by Contractor’s clearing activities to their original condition, at no additional expense to the Owner.



	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly flag trees and vegetation to remain or to be relocated.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to the Owner.


	3.2 TREE PROTECTION
	A. Erect and maintain temporary fencing around tree protection zones before starting site clearing. Remove fence when construction is complete.
	1. Do not store construction materials, debris, or excavated material within fenced area.
	2. Do not permit vehicles, equipment, or foot traffic within fenced area.
	3. Maintain fenced area free of weeds and trash.
	4. Except as otherwise directed, cutting and trimming of existing trees will not be permitted.

	B. Do not excavate within tree protection zones, unless otherwise indicated.
	C. Where excavation for new construction is required within tree protection zones, hand clear and excavate to minimize damage to root systems.  Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as p...
	1. Cover exposed roots with burlap and water regularly.
	2. Temporarily support and protect roots from damage until they are permanently redirected and covered with soil.
	3. Coat cut faces of roots more than 1-1/2 inches in diameter with emulsified asphalt or other approved coating formulated for use on damaged plant tissues.
	4. Backfill with soil as soon as possible.

	D. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by the Architect.
	1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details of proposed repairs and to repair damage to trees and shrubs.
	2. Replace trees that cannot be repaired and restored to full-growth status, as determined by the Architect.


	3.3 UTILITIES
	A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or others unless permitted under the following conditions, and then only after arranging to provide temporary utility services according to requirements indica...
	1. Notify the Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without the Owner's written permission.

	C. Removal of underground utilities is included in Section 02300 – EARTHWORK.
	D. Removal of underground utilities is included in Division 2 Sections covering site utilities.

	3.4 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where such roots and branches obstruct installation of new construction.
	3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 18 inches below exposed subgrade.
	4. Use only hand methods for grubbing within tree protection zone.
	5. Chip removed tree branches and dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and compact each layer to a density equal to adjacent original ground.


	3.5 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and non-soil materials from topsoil, including trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust or contamination by air-borne weed seed.
	1. Limit height of topsoil stockpiles to 72 inches.
	2. Do not stockpile topsoil within tree protection zones.


	3.6 EXCESS TOPSOIL
	A. Topsoil that has been stripped and stockpiled, but is not needed after the completion of all final topsoil spreading and grassing, shall be stockpiled on site in a location to be approved by the Owner.

	3.7 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of existing pavement to remain before removing existing pavement. Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.


	3.8 DISPOSAL
	A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off the Owner's property.
	1. Burning on site is prohibited.
	2. Separate recyclable materials produced during site clearing from other non-recyclable materials. Store or stockpile without intermixing with other materials and transport them to recycling facilities.




	02 27 00 Erosion and Sedimentation Controls
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Control measures to prevent all erosion, siltation and sedimentation of wetlands, waterways, construction areas, adjacent areas and off-site areas.
	2. Control measures shall be accomplished adjacent to or in the following work areas:
	a. Soil stockpiles and on-site storage and staging areas.
	b. Cut and fill slopes and other stripped and graded areas.
	c. Constructed and existing swales and ditches.
	d. Retention ponds.
	e. At edge of wetlands areas, if applicable, as shown on Drawings.

	3. Additional means of protection shall be provided by the Contractor as required for continued or unforeseen erosion problems, at no additional cost to Owner.
	4. Periodic maintenance of all sediment control structures shall be provided to ensure intended purpose is accomplished.  Sediment control measures shall be in working condition at the end of each day.
	5. After any significant rainfall, sediment control structures shall be inspected for integrity.  Any damaged device shall be corrected immediately.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02210 - SITE CLEARING for protection of existing tress and other vegetation to remain.
	2. Section 02300 – EarthWORK for soil materials, excavating, backfilling, and site grading and removal of site utilities.


	1.2 QUALITY ASSURANCE
	A. When applicable, comply with the requirements of Storm Water Pollution Prevention Plan prepared for all applicable requirements of governing authorities having jurisdiction.  The specifications and drawings are not represented as being comprehensiv...
	1. Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to a sediment and erosion control plan specific to the s...

	B. Erosion control measures shall be established at the beginning of construction and maintained during the entire period of construction.  On-site areas, which are subject to severe erosion, and off-site areas which are especially vulnerable to damag...
	C. All land-disturbing activities are to be planned and conducted to minimize the size of the area to be exposed at any one time, and the length of time of exposure.
	D. Surface water runoff originating upgrade of exposed areas should be controlled to reduce erosion and sediment loss during the period of exposure.
	E. When the increase in the peak rates and velocity of storm water runoff resulting from a land-disturbing activity is sufficient to cause accelerated erosion of the receiving streambed, provide measures to control both the velocity and rate of releas...
	F. All land-disturbing activities are to be planned and conducted so as to minimize off-site sedimentation damage.
	G. The Contractor is responsible for cleaning out and disposing of all sediment once the storage capacity of the sediment facility is reduced by one-half.
	H. Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	I. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during removal.

	1.3 SUBMITTALS

	A. Section 01 33 40 – Shop Drawings, Product Data and Samples.
	B. CES Plan Drawings: The erosion control plan must also include installation details of the control measurements as well as notes, sizes and quantities and accessories. Include erection drawings, elevations, and details where applicable.
	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Straw Bales:  Wire or nylon bound bales of straw, oriented around sides, rather than over and under.
	B. Stakes:  Stakes for bales shall be one of the following materials:  Wood stakes of sound hardwood 2 x 2 inches in size or steel reinforcing bars of at least No. 4 size.  Lengths shall be approximately three feet.
	C. Siltation Fence:  Fabricated or prefabricated unit consisting of the following filter fabric properties:
	1. Grab Tensile Strength     90  ASTM D1682
	2. Elongation at Failure (%)    50  ASTM D1682
	3. Mullen Burst Strength (PSI)          190  ASTM D3786
	4. Puncture Strength (lbs.)    70  ASTM D751 (modified)
	5. Slurry Flow Rate (gal/min/sf)       0.5  Virginia DOT VTM-51
	6. Equivalent Opening Size    40-80 US Std. Sieve CW-02215
	7. Ultraviolet Radiation Stability (%) 90  ASTM G26

	D. Fencing:  Steel posts shall be standard 6 foot long metal stamped drive stakes commonly used to support snow fences.  Fencing shall be new four foot height wood lath snow fencing. Provide suitable steel staples or heavy nylon cord for securing filt...
	E. Protective Measures:  As temporary coverings on ground areas subject to erosion, provide one of the following protective measures, and as directed by the Architect with concurrence of the Owner:
	1. Hay or straw temporary mulch, 100 pounds per 1,000 square feet.
	2. Wood fiber cellulose temporary mulch, 35 pounds per 1,000 square feet.
	3. Tackifier for anchoring mulch or straw shall be a non-petroleum based liquid bonding agent specifically made for anchoring hay or straw.
	4. Provide natural (jute, wood excelsior) or man-made (glass fiber) covering with suitable staples or anchors to secure to ground surface.  Note that wire staples and non-biodegradable coverings shall not be used for any area that will be mown turf.
	5. Temporary vegetative cover for graded areas shall be undamaged, air dry threshed straw or hay free of undesirable weed seed.



	PART 3 -  EXECUTION
	3.1 STRAW BALE BARRIERS
	A. Excavation shall be to the width of the bale and the length of the proposed barrier to a minimum depth of 4 inches.
	B. Bales shall be placed in a single row, lengthwise on proposed line, with ends of adjacent bales tightly abutting one another.  In swales and ditches, the barrier shall extend to such a length that the bottoms of the end bales are higher in elevatio...
	C. Staking shall be accomplished to securely anchor bales by driving at least two stakes or rebars through each bale to a minimum depth of 18 inches.
	D. The gaps between bales shall be filled by wedging straw in the gaps to prevent water from escaping between the bales.
	E. The excavated soil shall be backfilled against the barrier.  Backfill shall conform to ground level on the downhill side and shall be built up to 4 inches on the uphill side.  Loose straw shall then be scattered over the area immediately uphill fro...
	F. Inspection shall be frequent, and repair or replacement shall be made promptly as needed.

	3.2 STABILIZED CONSTRUCTION ENTRANCE AND STONE BERMS
	A. Stone size:  Use ASTM designation C-33, size No. 2 (1-1/2" to 2-1/2").  Use crushed stone.
	B. Length:  As effective, but not less than 50 feet.
	C. Thickness:  Not less than eight inches.
	D. Width:  Not less than full width of all points on ingress or egress, but not less than 25 feet.
	E. Washing:  When necessary, wheels shall be cleaned to remove sediment prior to entrance onto public right-of-way.  When washing is required, it shall be done on an area stabilized with crushed stone, which drains into an approved sediment trap or se...
	F. Maintenance:  The entrance shall be maintained in a condition which will prevent tracking or flowing of sediment onto public rights-of-way.  This may require periodic top dressing with additional stone as conditions demand, and repair and/or cleano...
	G. Place crushed stone berms in locations required and as directed.  Berms shall have side slopes of 1:3 or less.
	H. Inspect stone berms periodically, and replace and/or regrade crushed stone as required.

	3.3 SILT FENCING
	A. Excavate a 6 inch trench along the upstream side of the desired fence location.
	B. Drive fence posts a minimum of 1'-6" into the ground.  Install fence, well staked at maximum eight foot intervals, in locations as shown on Drawings.  Secure fabric to fence and bury fabric end within the six inch deep trench cut.
	C. Lay lower 12 inches of silt fence into the trench, 6 inches deep and 6 inches wide.  Backfill trench and compact.
	D. Overlap joints in fabric at post to prevent leakage of silt at seam.

	3.4 EROSION CONTROL GRASSING
	A. Grassing shall be applied according to local Highway Department Standard Specifications.

	3.5 INLET PROTECTION
	A. Install silt fence or straw bales around inlet as specified herein.

	3.6 DUST CONTROL
	A. Throughout the construction period, the Contractor shall carry on an active program for the control of fugitive dust within all site construction zones, or areas disturbed as a result of construction.  Control methods shall include the following:  ...
	B. The frequency and methods of application for fugitive dust control shall be as directed by the Architect with concurrence by the Owner.

	3.7 TEMPORARY PROTECTIVE COVERINGS (AFTER GROWING SEASON)
	A. Place temporary covering for erosion and sedimentation control on all areas that have been graded and left exposed after October 30.  Contractor shall have the choice to use either or both of the methods described herein.
	B. Hay or straw shall be anchored in-place by one of the following methods and as approved by the Architect with concurrence by the Owner: Mechanical “crimping” with a tractor-drawn device specifically devised to cut mulch into top two inches of soil ...
	C. Placement of mesh or blanket matting and anchoring in place shall be in accordance with manufacturer’s printed instructions.
	D. Inspect protective coverings periodically and reset or replace materials as required.
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	23 34 00 EXHAUST FANS
	SECTION 23 34 00
	EXHAUST FAN CAPS
	PART 1 – GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK
	1.3 SUBMITTALS
	C. Shop Drawings:  Show fabrication and installation details for metal components.
	1. Penetrations through fire-rated and other partitions.
	2. Accessories, including bolts and other premanufactured items.


	1.4 QUALITY ASSURANCE
	PART 2 – PRODUCTS
	2.2 SEALANT MATERIALS
	B. Joint and Seam Tape:  2 inches wide; glass-fiber-reinforced fabric.
	C. Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	D. Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts.
	E. Solvent-Based Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, polymerized butyl sealant formulated with a minimum of 75 percent solids.
	F. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant complying with ASTM C 920, Type S, Grade NS, Class 25, Use O.
	G. Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

	2.3 SUPPORTS
	A. Building Attachments:  Concrete inserts fasteners, or structural-steel fasteners appropriate for construction materials to which anchoring are being attached as specified on drawings.
	1. Use fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	2. Exception:  Do not use power-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.

	B. Anchoring cabling:  Vinyl coated ¼” Stainless Steel Type 316 Cable.
	C. Turnbuckles & Eye Hooks: Stainless Steel Type 316


	PART 3 - EXECUTION
	3.1 INSTALLATION
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	02 21 00 Site Clearing
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Protecting existing trees and vegetation to remain, including temporary fencing for trees in close proximity to construction operations.
	2. Removing existing trees and vegetation indicated to be removed.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above and below grade site improvements.
	6. Disconnecting, capping or sealing of utilities as required.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02300 - EarthWORK for soil materials, excavating, backfilling, and site grading and removal of site utilities.
	2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for required erosion and sedimentation control measures.


	1.2 DEFINITIONS
	A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, ...
	B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction, and defined by the drip line of individual trees or the perimeter drip line of groups of trees, unless otherwise indicated.

	1.3 MATERIAL OWNERSHIP
	A. Except for stripped topsoil or other materials indicated to remain the Owner’s property, cleared materials shall become Contractor’s property and shall be removed from Project site.

	1.4 SUBMITTALS
	A. Photographs sufficiently detailed of existing conditions of trees and plantings, adjoining construction, and site improvements that might be misconstrued as damage caused by site clearing.
	B. Record drawings, according to Section 001700 - PROJECT CLOSEOUT identifying and accurately locating capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.5 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from the Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by authorities having jurisdiction.

	B. Salvageable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	C. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	D. Do not commence site clearing operations until erosion and sedimentation control measures are in place.
	E. Protection of Existing Improvements:  Provide protection necessary to prevent damage to existing improvements indicated to remain in place or outside of the limit of work. Protect improvements on adjoining properties and on Owner’s property.
	1. Restore improvements damaged by Contractor’s clearing activities to their original condition, at no additional expense to the Owner.



	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly flag trees and vegetation to remain or to be relocated.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to the Owner.


	3.2 TREE PROTECTION
	A. Erect and maintain temporary fencing around tree protection zones before starting site clearing. Remove fence when construction is complete.
	1. Do not store construction materials, debris, or excavated material within fenced area.
	2. Do not permit vehicles, equipment, or foot traffic within fenced area.
	3. Maintain fenced area free of weeds and trash.
	4. Except as otherwise directed, cutting and trimming of existing trees will not be permitted.

	B. Do not excavate within tree protection zones, unless otherwise indicated.
	C. Where excavation for new construction is required within tree protection zones, hand clear and excavate to minimize damage to root systems.  Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as p...
	1. Cover exposed roots with burlap and water regularly.
	2. Temporarily support and protect roots from damage until they are permanently redirected and covered with soil.
	3. Coat cut faces of roots more than 1-1/2 inches in diameter with emulsified asphalt or other approved coating formulated for use on damaged plant tissues.
	4. Backfill with soil as soon as possible.

	D. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by the Architect.
	1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details of proposed repairs and to repair damage to trees and shrubs.
	2. Replace trees that cannot be repaired and restored to full-growth status, as determined by the Architect.


	3.3 UTILITIES
	A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or others unless permitted under the following conditions, and then only after arranging to provide temporary utility services according to requirements indica...
	1. Notify the Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without the Owner's written permission.

	C. Removal of underground utilities is included in Section 02300 – EARTHWORK.
	D. Removal of underground utilities is included in Division 2 Sections covering site utilities.

	3.4 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where such roots and branches obstruct installation of new construction.
	3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 18 inches below exposed subgrade.
	4. Use only hand methods for grubbing within tree protection zone.
	5. Chip removed tree branches and dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and compact each layer to a density equal to adjacent original ground.


	3.5 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and non-soil materials from topsoil, including trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust or contamination by air-borne weed seed.
	1. Limit height of topsoil stockpiles to 72 inches.
	2. Do not stockpile topsoil within tree protection zones.


	3.6 EXCESS TOPSOIL
	A. Topsoil that has been stripped and stockpiled, but is not needed after the completion of all final topsoil spreading and grassing, shall be stockpiled on site in a location to be approved by the Owner.

	3.7 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of existing pavement to remain before removing existing pavement. Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.


	3.8 DISPOSAL
	A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off the Owner's property.
	1. Burning on site is prohibited.
	2. Separate recyclable materials produced during site clearing from other non-recyclable materials. Store or stockpile without intermixing with other materials and transport them to recycling facilities.




	02 27 00 Erosion and Sedimentation Controls
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Control measures to prevent all erosion, siltation and sedimentation of wetlands, waterways, construction areas, adjacent areas and off-site areas.
	2. Control measures shall be accomplished adjacent to or in the following work areas:
	a. Soil stockpiles and on-site storage and staging areas.
	b. Cut and fill slopes and other stripped and graded areas.
	c. Constructed and existing swales and ditches.
	d. Retention ponds.
	e. At edge of wetlands areas, if applicable, as shown on Drawings.

	3. Additional means of protection shall be provided by the Contractor as required for continued or unforeseen erosion problems, at no additional cost to Owner.
	4. Periodic maintenance of all sediment control structures shall be provided to ensure intended purpose is accomplished.  Sediment control measures shall be in working condition at the end of each day.
	5. After any significant rainfall, sediment control structures shall be inspected for integrity.  Any damaged device shall be corrected immediately.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02210 - SITE CLEARING for protection of existing tress and other vegetation to remain.
	2. Section 02300 – EarthWORK for soil materials, excavating, backfilling, and site grading and removal of site utilities.


	1.2 QUALITY ASSURANCE
	A. When applicable, comply with the requirements of Storm Water Pollution Prevention Plan prepared for all applicable requirements of governing authorities having jurisdiction.  The specifications and drawings are not represented as being comprehensiv...
	1. Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to a sediment and erosion control plan specific to the s...

	B. Erosion control measures shall be established at the beginning of construction and maintained during the entire period of construction.  On-site areas, which are subject to severe erosion, and off-site areas which are especially vulnerable to damag...
	C. All land-disturbing activities are to be planned and conducted to minimize the size of the area to be exposed at any one time, and the length of time of exposure.
	D. Surface water runoff originating upgrade of exposed areas should be controlled to reduce erosion and sediment loss during the period of exposure.
	E. When the increase in the peak rates and velocity of storm water runoff resulting from a land-disturbing activity is sufficient to cause accelerated erosion of the receiving streambed, provide measures to control both the velocity and rate of releas...
	F. All land-disturbing activities are to be planned and conducted so as to minimize off-site sedimentation damage.
	G. The Contractor is responsible for cleaning out and disposing of all sediment once the storage capacity of the sediment facility is reduced by one-half.
	H. Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	I. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during removal.

	1.3 SUBMITTALS

	A. Section 01 33 40 – Shop Drawings, Product Data and Samples.
	B. CES Plan Drawings: The erosion control plan must also include installation details of the control measurements as well as notes, sizes and quantities and accessories. Include erection drawings, elevations, and details where applicable.
	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Straw Bales:  Wire or nylon bound bales of straw, oriented around sides, rather than over and under.
	B. Stakes:  Stakes for bales shall be one of the following materials:  Wood stakes of sound hardwood 2 x 2 inches in size or steel reinforcing bars of at least No. 4 size.  Lengths shall be approximately three feet.
	C. Siltation Fence:  Fabricated or prefabricated unit consisting of the following filter fabric properties:
	1. Grab Tensile Strength     90  ASTM D1682
	2. Elongation at Failure (%)    50  ASTM D1682
	3. Mullen Burst Strength (PSI)          190  ASTM D3786
	4. Puncture Strength (lbs.)    70  ASTM D751 (modified)
	5. Slurry Flow Rate (gal/min/sf)       0.5  Virginia DOT VTM-51
	6. Equivalent Opening Size    40-80 US Std. Sieve CW-02215
	7. Ultraviolet Radiation Stability (%) 90  ASTM G26

	D. Fencing:  Steel posts shall be standard 6 foot long metal stamped drive stakes commonly used to support snow fences.  Fencing shall be new four foot height wood lath snow fencing. Provide suitable steel staples or heavy nylon cord for securing filt...
	E. Protective Measures:  As temporary coverings on ground areas subject to erosion, provide one of the following protective measures, and as directed by the Architect with concurrence of the Owner:
	1. Hay or straw temporary mulch, 100 pounds per 1,000 square feet.
	2. Wood fiber cellulose temporary mulch, 35 pounds per 1,000 square feet.
	3. Tackifier for anchoring mulch or straw shall be a non-petroleum based liquid bonding agent specifically made for anchoring hay or straw.
	4. Provide natural (jute, wood excelsior) or man-made (glass fiber) covering with suitable staples or anchors to secure to ground surface.  Note that wire staples and non-biodegradable coverings shall not be used for any area that will be mown turf.
	5. Temporary vegetative cover for graded areas shall be undamaged, air dry threshed straw or hay free of undesirable weed seed.



	PART 3 -  EXECUTION
	3.1 STRAW BALE BARRIERS
	A. Excavation shall be to the width of the bale and the length of the proposed barrier to a minimum depth of 4 inches.
	B. Bales shall be placed in a single row, lengthwise on proposed line, with ends of adjacent bales tightly abutting one another.  In swales and ditches, the barrier shall extend to such a length that the bottoms of the end bales are higher in elevatio...
	C. Staking shall be accomplished to securely anchor bales by driving at least two stakes or rebars through each bale to a minimum depth of 18 inches.
	D. The gaps between bales shall be filled by wedging straw in the gaps to prevent water from escaping between the bales.
	E. The excavated soil shall be backfilled against the barrier.  Backfill shall conform to ground level on the downhill side and shall be built up to 4 inches on the uphill side.  Loose straw shall then be scattered over the area immediately uphill fro...
	F. Inspection shall be frequent, and repair or replacement shall be made promptly as needed.

	3.2 STABILIZED CONSTRUCTION ENTRANCE AND STONE BERMS
	A. Stone size:  Use ASTM designation C-33, size No. 2 (1-1/2" to 2-1/2").  Use crushed stone.
	B. Length:  As effective, but not less than 50 feet.
	C. Thickness:  Not less than eight inches.
	D. Width:  Not less than full width of all points on ingress or egress, but not less than 25 feet.
	E. Washing:  When necessary, wheels shall be cleaned to remove sediment prior to entrance onto public right-of-way.  When washing is required, it shall be done on an area stabilized with crushed stone, which drains into an approved sediment trap or se...
	F. Maintenance:  The entrance shall be maintained in a condition which will prevent tracking or flowing of sediment onto public rights-of-way.  This may require periodic top dressing with additional stone as conditions demand, and repair and/or cleano...
	G. Place crushed stone berms in locations required and as directed.  Berms shall have side slopes of 1:3 or less.
	H. Inspect stone berms periodically, and replace and/or regrade crushed stone as required.

	3.3 SILT FENCING
	A. Excavate a 6 inch trench along the upstream side of the desired fence location.
	B. Drive fence posts a minimum of 1'-6" into the ground.  Install fence, well staked at maximum eight foot intervals, in locations as shown on Drawings.  Secure fabric to fence and bury fabric end within the six inch deep trench cut.
	C. Lay lower 12 inches of silt fence into the trench, 6 inches deep and 6 inches wide.  Backfill trench and compact.
	D. Overlap joints in fabric at post to prevent leakage of silt at seam.

	3.4 EROSION CONTROL GRASSING
	A. Grassing shall be applied according to local Highway Department Standard Specifications.

	3.5 INLET PROTECTION
	A. Install silt fence or straw bales around inlet as specified herein.

	3.6 DUST CONTROL
	A. Throughout the construction period, the Contractor shall carry on an active program for the control of fugitive dust within all site construction zones, or areas disturbed as a result of construction.  Control methods shall include the following:  ...
	B. The frequency and methods of application for fugitive dust control shall be as directed by the Architect with concurrence by the Owner.

	3.7 TEMPORARY PROTECTIVE COVERINGS (AFTER GROWING SEASON)
	A. Place temporary covering for erosion and sedimentation control on all areas that have been graded and left exposed after October 30.  Contractor shall have the choice to use either or both of the methods described herein.
	B. Hay or straw shall be anchored in-place by one of the following methods and as approved by the Architect with concurrence by the Owner: Mechanical “crimping” with a tractor-drawn device specifically devised to cut mulch into top two inches of soil ...
	C. Placement of mesh or blanket matting and anchoring in place shall be in accordance with manufacturer’s printed instructions.
	D. Inspect protective coverings periodically and reset or replace materials as required.



	02 30 00 Earthwork
	SECTION 02 30 00
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section including, but not limited, to the following:
	1. Preparing subgrades for buildings, structures and landscaping.
	2. Excavating and backfilling for buildings and structures.
	3. Removal of underground utilities.
	4. Drainage course for slabs-on-grade.
	5. Subbase course for concrete pavements.
	6. Subbase and base course for asphalt paving.
	7. Subsurface drainage backfill for walls and trenches.
	8. Excavating and backfilling for utility trenches.
	9. Excavating and backfilling trenches for buried mechanical and electrical utilities and pits for buried utility structures.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections (If required by Project Scope of Work):
	1. Section 02210 - Site Clearing for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for temporary erosion and sedimentation control measures.
	3. Section 03300 - Cast-in-Place Concrete for granular course if placed over vapor retarder and beneath the slab-on-grade.
	4. Division 02, 15, and 16 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.


	1.2 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect.  Authorized additional excavation and replacement material will be paid for according to Contract provisions ...
	2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length.
	3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Architect.  Unauthorized excavation, as well as remedial work directed by Architect, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. for bulk excavation, or 3/4 cu. yd. for footing, trench, and pit excavation that cannot be removed by rock excavat...
	I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	J. Subbase Course:  Course placed between the Subgrade and base course for hot-mix asphalt pavement, or course placed between the Subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	K. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below sub base, drainage fill, or topsoil materials.
	L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.3 SUBMITTALS
	A. Product Data:  For the following:
	1. Each type of plastic warning tape.
	2. Geotextile.
	3. Controlled low-strength material, including design mixture.

	B. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each onsite and borrow soil material proposed for fill and backfill.
	2. Laboratory compaction curve according to ASTM D 1557 for each onsite and borrow soil material proposed for fill and backfill.

	C. Pre-excavation Photographs and Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, which might be misconstrued as damage caused by earthwork operations.  Submit before earthwork begins.  ...

	1.4 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or others unless permitted in writing by Architect and then only after arranging to provide temporary utility services according to requirements indicated.
	1. Notify the Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without the Owner's written permission.
	3. Contact utility-locator service for area where Project is located before excavating.

	B. Demolish and completely remove from site existing underground utilities indicated to be removed.  Coordinate with utility companies to shut off services if lines are active.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and other deleteriou...
	C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 si...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand, ASTM D 2940, with at least 95 percent passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.
	F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand, ASTM D 2940, with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.
	G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand, ASTM D 2940, except with 100 percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.
	H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel, ASTM D 448 coarse-aggregate grading Size 57, with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve.
	I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand, ASTM D 448, coarse-aggregate grading Size 67, with 100 percent passing a 1-inch sieve and 0 to 5 percent passing a No. 4 sieve.
	J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand.
	K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Survivability:  Class 2, AASHTO M 288.
	2. Grab Tensile Strength:  157 lbf, ASTM D 4632.
	3. Sewn Seam Strength:  142 lbf, ASTM D 4632.
	4. Tear Strength:  56 lbf, ASTM D 4533.
	5. Puncture Strength:  56 lbf, ASTM D 4833.
	6. Apparent Opening Size:  No. 40 sieve, maximum, ASTM D 4751.
	7. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters, with elongation less than 50 percent, complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2, AASHTO M 288.
	2. Grab Tensile Strength:  247 lbf, ASTM D 4632.
	3. Sewn Seam Strength:  222 lbf, ASTM D 4632.
	4. Tear Strength:  90 lbf, ASTM D 4533.
	5. Puncture Strength:  90 lbf, ASTM D 4833.
	6. Apparent Opening Size:  No. 60 sieve, maximum, ASTM D 4751.
	7. Permittivity:  0.02 per second, minimum, ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355.


	2.3 ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of the utilit...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	B. Preparation of Subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface is specified in Section 02210 - SITE CLEARING.
	C. Protect and maintain erosion and sedimentation controls, which are specified in Section 02210 - SITE CLEARING, during earthwork operations.
	D. Provide protective insulating materials to protect subgrades and foundation soils against freezing temperatures or frost.

	3.2 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.  Dispose of contaminated water in accordance with regulations of authorities having jurisdict...
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.
	2. Install a dewatering system to keep subgrades dry and convey ground water away from excavations.  Maintain until dewatering is no longer required.


	3.3 EXPLOSIVES
	A. Explosives:  Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to Subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches outside of concrete forms other than at footings.
	b. 12 inches outside of concrete forms at footings.
	c. 6 inches outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches beneath bottom of concrete slabs on grade.
	f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches wide.



	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other constr...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch.  Do not disturb bottom of excavations intended as bearing surfaces.


	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit, unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe circumference.  Fill depressions with tamped sand backfill.
	3. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.


	3.8 SUBGRADE INSPECTION
	A. Notify Architect when excavations have reached required subgrade.
	B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph.
	2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as directed.

	D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Architect, without additional compensation.

	3.9 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction or utility pipe as directed by Architect.


	3.10 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.12 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Backfill trenches excavated under footings and within 18 inches of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Section 03300 - CAST-IN-PLACE CONCRETE.
	D. Provide 4-inch thick, concrete-base slab support for piping or conduit less than 30 inches below surface of roadways.  After installing and testing, completely encase piping or conduit in a minimum of 4 inches of concrete before backfilling or plac...
	E. Place and compact initial backfill of subbase material free of particles larger than 1 inch in any dimension, to a height of 12 inches over the utility pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of utility piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	F. Backfill voids with satisfactory soil while installing and removing shoring and bracing.
	G. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	H. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.13 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.14 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.15 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 1557:
	1. Under structures, building slabs, steps, and pavements, scarify and re-compact top 12 inches of existing subgrade and each layer of backfill or fill soil material at 95 percent, and areas within 10 feet of structures, building slabs, steps, and pav...
	2. Under walkways, scarify and re-compact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 92 percent.
	3. Under lawn or unpaved areas, scarify and re-compact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.


	3.16 GRADING
	A. General:  Uniformly grade areas to a smooth surface free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Lawn or Unpaved Areas:  Plus or minus 1 inch.
	2. Walks:  Plus or minus 1 inch.
	3. Pavements:  Plus or minus 1/2 inch.

	C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 10 foot straightedge.

	3.17 SUBSURFACE DRAINAGE
	A. Subdrainage Pipe:  Specified in Division 2 Section “Subdrainage.”
	B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage trench.  Place a 6 inch course of filter material on subsurface drainage geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum of 12 inc...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 1557.

	C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches of final subgrade in compacted layers 6 inches thick.  Overlay drainage backfill with 1 layer of subsurface drainage geotextile, ov...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 1557.
	2. Place and compact impervious fill over drainage backfill in 6-inch-thick compacted layers to final subgrade.


	3.18 SUBBASE AND BASE COURSES
	A. Place subbase and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase and base course under pavements and walks as follows:
	1. Install separation geotextile on prepared subgrade according to manufacturer’s written instructions, overlapping sides and ends.
	2. Place base course material over subbase course under hot-mix asphalt pavement.
	3. Shape subbase and base course to required crown elevations and cross-slope grades.
	4. Place subbase and base course 6 inches or less in compacted thickness in a single layer.
	5. Place subbase and base course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	6. Compact subbase and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 1557.

	C. Pavement Shoulders:  Place shoulders along edges of subbase and base course to prevent lateral movement.  Construct shoulders, at least 12 inches wide, of satisfactory soil materials and compact simultaneously with each subbase and base layer to no...

	3.19 DRAINAGE COURSE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install subdrainage geotextile on prepared subgrade according to manufacturer’s written instructions, overlapping sides and ends.
	2. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D 1557.


	3.20 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified independent geotechnical engineering testing agency to perform field quality control testing.
	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earthwork only after test results for previously completed work comply with requirements.
	C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design-bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least 1 test for every 2000 sq. ft. or less of paved area or building slab, but in no case fewer than 3 tests.
	2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for each 100 feet or less of wall length, but no fewer than 2 tests.
	3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test for each 150 feet or less of trench length, but no fewer than 2 tests.

	E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil to depth required; re-compact and retest until specified compaction is obtai...

	3.21 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and re-compact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off the Owner's property.
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	EXHAUST FAN CAPS
	PART 1 – GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK
	1.3 SUBMITTALS
	C. Shop Drawings:  Show fabrication and installation details for metal components.
	1. Penetrations through fire-rated and other partitions.
	2. Accessories, including bolts and other premanufactured items.


	1.4 QUALITY ASSURANCE
	PART 2 – PRODUCTS
	2.2 SEALANT MATERIALS
	B. Joint and Seam Tape:  2 inches wide; glass-fiber-reinforced fabric.
	C. Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	D. Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts.
	E. Solvent-Based Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, polymerized butyl sealant formulated with a minimum of 75 percent solids.
	F. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant complying with ASTM C 920, Type S, Grade NS, Class 25, Use O.
	G. Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

	2.3 SUPPORTS
	A. Building Attachments:  Concrete inserts fasteners, or structural-steel fasteners appropriate for construction materials to which anchoring are being attached as specified on drawings.
	1. Use fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	2. Exception:  Do not use power-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.

	B. Anchoring cabling:  Vinyl coated ¼” Stainless Steel Type 316 Cable.
	C. Turnbuckles & Eye Hooks: Stainless Steel Type 316


	PART 3 - EXECUTION
	3.1 INSTALLATION


	32 31 13-Galvanized-Chain-Link-Fence-and-Gates
	SECTION 32 31 13
	CHAIN LINK FENCE AND GATES


	20240612_TechSpec_PW8329-DI219224-SIGNED_2023-000068_TO001
	0000 TITLE SUPPLEMENTARY
	000 INDEX SUPPLEMENTARY
	01 10 00 SUMMARY OF WORK
	01 34 00 Shop Drawings, Product Data & Samples
	PART 1  - GENERAL
	PART 2  - PRODUCTS
	PART 3  - EXECUTION

	01 71 00 Cleaning
	PART 1 -  GENERAL
	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION

	02 21 00 Site Clearing
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Protecting existing trees and vegetation to remain, including temporary fencing for trees in close proximity to construction operations.
	2. Removing existing trees and vegetation indicated to be removed.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above and below grade site improvements.
	6. Disconnecting, capping or sealing of utilities as required.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02300 - EarthWORK for soil materials, excavating, backfilling, and site grading and removal of site utilities.
	2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for required erosion and sedimentation control measures.


	1.2 DEFINITIONS
	A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, ...
	B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction, and defined by the drip line of individual trees or the perimeter drip line of groups of trees, unless otherwise indicated.

	1.3 MATERIAL OWNERSHIP
	A. Except for stripped topsoil or other materials indicated to remain the Owner’s property, cleared materials shall become Contractor’s property and shall be removed from Project site.

	1.4 SUBMITTALS
	A. Photographs sufficiently detailed of existing conditions of trees and plantings, adjoining construction, and site improvements that might be misconstrued as damage caused by site clearing.
	B. Record drawings, according to Section 001700 - PROJECT CLOSEOUT identifying and accurately locating capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.5 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from the Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by authorities having jurisdiction.

	B. Salvageable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	C. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	D. Do not commence site clearing operations until erosion and sedimentation control measures are in place.
	E. Protection of Existing Improvements:  Provide protection necessary to prevent damage to existing improvements indicated to remain in place or outside of the limit of work. Protect improvements on adjoining properties and on Owner’s property.
	1. Restore improvements damaged by Contractor’s clearing activities to their original condition, at no additional expense to the Owner.



	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly flag trees and vegetation to remain or to be relocated.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to the Owner.


	3.2 TREE PROTECTION
	A. Erect and maintain temporary fencing around tree protection zones before starting site clearing. Remove fence when construction is complete.
	1. Do not store construction materials, debris, or excavated material within fenced area.
	2. Do not permit vehicles, equipment, or foot traffic within fenced area.
	3. Maintain fenced area free of weeds and trash.
	4. Except as otherwise directed, cutting and trimming of existing trees will not be permitted.

	B. Do not excavate within tree protection zones, unless otherwise indicated.
	C. Where excavation for new construction is required within tree protection zones, hand clear and excavate to minimize damage to root systems.  Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as p...
	1. Cover exposed roots with burlap and water regularly.
	2. Temporarily support and protect roots from damage until they are permanently redirected and covered with soil.
	3. Coat cut faces of roots more than 1-1/2 inches in diameter with emulsified asphalt or other approved coating formulated for use on damaged plant tissues.
	4. Backfill with soil as soon as possible.

	D. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by the Architect.
	1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details of proposed repairs and to repair damage to trees and shrubs.
	2. Replace trees that cannot be repaired and restored to full-growth status, as determined by the Architect.


	3.3 UTILITIES
	A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or others unless permitted under the following conditions, and then only after arranging to provide temporary utility services according to requirements indica...
	1. Notify the Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without the Owner's written permission.

	C. Removal of underground utilities is included in Section 02300 – EARTHWORK.
	D. Removal of underground utilities is included in Division 2 Sections covering site utilities.

	3.4 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where such roots and branches obstruct installation of new construction.
	3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 18 inches below exposed subgrade.
	4. Use only hand methods for grubbing within tree protection zone.
	5. Chip removed tree branches and dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and compact each layer to a density equal to adjacent original ground.


	3.5 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and non-soil materials from topsoil, including trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust or contamination by air-borne weed seed.
	1. Limit height of topsoil stockpiles to 72 inches.
	2. Do not stockpile topsoil within tree protection zones.


	3.6 EXCESS TOPSOIL
	A. Topsoil that has been stripped and stockpiled, but is not needed after the completion of all final topsoil spreading and grassing, shall be stockpiled on site in a location to be approved by the Owner.

	3.7 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of existing pavement to remain before removing existing pavement. Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.


	3.8 DISPOSAL
	A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off the Owner's property.
	1. Burning on site is prohibited.
	2. Separate recyclable materials produced during site clearing from other non-recyclable materials. Store or stockpile without intermixing with other materials and transport them to recycling facilities.




	02 27 00 Erosion and Sedimentation Controls
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Control measures to prevent all erosion, siltation and sedimentation of wetlands, waterways, construction areas, adjacent areas and off-site areas.
	2. Control measures shall be accomplished adjacent to or in the following work areas:
	a. Soil stockpiles and on-site storage and staging areas.
	b. Cut and fill slopes and other stripped and graded areas.
	c. Constructed and existing swales and ditches.
	d. Retention ponds.
	e. At edge of wetlands areas, if applicable, as shown on Drawings.

	3. Additional means of protection shall be provided by the Contractor as required for continued or unforeseen erosion problems, at no additional cost to Owner.
	4. Periodic maintenance of all sediment control structures shall be provided to ensure intended purpose is accomplished.  Sediment control measures shall be in working condition at the end of each day.
	5. After any significant rainfall, sediment control structures shall be inspected for integrity.  Any damaged device shall be corrected immediately.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02210 - SITE CLEARING for protection of existing tress and other vegetation to remain.
	2. Section 02300 – EarthWORK for soil materials, excavating, backfilling, and site grading and removal of site utilities.


	1.2 QUALITY ASSURANCE
	A. When applicable, comply with the requirements of Storm Water Pollution Prevention Plan prepared for all applicable requirements of governing authorities having jurisdiction.  The specifications and drawings are not represented as being comprehensiv...
	1. Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to a sediment and erosion control plan specific to the s...

	B. Erosion control measures shall be established at the beginning of construction and maintained during the entire period of construction.  On-site areas, which are subject to severe erosion, and off-site areas which are especially vulnerable to damag...
	C. All land-disturbing activities are to be planned and conducted to minimize the size of the area to be exposed at any one time, and the length of time of exposure.
	D. Surface water runoff originating upgrade of exposed areas should be controlled to reduce erosion and sediment loss during the period of exposure.
	E. When the increase in the peak rates and velocity of storm water runoff resulting from a land-disturbing activity is sufficient to cause accelerated erosion of the receiving streambed, provide measures to control both the velocity and rate of releas...
	F. All land-disturbing activities are to be planned and conducted so as to minimize off-site sedimentation damage.
	G. The Contractor is responsible for cleaning out and disposing of all sediment once the storage capacity of the sediment facility is reduced by one-half.
	H. Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	I. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during removal.

	1.3 SUBMITTALS

	A. Section 01 33 40 – Shop Drawings, Product Data and Samples.
	B. CES Plan Drawings: The erosion control plan must also include installation details of the control measurements as well as notes, sizes and quantities and accessories. Include erection drawings, elevations, and details where applicable.
	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Straw Bales:  Wire or nylon bound bales of straw, oriented around sides, rather than over and under.
	B. Stakes:  Stakes for bales shall be one of the following materials:  Wood stakes of sound hardwood 2 x 2 inches in size or steel reinforcing bars of at least No. 4 size.  Lengths shall be approximately three feet.
	C. Siltation Fence:  Fabricated or prefabricated unit consisting of the following filter fabric properties:
	1. Grab Tensile Strength     90  ASTM D1682
	2. Elongation at Failure (%)    50  ASTM D1682
	3. Mullen Burst Strength (PSI)          190  ASTM D3786
	4. Puncture Strength (lbs.)    70  ASTM D751 (modified)
	5. Slurry Flow Rate (gal/min/sf)       0.5  Virginia DOT VTM-51
	6. Equivalent Opening Size    40-80 US Std. Sieve CW-02215
	7. Ultraviolet Radiation Stability (%) 90  ASTM G26

	D. Fencing:  Steel posts shall be standard 6 foot long metal stamped drive stakes commonly used to support snow fences.  Fencing shall be new four foot height wood lath snow fencing. Provide suitable steel staples or heavy nylon cord for securing filt...
	E. Protective Measures:  As temporary coverings on ground areas subject to erosion, provide one of the following protective measures, and as directed by the Architect with concurrence of the Owner:
	1. Hay or straw temporary mulch, 100 pounds per 1,000 square feet.
	2. Wood fiber cellulose temporary mulch, 35 pounds per 1,000 square feet.
	3. Tackifier for anchoring mulch or straw shall be a non-petroleum based liquid bonding agent specifically made for anchoring hay or straw.
	4. Provide natural (jute, wood excelsior) or man-made (glass fiber) covering with suitable staples or anchors to secure to ground surface.  Note that wire staples and non-biodegradable coverings shall not be used for any area that will be mown turf.
	5. Temporary vegetative cover for graded areas shall be undamaged, air dry threshed straw or hay free of undesirable weed seed.



	PART 3 -  EXECUTION
	3.1 STRAW BALE BARRIERS
	A. Excavation shall be to the width of the bale and the length of the proposed barrier to a minimum depth of 4 inches.
	B. Bales shall be placed in a single row, lengthwise on proposed line, with ends of adjacent bales tightly abutting one another.  In swales and ditches, the barrier shall extend to such a length that the bottoms of the end bales are higher in elevatio...
	C. Staking shall be accomplished to securely anchor bales by driving at least two stakes or rebars through each bale to a minimum depth of 18 inches.
	D. The gaps between bales shall be filled by wedging straw in the gaps to prevent water from escaping between the bales.
	E. The excavated soil shall be backfilled against the barrier.  Backfill shall conform to ground level on the downhill side and shall be built up to 4 inches on the uphill side.  Loose straw shall then be scattered over the area immediately uphill fro...
	F. Inspection shall be frequent, and repair or replacement shall be made promptly as needed.

	3.2 STABILIZED CONSTRUCTION ENTRANCE AND STONE BERMS
	A. Stone size:  Use ASTM designation C-33, size No. 2 (1-1/2" to 2-1/2").  Use crushed stone.
	B. Length:  As effective, but not less than 50 feet.
	C. Thickness:  Not less than eight inches.
	D. Width:  Not less than full width of all points on ingress or egress, but not less than 25 feet.
	E. Washing:  When necessary, wheels shall be cleaned to remove sediment prior to entrance onto public right-of-way.  When washing is required, it shall be done on an area stabilized with crushed stone, which drains into an approved sediment trap or se...
	F. Maintenance:  The entrance shall be maintained in a condition which will prevent tracking or flowing of sediment onto public rights-of-way.  This may require periodic top dressing with additional stone as conditions demand, and repair and/or cleano...
	G. Place crushed stone berms in locations required and as directed.  Berms shall have side slopes of 1:3 or less.
	H. Inspect stone berms periodically, and replace and/or regrade crushed stone as required.

	3.3 SILT FENCING
	A. Excavate a 6 inch trench along the upstream side of the desired fence location.
	B. Drive fence posts a minimum of 1'-6" into the ground.  Install fence, well staked at maximum eight foot intervals, in locations as shown on Drawings.  Secure fabric to fence and bury fabric end within the six inch deep trench cut.
	C. Lay lower 12 inches of silt fence into the trench, 6 inches deep and 6 inches wide.  Backfill trench and compact.
	D. Overlap joints in fabric at post to prevent leakage of silt at seam.

	3.4 EROSION CONTROL GRASSING
	A. Grassing shall be applied according to local Highway Department Standard Specifications.

	3.5 INLET PROTECTION
	A. Install silt fence or straw bales around inlet as specified herein.

	3.6 DUST CONTROL
	A. Throughout the construction period, the Contractor shall carry on an active program for the control of fugitive dust within all site construction zones, or areas disturbed as a result of construction.  Control methods shall include the following:  ...
	B. The frequency and methods of application for fugitive dust control shall be as directed by the Architect with concurrence by the Owner.

	3.7 TEMPORARY PROTECTIVE COVERINGS (AFTER GROWING SEASON)
	A. Place temporary covering for erosion and sedimentation control on all areas that have been graded and left exposed after October 30.  Contractor shall have the choice to use either or both of the methods described herein.
	B. Hay or straw shall be anchored in-place by one of the following methods and as approved by the Architect with concurrence by the Owner: Mechanical “crimping” with a tractor-drawn device specifically devised to cut mulch into top two inches of soil ...
	C. Placement of mesh or blanket matting and anchoring in place shall be in accordance with manufacturer’s printed instructions.
	D. Inspect protective coverings periodically and reset or replace materials as required.



	02 30 00 Earthwork
	SECTION 02 30 00
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section including, but not limited, to the following:
	1. Preparing subgrades for buildings, structures and landscaping.
	2. Excavating and backfilling for buildings and structures.
	3. Removal of underground utilities.
	4. Drainage course for slabs-on-grade.
	5. Subbase course for concrete pavements.
	6. Subbase and base course for asphalt paving.
	7. Subsurface drainage backfill for walls and trenches.
	8. Excavating and backfilling for utility trenches.
	9. Excavating and backfilling trenches for buried mechanical and electrical utilities and pits for buried utility structures.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections (If required by Project Scope of Work):
	1. Section 02210 - Site Clearing for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for temporary erosion and sedimentation control measures.
	3. Section 03300 - Cast-in-Place Concrete for granular course if placed over vapor retarder and beneath the slab-on-grade.
	4. Division 02, 15, and 16 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.


	1.2 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect.  Authorized additional excavation and replacement material will be paid for according to Contract provisions ...
	2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length.
	3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Architect.  Unauthorized excavation, as well as remedial work directed by Architect, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. for bulk excavation, or 3/4 cu. yd. for footing, trench, and pit excavation that cannot be removed by rock excavat...
	I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	J. Subbase Course:  Course placed between the Subgrade and base course for hot-mix asphalt pavement, or course placed between the Subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	K. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below sub base, drainage fill, or topsoil materials.
	L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.3 SUBMITTALS
	A. Product Data:  For the following:
	1. Each type of plastic warning tape.
	2. Geotextile.
	3. Controlled low-strength material, including design mixture.

	B. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each onsite and borrow soil material proposed for fill and backfill.
	2. Laboratory compaction curve according to ASTM D 1557 for each onsite and borrow soil material proposed for fill and backfill.

	C. Pre-excavation Photographs and Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, which might be misconstrued as damage caused by earthwork operations.  Submit before earthwork begins.  ...

	1.4 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or others unless permitted in writing by Architect and then only after arranging to provide temporary utility services according to requirements indicated.
	1. Notify the Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without the Owner's written permission.
	3. Contact utility-locator service for area where Project is located before excavating.

	B. Demolish and completely remove from site existing underground utilities indicated to be removed.  Coordinate with utility companies to shut off services if lines are active.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and other deleteriou...
	C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 si...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand, ASTM D 2940, with at least 95 percent passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.
	F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand, ASTM D 2940, with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.
	G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand, ASTM D 2940, except with 100 percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.
	H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel, ASTM D 448 coarse-aggregate grading Size 57, with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve.
	I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand, ASTM D 448, coarse-aggregate grading Size 67, with 100 percent passing a 1-inch sieve and 0 to 5 percent passing a No. 4 sieve.
	J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand.
	K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Survivability:  Class 2, AASHTO M 288.
	2. Grab Tensile Strength:  157 lbf, ASTM D 4632.
	3. Sewn Seam Strength:  142 lbf, ASTM D 4632.
	4. Tear Strength:  56 lbf, ASTM D 4533.
	5. Puncture Strength:  56 lbf, ASTM D 4833.
	6. Apparent Opening Size:  No. 40 sieve, maximum, ASTM D 4751.
	7. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters, with elongation less than 50 percent, complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2, AASHTO M 288.
	2. Grab Tensile Strength:  247 lbf, ASTM D 4632.
	3. Sewn Seam Strength:  222 lbf, ASTM D 4632.
	4. Tear Strength:  90 lbf, ASTM D 4533.
	5. Puncture Strength:  90 lbf, ASTM D 4833.
	6. Apparent Opening Size:  No. 60 sieve, maximum, ASTM D 4751.
	7. Permittivity:  0.02 per second, minimum, ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355.


	2.3 ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of the utilit...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	B. Preparation of Subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface is specified in Section 02210 - SITE CLEARING.
	C. Protect and maintain erosion and sedimentation controls, which are specified in Section 02210 - SITE CLEARING, during earthwork operations.
	D. Provide protective insulating materials to protect subgrades and foundation soils against freezing temperatures or frost.

	3.2 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.  Dispose of contaminated water in accordance with regulations of authorities having jurisdict...
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.
	2. Install a dewatering system to keep subgrades dry and convey ground water away from excavations.  Maintain until dewatering is no longer required.


	3.3 EXPLOSIVES
	A. Explosives:  Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to Subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches outside of concrete forms other than at footings.
	b. 12 inches outside of concrete forms at footings.
	c. 6 inches outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches beneath bottom of concrete slabs on grade.
	f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches wide.



	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other constr...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch.  Do not disturb bottom of excavations intended as bearing surfaces.


	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit, unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe circumference.  Fill depressions with tamped sand backfill.
	3. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.


	3.8 SUBGRADE INSPECTION
	A. Notify Architect when excavations have reached required subgrade.
	B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph.
	2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as directed.

	D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Architect, without additional compensation.

	3.9 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction or utility pipe as directed by Architect.


	3.10 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.12 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Backfill trenches excavated under footings and within 18 inches of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Section 03300 - CAST-IN-PLACE CONCRETE.
	D. Provide 4-inch thick, concrete-base slab support for piping or conduit less than 30 inches below surface of roadways.  After installing and testing, completely encase piping or conduit in a minimum of 4 inches of concrete before backfilling or plac...
	E. Place and compact initial backfill of subbase material free of particles larger than 1 inch in any dimension, to a height of 12 inches over the utility pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of utility piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	F. Backfill voids with satisfactory soil while installing and removing shoring and bracing.
	G. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	H. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.13 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.14 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.15 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 1557:
	1. Under structures, building slabs, steps, and pavements, scarify and re-compact top 12 inches of existing subgrade and each layer of backfill or fill soil material at 95 percent, and areas within 10 feet of structures, building slabs, steps, and pav...
	2. Under walkways, scarify and re-compact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 92 percent.
	3. Under lawn or unpaved areas, scarify and re-compact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.


	3.16 GRADING
	A. General:  Uniformly grade areas to a smooth surface free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Lawn or Unpaved Areas:  Plus or minus 1 inch.
	2. Walks:  Plus or minus 1 inch.
	3. Pavements:  Plus or minus 1/2 inch.

	C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 10 foot straightedge.

	3.17 SUBSURFACE DRAINAGE
	A. Subdrainage Pipe:  Specified in Division 2 Section “Subdrainage.”
	B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage trench.  Place a 6 inch course of filter material on subsurface drainage geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum of 12 inc...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 1557.

	C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches of final subgrade in compacted layers 6 inches thick.  Overlay drainage backfill with 1 layer of subsurface drainage geotextile, ov...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 1557.
	2. Place and compact impervious fill over drainage backfill in 6-inch-thick compacted layers to final subgrade.


	3.18 SUBBASE AND BASE COURSES
	A. Place subbase and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase and base course under pavements and walks as follows:
	1. Install separation geotextile on prepared subgrade according to manufacturer’s written instructions, overlapping sides and ends.
	2. Place base course material over subbase course under hot-mix asphalt pavement.
	3. Shape subbase and base course to required crown elevations and cross-slope grades.
	4. Place subbase and base course 6 inches or less in compacted thickness in a single layer.
	5. Place subbase and base course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	6. Compact subbase and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 1557.

	C. Pavement Shoulders:  Place shoulders along edges of subbase and base course to prevent lateral movement.  Construct shoulders, at least 12 inches wide, of satisfactory soil materials and compact simultaneously with each subbase and base layer to no...

	3.19 DRAINAGE COURSE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install subdrainage geotextile on prepared subgrade according to manufacturer’s written instructions, overlapping sides and ends.
	2. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D 1557.


	3.20 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified independent geotechnical engineering testing agency to perform field quality control testing.
	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earthwork only after test results for previously completed work comply with requirements.
	C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design-bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least 1 test for every 2000 sq. ft. or less of paved area or building slab, but in no case fewer than 3 tests.
	2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for each 100 feet or less of wall length, but no fewer than 2 tests.
	3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test for each 150 feet or less of trench length, but no fewer than 2 tests.

	E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil to depth required; re-compact and retest until specified compaction is obtai...

	3.21 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and re-compact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off the Owner's property.
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	23 34 00 EXHAUST FANS
	SECTION 23 34 00
	EXHAUST FAN CAPS
	PART 1 – GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK
	1.3 SUBMITTALS
	C. Shop Drawings:  Show fabrication and installation details for metal components.
	1. Penetrations through fire-rated and other partitions.
	2. Accessories, including bolts and other premanufactured items.


	1.4 QUALITY ASSURANCE
	PART 2 – PRODUCTS
	2.2 SEALANT MATERIALS
	B. Joint and Seam Tape:  2 inches wide; glass-fiber-reinforced fabric.
	C. Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	D. Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts.
	E. Solvent-Based Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, polymerized butyl sealant formulated with a minimum of 75 percent solids.
	F. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant complying with ASTM C 920, Type S, Grade NS, Class 25, Use O.
	G. Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

	2.3 SUPPORTS
	A. Building Attachments:  Concrete inserts fasteners, or structural-steel fasteners appropriate for construction materials to which anchoring are being attached as specified on drawings.
	1. Use fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	2. Exception:  Do not use power-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.

	B. Anchoring cabling:  Vinyl coated ¼” Stainless Steel Type 316 Cable.
	C. Turnbuckles & Eye Hooks: Stainless Steel Type 316


	PART 3 - EXECUTION
	3.1 INSTALLATION
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	02 21 00 Site Clearing
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Protecting existing trees and vegetation to remain, including temporary fencing for trees in close proximity to construction operations.
	2. Removing existing trees and vegetation indicated to be removed.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above and below grade site improvements.
	6. Disconnecting, capping or sealing of utilities as required.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02300 - EarthWORK for soil materials, excavating, backfilling, and site grading and removal of site utilities.
	2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for required erosion and sedimentation control measures.


	1.2 DEFINITIONS
	A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, ...
	B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction, and defined by the drip line of individual trees or the perimeter drip line of groups of trees, unless otherwise indicated.

	1.3 MATERIAL OWNERSHIP
	A. Except for stripped topsoil or other materials indicated to remain the Owner’s property, cleared materials shall become Contractor’s property and shall be removed from Project site.

	1.4 SUBMITTALS
	A. Photographs sufficiently detailed of existing conditions of trees and plantings, adjoining construction, and site improvements that might be misconstrued as damage caused by site clearing.
	B. Record drawings, according to Section 001700 - PROJECT CLOSEOUT identifying and accurately locating capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.5 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from the Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by authorities having jurisdiction.

	B. Salvageable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	C. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	D. Do not commence site clearing operations until erosion and sedimentation control measures are in place.
	E. Protection of Existing Improvements:  Provide protection necessary to prevent damage to existing improvements indicated to remain in place or outside of the limit of work. Protect improvements on adjoining properties and on Owner’s property.
	1. Restore improvements damaged by Contractor’s clearing activities to their original condition, at no additional expense to the Owner.



	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly flag trees and vegetation to remain or to be relocated.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to the Owner.


	3.2 TREE PROTECTION
	A. Erect and maintain temporary fencing around tree protection zones before starting site clearing. Remove fence when construction is complete.
	1. Do not store construction materials, debris, or excavated material within fenced area.
	2. Do not permit vehicles, equipment, or foot traffic within fenced area.
	3. Maintain fenced area free of weeds and trash.
	4. Except as otherwise directed, cutting and trimming of existing trees will not be permitted.

	B. Do not excavate within tree protection zones, unless otherwise indicated.
	C. Where excavation for new construction is required within tree protection zones, hand clear and excavate to minimize damage to root systems.  Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as p...
	1. Cover exposed roots with burlap and water regularly.
	2. Temporarily support and protect roots from damage until they are permanently redirected and covered with soil.
	3. Coat cut faces of roots more than 1-1/2 inches in diameter with emulsified asphalt or other approved coating formulated for use on damaged plant tissues.
	4. Backfill with soil as soon as possible.

	D. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by the Architect.
	1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details of proposed repairs and to repair damage to trees and shrubs.
	2. Replace trees that cannot be repaired and restored to full-growth status, as determined by the Architect.


	3.3 UTILITIES
	A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or others unless permitted under the following conditions, and then only after arranging to provide temporary utility services according to requirements indica...
	1. Notify the Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without the Owner's written permission.

	C. Removal of underground utilities is included in Section 02300 – EARTHWORK.
	D. Removal of underground utilities is included in Division 2 Sections covering site utilities.

	3.4 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where such roots and branches obstruct installation of new construction.
	3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 18 inches below exposed subgrade.
	4. Use only hand methods for grubbing within tree protection zone.
	5. Chip removed tree branches and dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and compact each layer to a density equal to adjacent original ground.


	3.5 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and non-soil materials from topsoil, including trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust or contamination by air-borne weed seed.
	1. Limit height of topsoil stockpiles to 72 inches.
	2. Do not stockpile topsoil within tree protection zones.


	3.6 EXCESS TOPSOIL
	A. Topsoil that has been stripped and stockpiled, but is not needed after the completion of all final topsoil spreading and grassing, shall be stockpiled on site in a location to be approved by the Owner.

	3.7 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of existing pavement to remain before removing existing pavement. Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.


	3.8 DISPOSAL
	A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off the Owner's property.
	1. Burning on site is prohibited.
	2. Separate recyclable materials produced during site clearing from other non-recyclable materials. Store or stockpile without intermixing with other materials and transport them to recycling facilities.




	02 27 00 Erosion and Sedimentation Controls
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section, including but not limited to the following:
	1. Control measures to prevent all erosion, siltation and sedimentation of wetlands, waterways, construction areas, adjacent areas and off-site areas.
	2. Control measures shall be accomplished adjacent to or in the following work areas:
	a. Soil stockpiles and on-site storage and staging areas.
	b. Cut and fill slopes and other stripped and graded areas.
	c. Constructed and existing swales and ditches.
	d. Retention ponds.
	e. At edge of wetlands areas, if applicable, as shown on Drawings.

	3. Additional means of protection shall be provided by the Contractor as required for continued or unforeseen erosion problems, at no additional cost to Owner.
	4. Periodic maintenance of all sediment control structures shall be provided to ensure intended purpose is accomplished.  Sediment control measures shall be in working condition at the end of each day.
	5. After any significant rainfall, sediment control structures shall be inspected for integrity.  Any damaged device shall be corrected immediately.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections:
	1. Section 02210 - SITE CLEARING for protection of existing tress and other vegetation to remain.
	2. Section 02300 – EarthWORK for soil materials, excavating, backfilling, and site grading and removal of site utilities.


	1.2 QUALITY ASSURANCE
	A. When applicable, comply with the requirements of Storm Water Pollution Prevention Plan prepared for all applicable requirements of governing authorities having jurisdiction.  The specifications and drawings are not represented as being comprehensiv...
	1. Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to a sediment and erosion control plan specific to the s...

	B. Erosion control measures shall be established at the beginning of construction and maintained during the entire period of construction.  On-site areas, which are subject to severe erosion, and off-site areas which are especially vulnerable to damag...
	C. All land-disturbing activities are to be planned and conducted to minimize the size of the area to be exposed at any one time, and the length of time of exposure.
	D. Surface water runoff originating upgrade of exposed areas should be controlled to reduce erosion and sediment loss during the period of exposure.
	E. When the increase in the peak rates and velocity of storm water runoff resulting from a land-disturbing activity is sufficient to cause accelerated erosion of the receiving streambed, provide measures to control both the velocity and rate of releas...
	F. All land-disturbing activities are to be planned and conducted so as to minimize off-site sedimentation damage.
	G. The Contractor is responsible for cleaning out and disposing of all sediment once the storage capacity of the sediment facility is reduced by one-half.
	H. Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	I. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during removal.

	1.3 SUBMITTALS

	A. Section 01 33 40 – Shop Drawings, Product Data and Samples.
	B. CES Plan Drawings: The erosion control plan must also include installation details of the control measurements as well as notes, sizes and quantities and accessories. Include erection drawings, elevations, and details where applicable.
	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Straw Bales:  Wire or nylon bound bales of straw, oriented around sides, rather than over and under.
	B. Stakes:  Stakes for bales shall be one of the following materials:  Wood stakes of sound hardwood 2 x 2 inches in size or steel reinforcing bars of at least No. 4 size.  Lengths shall be approximately three feet.
	C. Siltation Fence:  Fabricated or prefabricated unit consisting of the following filter fabric properties:
	1. Grab Tensile Strength     90  ASTM D1682
	2. Elongation at Failure (%)    50  ASTM D1682
	3. Mullen Burst Strength (PSI)          190  ASTM D3786
	4. Puncture Strength (lbs.)    70  ASTM D751 (modified)
	5. Slurry Flow Rate (gal/min/sf)       0.5  Virginia DOT VTM-51
	6. Equivalent Opening Size    40-80 US Std. Sieve CW-02215
	7. Ultraviolet Radiation Stability (%) 90  ASTM G26

	D. Fencing:  Steel posts shall be standard 6 foot long metal stamped drive stakes commonly used to support snow fences.  Fencing shall be new four foot height wood lath snow fencing. Provide suitable steel staples or heavy nylon cord for securing filt...
	E. Protective Measures:  As temporary coverings on ground areas subject to erosion, provide one of the following protective measures, and as directed by the Architect with concurrence of the Owner:
	1. Hay or straw temporary mulch, 100 pounds per 1,000 square feet.
	2. Wood fiber cellulose temporary mulch, 35 pounds per 1,000 square feet.
	3. Tackifier for anchoring mulch or straw shall be a non-petroleum based liquid bonding agent specifically made for anchoring hay or straw.
	4. Provide natural (jute, wood excelsior) or man-made (glass fiber) covering with suitable staples or anchors to secure to ground surface.  Note that wire staples and non-biodegradable coverings shall not be used for any area that will be mown turf.
	5. Temporary vegetative cover for graded areas shall be undamaged, air dry threshed straw or hay free of undesirable weed seed.



	PART 3 -  EXECUTION
	3.1 STRAW BALE BARRIERS
	A. Excavation shall be to the width of the bale and the length of the proposed barrier to a minimum depth of 4 inches.
	B. Bales shall be placed in a single row, lengthwise on proposed line, with ends of adjacent bales tightly abutting one another.  In swales and ditches, the barrier shall extend to such a length that the bottoms of the end bales are higher in elevatio...
	C. Staking shall be accomplished to securely anchor bales by driving at least two stakes or rebars through each bale to a minimum depth of 18 inches.
	D. The gaps between bales shall be filled by wedging straw in the gaps to prevent water from escaping between the bales.
	E. The excavated soil shall be backfilled against the barrier.  Backfill shall conform to ground level on the downhill side and shall be built up to 4 inches on the uphill side.  Loose straw shall then be scattered over the area immediately uphill fro...
	F. Inspection shall be frequent, and repair or replacement shall be made promptly as needed.

	3.2 STABILIZED CONSTRUCTION ENTRANCE AND STONE BERMS
	A. Stone size:  Use ASTM designation C-33, size No. 2 (1-1/2" to 2-1/2").  Use crushed stone.
	B. Length:  As effective, but not less than 50 feet.
	C. Thickness:  Not less than eight inches.
	D. Width:  Not less than full width of all points on ingress or egress, but not less than 25 feet.
	E. Washing:  When necessary, wheels shall be cleaned to remove sediment prior to entrance onto public right-of-way.  When washing is required, it shall be done on an area stabilized with crushed stone, which drains into an approved sediment trap or se...
	F. Maintenance:  The entrance shall be maintained in a condition which will prevent tracking or flowing of sediment onto public rights-of-way.  This may require periodic top dressing with additional stone as conditions demand, and repair and/or cleano...
	G. Place crushed stone berms in locations required and as directed.  Berms shall have side slopes of 1:3 or less.
	H. Inspect stone berms periodically, and replace and/or regrade crushed stone as required.

	3.3 SILT FENCING
	A. Excavate a 6 inch trench along the upstream side of the desired fence location.
	B. Drive fence posts a minimum of 1'-6" into the ground.  Install fence, well staked at maximum eight foot intervals, in locations as shown on Drawings.  Secure fabric to fence and bury fabric end within the six inch deep trench cut.
	C. Lay lower 12 inches of silt fence into the trench, 6 inches deep and 6 inches wide.  Backfill trench and compact.
	D. Overlap joints in fabric at post to prevent leakage of silt at seam.

	3.4 EROSION CONTROL GRASSING
	A. Grassing shall be applied according to local Highway Department Standard Specifications.

	3.5 INLET PROTECTION
	A. Install silt fence or straw bales around inlet as specified herein.

	3.6 DUST CONTROL
	A. Throughout the construction period, the Contractor shall carry on an active program for the control of fugitive dust within all site construction zones, or areas disturbed as a result of construction.  Control methods shall include the following:  ...
	B. The frequency and methods of application for fugitive dust control shall be as directed by the Architect with concurrence by the Owner.

	3.7 TEMPORARY PROTECTIVE COVERINGS (AFTER GROWING SEASON)
	A. Place temporary covering for erosion and sedimentation control on all areas that have been graded and left exposed after October 30.  Contractor shall have the choice to use either or both of the methods described herein.
	B. Hay or straw shall be anchored in-place by one of the following methods and as approved by the Architect with concurrence by the Owner: Mechanical “crimping” with a tractor-drawn device specifically devised to cut mulch into top two inches of soil ...
	C. Placement of mesh or blanket matting and anchoring in place shall be in accordance with manufacturer’s printed instructions.
	D. Inspect protective coverings periodically and reset or replace materials as required.



	02 30 00 Earthwork
	SECTION 02 30 00
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this Section including, but not limited, to the following:
	1. Preparing subgrades for buildings, structures and landscaping.
	2. Excavating and backfilling for buildings and structures.
	3. Removal of underground utilities.
	4. Drainage course for slabs-on-grade.
	5. Subbase course for concrete pavements.
	6. Subbase and base course for asphalt paving.
	7. Subsurface drainage backfill for walls and trenches.
	8. Excavating and backfilling for utility trenches.
	9. Excavating and backfilling trenches for buried mechanical and electrical utilities and pits for buried utility structures.

	B. Related Work: The following items are not included in this Section and will be performed under the designated Sections (If required by Project Scope of Work):
	1. Section 02210 - Site Clearing for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Section 02270 - EROSION AND SEDIMENTATION CONTROLS for temporary erosion and sedimentation control measures.
	3. Section 03300 - Cast-in-Place Concrete for granular course if placed over vapor retarder and beneath the slab-on-grade.
	4. Division 02, 15, and 16 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.


	1.2 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect.  Authorized additional excavation and replacement material will be paid for according to Contract provisions ...
	2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length.
	3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Architect.  Unauthorized excavation, as well as remedial work directed by Architect, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. for bulk excavation, or 3/4 cu. yd. for footing, trench, and pit excavation that cannot be removed by rock excavat...
	I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	J. Subbase Course:  Course placed between the Subgrade and base course for hot-mix asphalt pavement, or course placed between the Subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	K. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or backfill immediately below sub base, drainage fill, or topsoil materials.
	L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.3 SUBMITTALS
	A. Product Data:  For the following:
	1. Each type of plastic warning tape.
	2. Geotextile.
	3. Controlled low-strength material, including design mixture.

	B. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:
	1. Classification according to ASTM D 2487 of each onsite and borrow soil material proposed for fill and backfill.
	2. Laboratory compaction curve according to ASTM D 1557 for each onsite and borrow soil material proposed for fill and backfill.

	C. Pre-excavation Photographs and Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, which might be misconstrued as damage caused by earthwork operations.  Submit before earthwork begins.  ...

	1.4 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Owner or others unless permitted in writing by Architect and then only after arranging to provide temporary utility services according to requirements indicated.
	1. Notify the Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without the Owner's written permission.
	3. Contact utility-locator service for area where Project is located before excavating.

	B. Demolish and completely remove from site existing underground utilities indicated to be removed.  Coordinate with utility companies to shut off services if lines are active.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and other deleteriou...
	C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 si...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand, ASTM D 2940, with at least 95 percent passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve.
	F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand, ASTM D 2940, with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.
	G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand, ASTM D 2940, except with 100 percent passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.
	H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel, ASTM D 448 coarse-aggregate grading Size 57, with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve.
	I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand, ASTM D 448, coarse-aggregate grading Size 67, with 100 percent passing a 1-inch sieve and 0 to 5 percent passing a No. 4 sieve.
	J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand.
	K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Survivability:  Class 2, AASHTO M 288.
	2. Grab Tensile Strength:  157 lbf, ASTM D 4632.
	3. Sewn Seam Strength:  142 lbf, ASTM D 4632.
	4. Tear Strength:  56 lbf, ASTM D 4533.
	5. Puncture Strength:  56 lbf, ASTM D 4833.
	6. Apparent Opening Size:  No. 40 sieve, maximum, ASTM D 4751.
	7. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters, with elongation less than 50 percent, complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2, AASHTO M 288.
	2. Grab Tensile Strength:  247 lbf, ASTM D 4632.
	3. Sewn Seam Strength:  222 lbf, ASTM D 4632.
	4. Tear Strength:  90 lbf, ASTM D 4533.
	5. Puncture Strength:  90 lbf, ASTM D 4833.
	6. Apparent Opening Size:  No. 60 sieve, maximum, ASTM D 4751.
	7. Permittivity:  0.02 per second, minimum, ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours exposure, ASTM D 4355.


	2.3 ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of the utilit...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	B. Preparation of Subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface is specified in Section 02210 - SITE CLEARING.
	C. Protect and maintain erosion and sedimentation controls, which are specified in Section 02210 - SITE CLEARING, during earthwork operations.
	D. Provide protective insulating materials to protect subgrades and foundation soils against freezing temperatures or frost.

	3.2 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.  Dispose of contaminated water in accordance with regulations of authorities having jurisdict...
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.
	2. Install a dewatering system to keep subgrades dry and convey ground water away from excavations.  Maintain until dewatering is no longer required.


	3.3 EXPLOSIVES
	A. Explosives:  Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to Subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches outside of concrete forms other than at footings.
	b. 12 inches outside of concrete forms at footings.
	c. 6 inches outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches beneath bottom of concrete slabs on grade.
	f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 42 inches wide.



	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other constr...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch.  Do not disturb bottom of excavations intended as bearing surfaces.


	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit, unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe circumference.  Fill depressions with tamped sand backfill.
	3. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.


	3.8 SUBGRADE INSPECTION
	A. Notify Architect when excavations have reached required subgrade.
	B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph.
	2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as directed.

	D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Architect, without additional compensation.

	3.9 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction or utility pipe as directed by Architect.


	3.10 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.12 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Backfill trenches excavated under footings and within 18 inches of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Section 03300 - CAST-IN-PLACE CONCRETE.
	D. Provide 4-inch thick, concrete-base slab support for piping or conduit less than 30 inches below surface of roadways.  After installing and testing, completely encase piping or conduit in a minimum of 4 inches of concrete before backfilling or plac...
	E. Place and compact initial backfill of subbase material free of particles larger than 1 inch in any dimension, to a height of 12 inches over the utility pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of utility piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	F. Backfill voids with satisfactory soil while installing and removing shoring and bracing.
	G. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	H. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.13 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.14 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.15 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 1557:
	1. Under structures, building slabs, steps, and pavements, scarify and re-compact top 12 inches of existing subgrade and each layer of backfill or fill soil material at 95 percent, and areas within 10 feet of structures, building slabs, steps, and pav...
	2. Under walkways, scarify and re-compact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 92 percent.
	3. Under lawn or unpaved areas, scarify and re-compact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.


	3.16 GRADING
	A. General:  Uniformly grade areas to a smooth surface free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Lawn or Unpaved Areas:  Plus or minus 1 inch.
	2. Walks:  Plus or minus 1 inch.
	3. Pavements:  Plus or minus 1/2 inch.

	C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 10 foot straightedge.

	3.17 SUBSURFACE DRAINAGE
	A. Subdrainage Pipe:  Specified in Division 2 Section “Subdrainage.”
	B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage trench.  Place a 6 inch course of filter material on subsurface drainage geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum of 12 inc...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 1557.

	C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches of final subgrade in compacted layers 6 inches thick.  Overlay drainage backfill with 1 layer of subsurface drainage geotextile, ov...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 1557.
	2. Place and compact impervious fill over drainage backfill in 6-inch-thick compacted layers to final subgrade.


	3.18 SUBBASE AND BASE COURSES
	A. Place subbase and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase and base course under pavements and walks as follows:
	1. Install separation geotextile on prepared subgrade according to manufacturer’s written instructions, overlapping sides and ends.
	2. Place base course material over subbase course under hot-mix asphalt pavement.
	3. Shape subbase and base course to required crown elevations and cross-slope grades.
	4. Place subbase and base course 6 inches or less in compacted thickness in a single layer.
	5. Place subbase and base course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	6. Compact subbase and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 1557.

	C. Pavement Shoulders:  Place shoulders along edges of subbase and base course to prevent lateral movement.  Construct shoulders, at least 12 inches wide, of satisfactory soil materials and compact simultaneously with each subbase and base layer to no...

	3.19 DRAINAGE COURSE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install subdrainage geotextile on prepared subgrade according to manufacturer’s written instructions, overlapping sides and ends.
	2. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D 1557.


	3.20 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified independent geotechnical engineering testing agency to perform field quality control testing.
	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earthwork only after test results for previously completed work comply with requirements.
	C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design-bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least 1 test for every 2000 sq. ft. or less of paved area or building slab, but in no case fewer than 3 tests.
	2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for each 100 feet or less of wall length, but no fewer than 2 tests.
	3. Trench Backfill:  At each compacted initial and final backfill layer, at least 1 test for each 150 feet or less of trench length, but no fewer than 2 tests.

	E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil to depth required; re-compact and retest until specified compaction is obtai...

	3.21 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and re-compact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off the Owner's property.
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	EXHAUST FAN CAPS
	PART 1 – GENERAL
	1.1 DESCRIPTION
	1.2 RELATED WORK
	1.3 SUBMITTALS
	C. Shop Drawings:  Show fabrication and installation details for metal components.
	1. Penetrations through fire-rated and other partitions.
	2. Accessories, including bolts and other premanufactured items.


	1.4 QUALITY ASSURANCE
	PART 2 – PRODUCTS
	2.2 SEALANT MATERIALS
	B. Joint and Seam Tape:  2 inches wide; glass-fiber-reinforced fabric.
	C. Tape Sealing System:  Woven-fiber tape impregnated with gypsum mineral compound and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	D. Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts.
	E. Solvent-Based Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, polymerized butyl sealant formulated with a minimum of 75 percent solids.
	F. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant complying with ASTM C 920, Type S, Grade NS, Class 25, Use O.
	G. Flange Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

	2.3 SUPPORTS
	A. Building Attachments:  Concrete inserts fasteners, or structural-steel fasteners appropriate for construction materials to which anchoring are being attached as specified on drawings.
	1. Use fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	2. Exception:  Do not use power-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.

	B. Anchoring cabling:  Vinyl coated ¼” Stainless Steel Type 316 Cable.
	C. Turnbuckles & Eye Hooks: Stainless Steel Type 316
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