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The following changes to the Project Manual shall become a part of the Drawings, Specifications, Bidding Requirements and Contract 

Documents; superseding previously issued Drawings, Specifications, Bidding Requirements, Contract Documents and Addenda, to the extent 

modified by this Addendum. 
 

 

BID DATES (per addenda #1) 

• BID OPENING:  Thursday, October 10, 2019, 11:00 a.m.   (October 3, 2019, 11:00 a.m.)  No bids will 

be accepted after said date and time 

• BIDDER INTERVIEWS:  Friday October 11, 2019 and Monday October 14, Time TBD 

 

CLARIFICATIONS 

Q: What type of resilient pad is specified, A 14 mm or a 17mm? 

A: Per revised Specification 32 18 13 issued in this addendum, resilient pad shall be > 17mm and meet 

the performance criteria specified. 
 

Q: Please specify the type of wire to be used on the 4’ ht. Vinyl Coated chain link fence 9 GA or 6 GA? 

A: Replace Specification section 31 31 13 – Chain Link Fences and Gates with attached Specification 

section 31 31 13 – Chain Link Fences and Gates dated October 3, 2019.  Chain link fence & fabric at 

fields shall be black vinyl coated (type 2b) with 9GA core.   

 

Q:  Please provide a linear footage for the fence to be provided as part of Alternate.    

A:  Per the alternate, the contractor is responsible for confirming the linear footage in the field, prior to 

submitting his bid.   
 

Q:  Clarify the distance between fence posts, Specification calls for 8’, details call for 10’? 

A:  See revised Specification section 31 31 13 – Chain Link Fences and Gates dated October 3, 2019 

attached. Spacing shall be 10’ max. 

 

Q:  Please clarify if Mapei PU2K is an acceptable Synthetic Turf adhesive.? 

A:  Refer to requirements for synthetic turf carpet seaming in Specification Section 32 18 13 dated 

October 3, 2019. Acceptance of adhesive will be dependent on weather conditions at time of installation. 

 

Q:  Alternate #1 – Turf sideline lettering:  Drawings indicate a two-color text.  Specifications list a 

three-color text.  Please Clarify. 

A:  Disregard colors listed in the specification.  Side line text for this Alternate shall be two color: Navy 

Blue with White border.   
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Q:  Field Utilities.  Please Clarify. 

A:  Contractor shall be responsible for providing all material, labor, and other items necessary to 

install utility conduits, utility boxes, com boxes, pull wires and items necessary for the complete 

infrastructure under the base bid. Base bid shall include an additional allowance of $50,000 for the 

pulling and connection of electrical wiring. 
 

Q: Please clarify scoreboard connections under Alternate. 

A:  New scoreboard shall include hard communication to the existing press box. 

 

Q:  Modification to existing stairs, are handrails required?   

A:  Yes, new handrails are required at all modified stair locations. 

 

Q:  Can subsoil material removed from the track and field be used as ‘compacted earth fill’ as called out 

on Sheet C9.01 under the stabilization stone below the bleachers. 

A:  Contractors may use inorganic materials removed from the track and field as ‘compacted earth 

fill’. Organic materials (other than topsoil) shall be removed and disposed of off-site by Contractor. 
 

CHANGES TO SPECIFICATIONS 

Section 31 31 13 Chain Link Fencing:  Replace entire section with section 31 31 13 dated October 3, 2019 

Section 32 18 13 Synthetic Grass Surfacing: Replace entire section with Section 32 18 13 Synthetic Grass 

Surfacing dated October 3, 2019 

 

CHANGES TO DRAWINGS 

Replace the attached sheets dated “9/6/2019 Bid Drawings” with drawings of the same title and number dated 

“10/2/2019 Addendum #2) 

 

C1.01  GENERAL NOTES, DRAWING INDEX AND LOCATION MAP 
C2.01  EXISTING CONDITIONS PLAN 

C3.01   SITE DEMOLITION PLAN 

C4.01  SITE IMPROVEMENTS PLAN 

C5.01   SITE GRADING PLAN 

C6.01  STORMWATER MANAGEMENT PLAN 

C7.01  SITE UTILITIES PLAN 

C8.01  EROSION AND SEDIMENTATION CONTROL PLAN 

C8.02  EROSION AND SEDIMENTATION CONTROL NOTES AND DETAILS 

C9.01-C9.03 CIVIL DETAILS 
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ATTACHMENTS 

 

• (12) C-series drawing sheets as noted above. 

• Section 31 31 13 Chain Link Fencing dated October 3, 2019 

• Section 31 31 13 Chain Link Fencing dated October 3, 2019 

 

END ADDENDUM #2 
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SECTION 32 18 13 – SYNTHETIC GRASS SURFACING (ADDENDUM #2) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. The Contractor, Subcontractors, and/or suppliers providing goods and services referenced in or 

related to this Section shall also be bound by the Related Documents identified in Division 01 

Section “Summary.” 

B. Specification Section 32 18 13.10 Synthetic Grass Surfacing Warranty. 

1.2 SUMMARY 

A. Section includes:  Generally, installation of synthetic turf, over a resilient pad with infill 

consisting of a mix of coated crumb rubber and sand. 

1. Procurement and installation of synthetic grass surfacing. 

2. Procurement and installation of sand and coated rubber infill. 

3. Procurement and installation of Resilient pad. 

4. Pre and post installation testing of synthetic grass system. 

5. Warranty and maintenance requirements for the synthetic grass system. 

6. All incidental work items required to complete the work as shown on the Drawings and as 

called-for in the Specifications.   

B. Contractor shall coordinate work between all Contractors, sections, and trades required for the 

proper completion of the work. Carefully examine all of the Contract Documents for requirements 

which affect the work of this Section.  The exact scope of work of this section cannot be 

determined without a thorough review of all Specification Sections and other Contract 

Documents. 

C. In all cases when conflicts exist between information contained in this Section and in other parts 

of the Contract Documents, Contractor shall assume that the more stringent and highest-

performing solution is required. 

D. Contractor is responsible for all health and safety. 

E. It is the Owner intent to meet the requirements for FIFA Quality Pro, World Rugby, and FIH 

Multi-Sport Field at the completion of the installation and to meet the requirements for FIFA 

Quality, World Rugby, and FIH Multi-Sport for the life of the warranty period (8-years). The field 

will not be required to be FIFA Certified or World Rugby at this time, but rather meet the 

requirements for all three organizations. 

1.3 REFERENCES 

A. Reference herein to any technical society, organization, group or regulation are made in 

accordance with the following abbreviations and, unless otherwise noted or specified, all work 

under this Section shall conform to the latest edition as applicable. 



LEDYARD HIGH SCHOOL TRACK AND FIELD RENOVATION PROJECT 

LEDYARD, CT KBA #19016.00 

  

SECTION 32 18 13 - Page 2 of 30 

SYNTHETIC GRASS SURFACING 
September 6, 2019 

October 3, 2019-Addendum #2 

B. American Society for Testing and Materials (ASTM) 

1. ASTM D 789 - Yarn Melting Point 

2. ASTM D 1335 - Standard Test Method for Tuft Bind of Pile Yarn Floor Coverings  

3. ASTM D 1577 - Standard Test Methods for Linear Density of Textile Fibers (Fiber Denier) 

4. ASTM D5034 – Standard Testing Method for Breaking Strength and Elongation of Textile 

Fabrics (Grab Test) 

5. ASTM D5035 – Standard Testing Method for Breaking Force and Elongation of Textile 

Fabrics (Strip Method) 

6. ASTM D 2256 - Standard Test Method for Tensile Properties of Yarns by the Single-Strand 

Method (Breaking Strength and Elongation) 

7. ASTM D 2859 - Standard Test Method for Ignition Characteristics of Finished Textile 

Floor Covering Materials (Flammability) 

8. ASTM D 3218 – Standard Test for Fiber Thickness (Microns) 

9. ASTM D422 Particle-Size Analysis 

10. ASTM D 4491 - Water Permeability of Geotextiles by Permittivity. 

11. ASTM F 355 - Standard Test Method for Impact Attenuation of Playing Surface Systems 

and Materials. 

12. ASTM F 1551 - Comprehensive Characterization of Synthetic Turf Playing Surfaces and 

Materials (for those not covered above) 

13. ASTM F 1632 - Particle Size Analysis and Sand Shape Grading of Golf Course Putting 

Green and Sports Field Rootzone Mixes 

14. ASTM F 1936 - Standard Specification for Impact Attenuation of Turf Playing Systems as 

Measured in the Field 

15. ASTM F2157 - Standard Test Method for Base Material Evenness 

16. ASTM F 2765 - Standard Specification for Total Lead Content in Synthetic Grass Fibers. 

C. National Federation of State High Schools (NFHS) 

D. Synthetic Turf Council Guidelines (STC) 

E. Connecticut Interscholastic Athletic Conference (CIAC) 

F. American Sports Builders Association (ASBA) 

1.4 DEFINITIONS 

A. Most terms used within the documents are industry standard. Certain words or phrases shall be 

understood to have specific meanings as follows: 

1. Provide:  Furnish and install completely connected up and in operable condition. 

2. Furnish:  Purchase and deliver to a specific location within the building or site. 

3. Install:  With respect to equipment furnished by others, install means to receive, unpack, 

move into position, mount and connect, including removal of packaging materials. 
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4. Synthetic Turf Testing Agency (Testing Agency): Agency to perform testing on the 

synthetic turf system. All testing shall be done by a 3rd party testing agency. Performance 

testing and on-site testing shall be performed by an Agency currently holding certification 

by FIFA, World Rugby, and FIH. 

1.5 SUBMITTALS 

A. Bid Submittals 

1. Non-compliance with the bid submittal requirements as specified herein may result in 

rejection of the bid. 

2. The following letters, on the synthetic grass surfacing manufacturer/vendor's letterhead and 

signed by an officer of the company, shall be submitted with the bid.  

a. A letter shall confirm their intent to conform to all requirements set forth in the Bid 

Documents for the Synthetic Grass Surfacing System and qualified installation crew. 

Including, but not limited to, the Bid Drawings, Specifications, Addendum, and RFI 

Clarifications. 

b. Manufacturer's Review of Synthetic Grass Surfacing: A letter confirming that the 

Bid Documents for the Synthetic Grass Surfacing System have been completely 

reviewed by qualified representatives of the materials manufacturer and that they are 

in agreement that the materials and system to be used for the synthetic grass field 

surfacing are proper and adequate for the applications shown and in no way impact 

the system warranty.  

c. Sample manufacturer’s warranty and maintenance requirements for the synthetic 

turf system proposed for this project. 

3. The following letters, on the Resilient pad manufacturer/vendor's letterhead and signed by 

an officer of the company, shall be submitted with the bid.  

a. A letter shall confirm their intent to conform to all requirements set forth in the Bid 

Documents for Resilient pad and qualified installation crew. Including, but not 

limited to, the Bid Drawings, Specifications, Addendum, and RFI Clarifications. 

Letter shall specifically confirm the ability to meet the resilient pad performance 

requirements set forth in this specification. 

b. Manufacturer's Review of Synthetic Grass System A letter confirming that the Bid 

Documents for the synthetic turf system have been completely reviewed by qualified 

representatives of the materials manufacturer and that they are in agreement that the 

materials and system to be used are proper and adequate for the applications shown 

and in no way impact the pad warranty. 

c. Sample manufacturer’s warranty for the resilient pad proposed for this project. 
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B. Pre-Manufacturing Submittals 

1. The intent of the pre-manufacturing submittal is for the synthetic turf manufacturer to 

provide the required documentation listed below for the manufacturers standard system 

that most closely resembles the system specified and has been previously tested for 

conformance to the requirements below. The intend of this section is for manufactures to 

provide a system that has been previously tested, not to require a manufacture to conduct 

the required pre-manufacturing submittal testing on a non-standard system. Systems that 

meet the requirements of this system and have been approved by FIFA should meet the 

requirements of this specification, with the possible exception of the infill material and 

resilient pad. 

2. Material Testing: Submit for approval test results for all material testing performed under 

“Quality Control Testing, Pre-Manufacturing” herein. Provide copies of all Testing 

Agency reports. Testing shall be no more than 18 months old from date of submittal. 

3. Product Data: Submit manufacturer's general specifications and installation instructions for 

all products in the Synthetic Grass Surfacing System, including certifications and other 

data as may be required, to show compliance with the Contract Documents. 

a. Material Safety Data Sheets (MSDS) sheets for all products and product 

components, as necessary. This shall include solvents and other products required 

as part of clean-up. 

b. Certified Statement of the presences of toxic and or hazardous materials.  Any toxic 

and/or hazardous material exceeding 100 parts per million (ppm) shall be identified 

in list form.  The list shall reference the standard in name and threshold if applicable, 

and the test results.  This requirement is above and beyond the requirements for 

MSDS. 

c. Submit manufacturer’s product data for the Resilient pad demonstrating compliance 

with this specification. Include manufacturer’s written instructions and procedures 

for each product. 

4. Material Samples: Submit two (2) samples for approval for all materials under 2.1 

Materials including, but not limited to, the following: 

a. Synthetic Grass Surfacing Fiber: Provide samples for each color used for the field, 

markings, and logos. 

b. Synthetic Grass Samples: Twelve-inch (12") square samples of un-filled synthetic 

grass for each color used for the field. The samples shall be the manufacturers 

standard product that most closely resembles the specified system and is to be 

reviewed as the general product intended for use on the field. Manufacturer shall 

note any discrepancies between the standard product sample submitted and the 

product to be manufactured for this project. 
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c. Seaming Materials: Twelve-inch (12") long samples of all materials to be used for 

seaming of the synthetic grass turf system including, but not limited to, glue and 

seaming tape. 

d. Synthetic Grass Surfacing Infill: One-pound samples of sand and coated rubber (in 

separate bags). 

e. Resilient Pad Sample: Twelve-inch (12") square samples of resilient pad.  

5. Shop Drawings: Submit for approval the following: 

a. Seaming plan; Seams of the field shall not coincide with the subsurface drain system 

nor seams of pad (if applicable). 

b. Field Marking Layout, including logos. Layouts for all sports shown on the 

Drawings showing any field lines, markings, boundaries on the appropriate field(s) 

and all specified colors.  All markings shall be tufted in the factory or inlaid. Provide 

certification that field layouts meet all NFHS and CIAC sport marking requirements 

as installed in the field. 

c. Details on field construction, making special note of any details that may deviate 

from the Drawings or Specifications. Include: edge detail, goal post detail, covers 

for access to subsurface structures, other inserts, etc. 

6. Warranties: Submit a draft copy of the warranties in Owner's name for all products 

furnished under this section for review and approval. 

7. Testing Agency: Submit qualification of testing agency(s) for review and approval. 

8. Synthetic grass surfacing manufacturer/vendor and installer qualifications: 

a. Installer Qualifications: Synthetic Grass Installation Sub-Contractor shall certify in 

writing the designated supervisory personnel on the project are competent in the 

installation of the all-weather grass material, including gluing or sewing seams and 

proper installation of the infill mixture.  The synthetic grass surfacing installer shall 

have a representative on-site to certify the installation and warranty compliance. 

Provide experience to show that installation crew is competent to complete the level 

of work outlined in this project. Synthetic Grass Installation Sub-Contractor's 

superintendent shall demonstrate experience that the superintendent is competent to 

oversee and complete the level of work outlined in this project.   

b. At a minimum, provide the following documentation: Fifteen (15) reference projects 

consisting of Synthetic Grass Multi-Sport Grass Fields of 75,000 square-feet or 

larger within the past five (5) years completed by the proposed on-site full-time 

installation superintendent. 
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c. Project Information: At a minimum, provide the following information for each 

reference project: 

1) Project Name 

2) Project Location 

3) Project scope 

4) Construction timeline 

5) Construction cost 

6) Reference name, title, affiliation, and contact information. 

9. Resilient Pad: 

a. Resilient pad manufacturer/vendor and installer qualifications: 

1) Installer Qualifications; Resilient pad Installation Sub-Contractor shall certify 

in writing the designated supervisory personnel on the project are competent 

in the installation of the Resilient pad material. The Resilient pad installer 

shall have a representative on-site to certify the installation and warranty 

compliance. Provide experience to show that installation crew is competent 

to complete the level of work outlined in this project. Resilient pad 

Installation Sub-Contractor's superintendent shall experience to demonstrate 

that the superintendent is competent to oversee and complete the level of work 

outlined in this project.   

2) At a minimum, provide the following documentation: Fifteen (15) reference 

projects consisting of Resilient pads of 75,000 square-feet or larger within the 

past five (5) years completed by the proposed on-site full time installation 

superintendent. 

3) Project Information: At a minimum, provide the following information for 

each reference project: 

a) Project Name 

b) Project Location 

c) Project scope 

d) Construction timeline 

e) Construction cost 

f) Reference name, title, affiliation, and contact information. 

10. Field Maintenance Equipment: 

a. 2.1 Materials, H. Field Maintenance Equipment 

11. Field Attic Stock 

a. 2.1 Materials, G. Attic Stock 

12. Surveyor: Submit name and qualifications of Professional Land Surveyor who will be 

responsible for layout and verification of the work of this Section. 

C. Post Manufacturing/Pre-Installation Submittals 

1. Material Testing: Submit for approval test results for all material testing performed under 

“1.8 Quality Control Testing, Post-Manufacturing/Pre-Installation” herein. Provide copies 

of all testing agency reports.  
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2. Material Samples: Submit two (2) samples, with required testing data, for approval for all 

materials under 2.1 Materials including, but not limited to, the following: 

a. Synthetic Grass Carpet Sample: Twelve-inch (12") square samples of un-filled 

synthetic grass for each color manufactured for the project. Samples shall be the 

same as samples send to the testing agency for conformance of the product 

declaration. 

b. Synthetic Grass System Sample: Sample box of synthetic grass system, including 

infill material.  

3. Acceptance of Prior Work: Refer to section 3.2 Examination. 

D. Post-Installation Submittals 

1. Material Testing: Submit for approval test results for all material testing performed under 

“1.8 Quality Control Testing, Post-Installation” herein. Provide copies of all testing agency 

reports.  

E. Warranty Quality Control Submittals 

1. Material Testing: Submit for approval test results for all material testing performed under 

“Quality Control Testing, Warranty” herein. Provide copies of all testing agency reports to 

the Owner and Landscape Architect for review and approval for the entire warranty period.  

1.6 QUALITY ASSURANCE 

A. Use adequate numbers of skilled workmen who are thoroughly trained and 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. 

B. The Owner, or Landscape Architect on the Owners behalf, reserves the right to submit any 

material, either before or after installation, for testing it deems necessary to satisfy the conditions 

of this contract. 

1. Any material tested and found not in compliance with the contract will be rejected and 

replaced with material conforming to the specifications. This will be done at the sole 

expense of the Contractor. 

2. Any testing performed by the Owner will be at the Owner's expense. The Contractor is 

responsible for the cost of all testing that fails. Contractor will bear the cost of all retesting 

as required by the Owner. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Schedule delivery to minimize on-site storage.  Segregate differing materials and prevent from 

contamination with other materials. 
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B. Packing and Shipping: Deliver products in original unopened packaging with legible 

manufacturers' identification. All materials shall be stored in a dry place out of the direct sunlight. 

C. Resilient pad 

1. Follow manufacturer’s recommendations for packaging, transportation, and delivery to 

ensure materials are not damaged.  Furnish materials in wrapping that protects the material 

from ultraviolet radiation and from abrasion due to shipping and hauling. 

2. Materials shall be stored on a prepared surface.  Protect materials from puncture, dirt, 

grease, water, moisture, mud, mechanical abrasions, excessive heat or cold, or other 

damaging circumstances. 

D. Prior to the installation of any materials and immediately upon delivery of the synthetic grass 

system and components to the project site, the Contractor shall inspect materials as follows: 

1. For damaged or defective items. 

2. Measure synthetic grass roll lengths, perforations, and uniformity. 

3. Adhesives and seaming tap shall arrive in sealed dry containers and be kept in adequate 

temperature per manufactures requirements. 

4. Rubber in-fill shall arrive in large sacks or bags without tears and loose material. 

5. Rubber in-fill shall arrive dry and loose. No Rubber shall be accepted that is bulked or 

solid. 

6. Rubber in-fill shall be free of exposed metal particles. 

7. Sand in-fill shall be free from contamination of site materials. 

E. Bulk Materials: Deliver materials in clean, washed and covered trucks to eliminate contamination 

during transportation. On site stockpiling locations to be coordinated with the Owner. Stockpile 

only in areas free of debris and away from drainage routes. Cover all materials with plastic or 

geotextile if materials are to be stockpiled more than 48 hours. 

1.8 QUALITY CONTROL TESTING 

A. All sampling/testing shall be the responsibility of Contractor.  Contractor shall retain and pay for 

the services of a third-party Testing Agency to perform all sampling/testing in accordance with 

applicable standards. 

B. All testing shall be completed by an independent (third-party) Testing Agency as approved by 

Landscape Architect.  Testing must be for current materials with current date from independent 

testing laboratory as described herein. 

C. Certified copies of laboratory reports shall be submitted for all testing. 

D. Pre-Manufacturing Testing 

1. The intent of the pre-manufacturing testing is for manufacturers to submit the required 

testing for a previously tested standard materials and systems that most closely 

resembles the specified system. Manufacturer shall note any discrepancies between the 
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standard materials and systems previously tested and the system proposed for this project, 

if any. 

a. IT IS NOT THE INTENT OF PRE-MANUFACTURING TESTING SECTION TO REQUIRE 

MANUFACTURERS TO ENGAGE IN TESTING OF MATERIALS OR SYSTEMS NOT PREVIOUSLY 

TESTED AFTER BIDS HAVE BEEN RECEIVED. 

1) PREVIOUS TESTING SHALL NOT BE DATED OVER TWO (2) YEARS 

FROM DATE OF BIDDING. 

2) MANUFACTURERS WITHOUT A PREVIOUSLY TESTED SYSTEM 

CLOSELY RESEMBLING THE SPECIFICATION SHALL NOT BE 

CONSIDERED FOR THIS PROJECT. 

2. Timing: Contractor shall submit to Landscape Architect a copy of all test results certified 

by the independent Testing Agency prior to manufacturing of the Synthetic Grass 

Surfacing for the Project. Provide testing data for the following: 

 

TESTING METHOD CHARACTERISTIC DECLARATION 

SYNTHETIC GRASS YARN (include results for each yarn color separately) 

(provide previous results for testing of product that closely meets specification) 
ASTM D1907/ FIFA Test 

Method 23 

Fiber Denier (Dtex) < +/- 10% 

ASTM  D3218/ FIFA Test 

Method 25 

Fiber Microns < +/- 10% 

FIFA Method 22 Pile Yarn Characteristic Same Polymer 

ASTM D 789 Melting Point > 235 degrees F 

ASTM D 5034 Breaking Strength (length) > 283 lbs./ ft.  

ASTM D 5034 Breaking Strength (width) > 200 lbs./ft 

ASTM F 2765-09 Lead Content < 50 ppm 

Artificial Weathering (FIFA 10) 

EN ISO 20105-A02 Artificial Weathering (5,000 

hours UVA) Turf Color 

Change 

> Gray Scale 3 

EN 13864 Artificial Weathering (5,000 

hours UVA) Pile Yarn Tensile 

Strength 

<50% reduction 

SYNTHETIC GRASS INFILL MATERIALS  

(include results for each infill material separately) 

(provide previous results for testing of product that closely meets specification) 
EN 71-3 Safety of Toys Part 3 Pass 

ASTM F3188 Safety of Synthetic Turf Infill Pass 

EN 933/ FIFA Test Method 

20 

Particle Size Max. 1 sieve difference 

EN 14955 Particle Shape Same Shape 

EN 1097-3 Bulk Density ± 15% of specification 

EN ISO 20105-A02 Artificial Weathering (5,000 

hours UVA) Polymetric Infill 

Color Change 

> Grey Scale 3, no change in 

shape 
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TESTING METHOD CHARACTERISTIC DECLARATION 

RESILIENT PAD 

(previous results for testing of product that closely meets specification) 

EN 1969 Thickness >17 mm 

ASTM F355-A/F1936 Impact Attenuation(g-max) < 110 G’s 
EN 1177 Impact Attenuation, Head 

Injury Criteria (HIC) 
0.9 

EN 14809/ FIFA 05a&15 Vertical Deformation 4.5mm to 6mm 

EN 14808/ FIFA 04&09 Force Reduction 55% to 70% 

ASTM F1551/EN 12616 

(FIFA Method 24) 

Water Infiltration Rate  >50 in./hr. vertically 

Thermal Expansion (per 1°C) ASTM D696-03 <.0.1mm/M 

Compression Strength ASTM D3575 
> 25 psi @ 25% 

> 40 psi @ 50% 

Compression Set – Static 

Load 

(35psi for 30 min at 23°C 

 after 24 hrs) 

ISO 1856C <7.5% max 

Microbiological Analysis 

Bacteria Resistance,  

Fungal Resistance 

Chemical resistance 

ASTM G22-76 

ASTM G21-96 

ASTM F925 

No growth or  

detrimental effects 

Accelerated Aging 

20 yr model - % tensile 

strength loss 

20 yr model - % elongation 

loss 

 
-<10% after 120 days @ 85C 

-<5% after 120 days at 85C 

SYNTHETIC GRASS SYSTEM 

(provide previous results for testing of product that closely meets specification) 

ASTM D5848/ISO 2549 Pile Height (Pile Length Above 

Backing) 

<5% 

ASTM D5793 Stitch Gauge < 3/8” 

ISO 1763 Tufts per Unit Area/Knots per 

Woven Area 

 

ASTM D5848/ISO 8543 Pile Weight < +/- 5% of product 

declaration 

ASTM D5848 Total Weight  

ASTM D1335/ISO 4919 Turf Bind (withdrawal) .30N (unaged) 

EN 13744 & ASTM 

D1335/ISO 4919 

Turf Bind (withdrawal) .30N (after immersion in hot 

water) 

EN 1969/ FIFA Test 

Method 18 

Free Pile Height < ½” Fiber Reveal 

EN 13746 Dimensional Stability >0.5% After Each Stage 

EN 1969/ FIFA Test 

Method 21 

Infill Depth < ½” Fiber Reveal 

EN 12228 Method 1 Joint Strength – unaged 1000N/100mm (bonded) 

EN 13744 & EN 12228 

Method 1 

Joint Strength – after 

immersion in hot water 

1000N/100mm (bonded) 

EN 13672 Lisport XL Simulated Wear  

(can be equivalent yarn on 

similar system) 

> 6,000 passes without 

splitting 
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ASTM F1551/EN 12616 

(FIFA Method 24) 
Water Infiltration Rate  >16 in./hr. (>180mm/h2) 

ASTM F355-A/F1936 Impact Attenuation(g-max) < 100 G’s 

EN 1177 Impact Attenuation, Head 

Injury Criteria (HIC) 

<900 @ 1.4m 

EN 14808/ FIFA 04&09 Force Reduction 55% to 70% 

EN 14809/ FIFA 05a&15 Vertical Deformation 4mm to 11mm 

EN 15301/ FIFA 06&15 Rotational Resistance 27n to 48n 

3. Any system material previously tested and found not in compliance with the contract may 

be rejected and Contractor shall submit a material found to be acceptable. 

4. The Owner, or Landscape Architect on the Owner behalf, reserves the right to 

independently test any material. Any testing performed by the Owner will be at the Owner's 

expense. The Contractor is responsible for the cost of all testing that fails. Contractor will 

bear the cost of all retesting as required by the Owner. 

5. The approved testing results shall be referred to as the ‘manufacturers declaration’ for the 

remainder of this section. 

E. Post Manufacturing/Pre-Installation Material Identification Testing  

1. Samples, as required to perform the testing below, of the materials manufactured for this 

project shall be submitted to the independent Testing Agency. 

2. Timing: Contractor shall submit to Landscape Architect a copy of all test results certified 

by the Independent Testing Agency prior to shipping of the Synthetic Grass System 

materials to the Project. Provide testing data for the following: 

PRODUCT IDENTIFICATION - SYNTHETIC GRASS SURFACING CARPET 

ISO 8543 Total Mass Per Unit Area < 5% 

ISO 1763 Tufts per Unit Area/Knots 

per Woven Area 

<10% manufacturers 

declaration 

ISO 4919 Turf Withdrawal Force >95% of manufacturers 

declaration 

ASTM D5848/ISO 2549 Pile Height (Pile Length 

Above Backing) 

<5% 

ASTM D5848/ISO 8543 Pile Weight > 95% 

ASTM D 1335 Tuft Bind (w/out infill) > 6.8 lbs. or 30N 

ASTM D 5848 Primary Backing Weight ± 2 oz./yd2 of manufacturers 

declaration 

ASTM D 5848 Secondary Backing Weight ± 2 oz./yd2 of manufacturers 

declaration 

Visual Perforations >3/16” dia. holes,  

spaced 4” on center 

PRODUCT IDENTIFICATION – PILE YARN 

ASTM D 1907/FIFA Test 

Method 23 

Denier (Dtex) ± 5% of manufacturers 

declaration 
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ASTM D 3218/FIFA Test 

Method 25 

Microns ± 5% of manufacturers 

declaration 

PRODUCT IDENTIFICATION – INFILL (for each infill material) 

EN 933/ FIFA Test Method 

20 

Particle Size Max. 1 sieve difference 

EN 14955 Particle Shape Same Shape 

EN 1097-3 Bulk Density ± 10% of manufacturers 

declaration 

PRODUCT IDENTIFICATION – RESILIENT PAD 

 Composition Similar Composition 

EN 1969 Thickness >90% of manufacturers 

declaration 

EN 12230 Tensile Strength 0.15MPa 

 

3. Any material tested and found not in compliance with the contract may be rejected and 

Contractor shall submit a material found to be acceptable. 

 

4. The Owner, or Landscape Architect on the Owner behalf, reserves the right to 

independently test any material. Any testing performed by the Owner will be at the Owner's 

expense. The Contractor is responsible for the cost of all testing that fails. Contractor will 

bear the cost of all retesting as required by the Owner 

F. Post Manufacturing/Pre-Installation Performance Testing 

1. Samples, as required to perform the testing below, of the synthetic grass carpet, infill 

material, and resilient pad system shall be submitted to the Independent Testing Agency. 

2. Timing: Contractor shall submit to Landscape Architect a copy of all test results certified 

by the Independent Testing Agency prior to shipping of the Synthetic Grass System 

materials to the Project. Provide testing data for the following: 

 

SYNTHETIC GRASS SURFACING SYSTEM (carpet, infill, and resilient pad) 

 

EN 1969/ FIFA Test Method 

18 

Free Pile Height < ½” Fiber Reveal 

 Infill Ratio  

ASTM F1551/EN 12616 Water Infiltration Rate  >16 in./hr. 

ASTM F 1936 Impact Attenuation(g-max) < 100 G’s 

EN 1177 Impact Attenuation, Head 

Injury Criteria (HIC) 

<900 @ 1.4m 

EN 14808/ FIFA 04&09 Force Reduction 55% to 70% 

EN 14809/ FIFA 05a&15 Vertical Deformation 4mm to 11mm 

EN 15301/ FIFA 06&15 Rotational Resistance 27n to 48n 

EN 12235/ FIFA 01&15 Vertical Ball Rebound 60cm to 100cm 

EN 12234/ FIFA 17 & 15 Reduced Ball Roll 4m to 10m 
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FIFA 02 Angle Ball Rebound 45% - 70% 

FIFA 04a & 15 Shock Absorption 57% - 68% 

3. Any material tested and found not in compliance with the contract may be rejected and 

Contractor shall submit a material found to be acceptable. 

4. The Owner, or Landscape Architect on the Owner behalf, reserves the right to 

independently test any material. Any testing performed by the Owner will be at the Owner's 

expense. The Contractor is responsible for the cost of all testing that fails. Contractor will 

bear the cost of all retesting as required by the Owner. 

G. Drainage Testing, Pre-Construction 

1. Refer to Specification Section 33 46 16 Field Subdrainage System for testing and approval 

requirements of the synthetic turf field base. 

2. Synthetic turf system installer shall submit pre-installation base acceptance letter. 

H. Post-Installation Testing 

1. Timing: Testing shall be completed on-site and within five (5) days of the completion of 

installation.  

 

2. Contractor shall submit to Landscape Architect a copy of all test results certified by the 

independent Testing Agency. Provide testing data for the following: 

 

DRAINAGE STONE (installed on-site, prior to installation of resilient pad) 

SEE SPECIFICATION SECTION 33 46 16 ‘FIELD SUBDRAINAGE SYSTEM’ 

SYNTHETIC GRASS SURFACING SYSTEM (installed on-site, after installation 

of synthetic grass surfacing, infill, and resilient pad) 

ASTM F1551/EN 12616 Water Infiltration Rate >16 in./hr. 

(1 test per 20,000 s.f.) 

EN 1969/ FIFA 21 Infill Depth Measurement  ± 10% of specification 

(any location, not average) 

EN 13036/FIFA 12 Planarity/Surface Regularity <10 mm 

ASTM F 1936 Impact Attenuation(g-max) 

(minimum 10 locations) 

< 95 G’s (any location, 

not average) 

EN 1177 Impact Attenuation, Head 

Injury Criteria (HIC) 

(minimum 10 locations) 

<900 @ 1.4m  

(any location – not 

average) 

EN 14808/ FIFA 04a Shock Absorption 55% to 70% 

EN 14809/ FIFA 05a Vertical Deformation 4mm to 11mm 

EN 15301/ FIFA 06 Rotational Resistance 25n to 50n 

EN 12235/ FIFA 01 Vertical Ball Rebound 60cm to 100cm 

EN 12234/ FIFA 03 Ball Roll 4m to 10m 
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EN 71-3 Safety of Toys Part 3 Pass  

(minimum of 3 samples) 

ASTM F3188 Safety of Synthetic Turf Infill Pass  

(minimum of 3 samples) 

3. Any material tested and found not in compliance with the contract may be rejected and 

Contractor shall rectify the issue to be acceptable. Any area/item not within conformance 

shall be retested at the Contractors expense after remedy is implemented until satisfactory 

results are achieved. 

4. The Owner, or Landscape Architect on the Owner behalf, reserves the right to 

independently test any material. Any testing performed by the Owner will be at the Owner's 

expense. The Contractor is responsible for the cost of all testing that fails. Contractor will 

bear the cost of all retesting as required by the Owner. 

I. Warranty Testing  

1. Timing: Testing shall be completed on-site and annually for the warranty period.  

2. Contractor shall submit to Landscape Architect a copy of all test results certified by the 

independent Testing Agency. Provide testing data for the following: 

 

SYNTHETIC GRASS SURFACING SYSTEM (annually) 

EN 13036 Planarity/Surface Regularity <10 mm 

EN 1969 

 

Infill Depth Measurement ± 10%  of specification 

(1/2” exposed fiber) 

(any location, not average) 

ASTM F 1936 Impact Attenuation(g-max) 

(minimum 10 locations) 

< 100 G’s (individual 

locations, not average field 

results) 

EN 1177 Impact Attenuation, Head 

Injury Criteria (HIC) 

(minimum 10 locations) 

<900 @ 1.4m  

(individual locations, not 

average field results) 

EN 71-3 Safety of Toys Part 3 Pass  

(minimum of 3 samples) 

ASTM F3188 Safety of Synthetic Turf Infill Pass  

(minimum of 3 samples) 

 

 

3. Any materials tested and found not in compliance with the warranty requirements shall be 

rectified at Contractors expense. Contractor shall rectify the issue to be acceptable and pass 

all warranty testing requirements. Any area/item not within conformance shall be retested 

at the Contractors expense after remedy is implemented until satisfactory results are 

achieved. 

1.9 PATENT RIGHTS AND INFRINGEMENT 
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A. The Drawings and Specifications are not indented to be proprietary or in violation of any current 

or pending patents. The Contractor and subcontractors are responsible to provide the Owner and 

Landscape Architect with any violations contained here in prior to bidding. By bidding on the 

project, the Contractor and subcontractors shall hold the Owner, Construction Manager, and 

Design Consultants harmless from infringement of any current or future patent issued for the 

synthetic grass surfacing system. 

B. Contractor and subcontractors shall hold the Owner, Construction Manager, and Design 

Consultants harmless from infringement of any current or future patent issued for the synthetic 

grass surfacing system, fibers, backings, including resilient pad (if required), installation methods 

and vertical draining characteristics. The successful bidder will be required to submit a letter for 

consent from their surety. The Surety shall indemnify the requirements. 

C. There are various established performance criteria throughout this request for products and 

services. There may exist patent coverage for some means and methods of achieving those 

performance criteria. Bidders are responsible for ascertaining that means and methods of the 

products and services which they are providing are not being provided in violation of any such 

patent rights. Bidder’s responsibilities are as follows: 

1. To hold harmless, the Owner, Construction Manager, and Design Consultants, as to any 

violation to include dollar amounts that could be owed as a result of damages for 

infringement including potential treble damages as provided for under U.S. Patent Law.   

2. Any and all costs that the Owner, Construction Manager, and Design Consultants, would 

incur in replacing materials and services which are determined to infringe patent rights.  

3. All administrative, legal and other costs that would be incurred as a result of an 

infringement. 

1.10 WARRANTY 

A. Synthetic Grass Surfacing Warranty – Sports Fields: See Specification Section 32 18 13.10 

Synthetic Grass Surfacing Warranty. 

B. Synthetic Grass Infill Warranty  

1. The Infill Material Manufacturer shall provide a non-prorated Manufacturer/Installer 

Warranty/Guarantee (also referred to herein as the Warranty) for the synthetic grass infill 

materials and installation as specified herein, for a minimum non-pro-rated period of eight 

(8) years to the Owner from the date of Certificate of Substantial Completion. 

2. Infill material shall be warrantied against breakdown of material outside of project 

specifications, deterioration of infill coatings, and failure to adhere to EN 71-3 and ASTM 

F3188 testing. 

C. Resilient pad Warranty’s 

1. The Resilient Pad Manufacturer shall provide a non-prorated Resilient pad 

Manufacturer/Installer Warranty/Guarantee (also referred to herein as the Warranty) for 

the Resilient pad materials and installation as specified herein, for a minimum non-pro-
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rated period of sixteen (16) years to the Owner from the date of Certificate of Substantial 

Completion. 
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2. Warranty shall include coverage for the following: 

a. Drainage issues or failure to drain at rate of 50" per hour or greater.  

b. Undulations or heaving repair for any undulation caused by the padding material 

apparent in the turf over 10mm vertical height, whether periodic (due to weather) or 

persistent. 

c. Persistent depressions, or deformation of the pad material 10 mm or greater caused 

by the resilient pad materials. 

d. Any failure in the physical properties of the resilient pad that negatively affect the 

aesthetics, playability, G-Max rating, HIC rating, or longevity of the synthetic turf 

of the athletic field. 

e. Costs for repair or replacement of the synthetic turf and infill above the resilient pad 

in affected areas in the event of product failure. 

D. The Warranties shall cover, in general, the usability of the Synthetic Grass System: accessories, 

use, characteristics, and suitability, of the installation to the minimums specified in this Section. 

E. All items covered by the warranty are to be replaced or repaired with new materials, including 

installation at the sole expense of the warranting material manufacturer/supplier over the life of 

the Warranty. 

F. Sports Field Synthetic Grass System Use: The materials utilized in the sports field synthetic grass 

system (carpet, infill, resilient pad, seaming, logo’s, inlays, etc.) shall be guaranteed for the 

designated uses as follows: 

1. Football, Rugby, Soccer, Baseball, Softball, Field Hockey, Lacrosse 

2. Marching Band 

3. Graduations and Ceremonies 

4. Physical Education and Intramural Sports Programs  

5. Physical Education exercises and activities 

6. Pedestrian traffic and other similar uses  

7. Pneumatic rubber-tired maintenance and service equipment, designed for use on athletic 

fields and golf courses. 

G. Warranty documents and terms of Warranty shall be in accordance with this Specification. 

1. The use of the Manufacturers’ standard or modified form of Warranty shall in no 

circumstance supersede the conditions set forth in this Specification Section, which shall 

be considered part of the Warranty. 

2. This Warranty shall constitute a contract made in the State of where the project is located 

and shall be governed by the laws of that State. 

H. All Warranties shall include coverage for the following: 
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1. Drainage issues, or failure to drain at the specified rate.  

2. Any failure in the physical properties that negatively affect the aesthetics, playability, G-

Max rating, HIC rating, or longevity of the synthetic grass. 

I. Test results, field repairs, and field concerns shall be submitted to the Owner and the Landscape 

Architect in a Field Inspection Report and Testing Results for review. 

1.11 WARRANTY AND MAINTENANCE OBLIGATIONS 

1. The Synthetic Grass Manufacture/Supplier shall be required to provide testing, as 

described under G. Warranty Testing, and inspection plan for the lifespan of the warranty 

as part of this Contract and shall submit a schedule of visits at the time of completion.  

a. Contractor shall make corrections as necessary to meet all testing requirements. 

2. The Synthetic Grass Manufacture/Supplier to return to the site once (1) per year for the 

duration of the warranty, no less than 8 visits. 

3. The Synthetic Grass Manufacture/Supplier shall inspect any areas of concern and make 

repairs as necessary under warranty during each visit including, but not limited to, the 

following: 

a. Nailer Board/Concrete Anchor Cub Repairs (general contractor) 

b. Inlays, Numbers, Logo, and Seam Conditions 

c. Fiber Conditions 

d. Fiber Height 

e. Infill Condition 

f. Infill Height/ Compaction 

1) Sports Fields: Additional infill may be required by the Contractor to maintain 

the G-Max, HIC levels and required infill depths. 

4. Test results, field repairs, and field concerns shall be submitted to the Owner and the 

Landscape Architect in a Field Inspection Report and Testing Results for review. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Resilient Pad/Shock Pad 

1. Commercially available panelized/modular resilient pad system designed for multi-sport 

uses.  Resilient pad shall consist of prefabricated, interlocking units configured for 

installation beneath a synthetic turf system.  

2. Compatibility:  Resilient pad shall be compatible with the submitted synthetic grass 

surfacing and the infill material. The grass surfacing and pad shall provide an acceptable 

system.  Resilient pad shall be in all ways compatible with the specified grass surfacing 
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and infill, and shall not affect the synthetic grass warranty, as well as the grass surfacing 

submitted shall not affect the pad warranty.  Pad shall be intended for installation on a 

gravel base without the use of adhesives or separation fabric. 

3. Load Capacity: No permanent deformation under periodic loading (e.g. grooming 

equipment, or ambulance).  

4. Connectors, couplers, and other fittings shall not be required to connect resilient pad 

panels. Material of construction and configuration shall be in accordance with the resilient 

pad manufacture’s requirements or recommendations, whichever is more stringent. 

5. Warranty: Minimum 16-year manufacturer's warranty.  

6. Resilient pad performance requirements: 

Resilient Pad 

Characteristic Testing Method Requirements 

Material Thickness >17 mm (0.55 inch) +/-0.18 inch 

Format / Type Sheet/ Interlocking panels 

Drainage / Permeability 
ASTM F1551:DIN 

18-035 part 6 

Perforated or Permeable 

50 inches per hour minimum 

PERFORMANCE CRITERIA 

SEE SECTION 1.8 QUALITY CONTROL TESTING, D. Pre-Manufacturing Testing 

7. Manufacturer shall provide documentations that the Resilient pad meets the following: 

a. Product meets human health and total threshold limit concentrations using EPA 

method 3052  

b. Product meets human health and total threshold limit concentrations for Title 22 

(CAM 17) metals using EPA 6010B/7471A and hexavalent chromium using EPA 

method 7196A. 

B. Synthetic Grass Surfacing Carpet 

1. All components and their installation method shall be designed and manufactured for use 

on outdoor athletic fields. The finished surface shall resist abrasion and cutting from 

normal use.   

2. The materials as hereinafter specified should be able to withstand full climatic exposure in 

all climates, be resistant to insect infestation, rot, fungus, mildew, ultraviolet light, heat 

degradation, and be non-allergenic and non-toxic. The entire system shall be constructed 

to maximize dimensional stability, to resist damage and normal wear and tear from its 

designated uses and to minimize the ultra-violet degradation. 

3. The system shall have the basic characteristics of flow-through drainage, allowing free 

movement of surface runoff through the synthetic grass system where such water may flow 

to the existing base and into the field drainage system. 
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4. Pile fibers shall resemble freshly grown natural grass in appearance, texture and color 

(except as noted for markings and graphics). Streaks, discoloration, or different dye lots 

shall not be accepted. 

5. Manufacturer is to guarantee that the synthetic grass fiber is adaptable to painted lines. 

6. The synthetic grass surfacing systems shall be a proven athletic caliber yarn designed 

specifically for outdoor use and stabilized to resist the effect of ultraviolet degradation, 

heat, foot traffic, water, and airborne pollutants.  

7. All adhesives used in bonding the system together shall be resistant to moisture, bacterial 

and fungus attacks, and resistant to ultra-violet rays at any location upon installation. 

8. Fabric surface shall be constructed and installed in minimum widths of 15 feet with no 

longitudinal or transverse seams, except for inlaid lines with a finished roll assembly. 

9. The Synthetic Grass System shall remain free draining at all times before, during, and after 

the infill materials are installed. 

10.  The synthetic grass surfacing shall be made up of the following systems: 

a. Multi-Sport Field – Tufted combination of Diamond Shaped Monofilament and Slit-

Film, and thatch fibers. 

b. The intent of the system is for manufacturers to utilize a standard system that most 

closely resembles the specified system. Refer to Section 1.8 Quality Control for 

system performance and safety requirements. 

 

c. IT IS NOT THE INTENT OF THE PRE-MANUFACTURING TESTING SECTION TO REQUIRE 

MANUFACTURERS TO ENGAGE IN TESTING OF SYSTEM NOT PREVIOUSLY TESTED 

BETWEEN THE TIME OF BID AND MANUFACTURING. 

1) MANUFACTURERS WITHOUT A PREVIOUSLY TESTED SYSTEM CLOSELY 

RESEMBLING THE SPECIFICATION SHALL NOT BE CONSIDERED FOR THIS 

PROJECT. 

 

Synthetic Turf Carpet Properties: 
Denier 9,000 (mono & slit-film) 

  5,000 (thatch/rootzone/spikezone) 

Microns 310 microns (mono) 

120 microns (slit-film) 

Pile Height 2 inches  

Pile Weight (Total) 60 oz. 

Stitch Gauge < 3/8” 

 

C. Perforations 

1. Synthetic grass carpeting shall be perforated to provide vertical drainage as specified 

herein. 

2. Size and spacing of perforations shall be as specified herein. Spacing of perforations shall 

be uniform in both directions. 
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3. Perforations shall be complete and full diameter for a minimum of 95% of each roll. 

4. Perforations shall be tested by passing a 3/8" drill bit through the holes with no more than 

7 lbs. pressure. 

D. Markings and Logos 

1. All field lining, marking, field boundary system with team area limits, logos, etc. shall be 

same material (yarn, infill, and backing) as playing field system. 

2. Lines, logos, and graphics to be installed on the synthetic grass surface as per documents 

are to be tufted in the factory to the maximum extent practical.  Those not tufted in the 

factory shall be inlaid in the field (shaving is not permitted). 

3. A complete field lining, marking, and field boundary system with team area limits, etc. 

shall be provided with the initial installation. Layouts shall be accurately surveyed and 

marked prior to installation.  Layouts shall include all incidental markings required by the 

NFHS or state athletic organization, whichever is applicable. 

4. All markings shall be uniform in color, providing a sharp contrast with the synthetic grass 

field color and shall have sharp and distinct edging. 

5. Logos and lines shall be true and shall not vary more than 1/2" from specified width and 

location.  

6. Turf Graphics (other than field lining) 

a. Base Bid Field Graphics: (See drawings for detail and location) 

1) Three color Centerfield logo 

2) Navy Blue color safety run-out areas/Border 

b. Alternate Field Graphics: (See drawings for detail and location) 

1) Two color ‘COLONELS’ text at center of each sideline (see drawings for 

detail and location) 

E. Adhesive Materials and Seaming Tape 

1. Adhesive material to fix the synthetic grass carpet to the seaming tape shall be a 

polyurethane adhesive: 

a. NORDOT Adhesive by Synthetic Surfaces Inc. 

b. Turfbond Synthetic Turf Adhesive 

c. Mapei Ultrabond Turf PU Single Component Adhesive 

2. If a hot melt welding method is used, the glue shall have an application temperature of 325 

degrees F. with a melting point of 180 degrees F. Material shall be National Adhesive #34-

5372 or equal. Submission of all hot melts shall be 10 calendar days prior to installation. 

a. Hot melt shall not be used to adhere synthetic turf carpet to concrete anchor 

curbing. 
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3. Bonding surfaces shall be clean, dry, and free from grease, oil, wax, weak oxide films, 

mold release agents, and other surface contaminants. 

4. The adhesive shall be applied at the rate not to exceed 60 square feet per gallon. 

5. The adhesive shall have the same warranty period as the synthetic grass system. 

6. Seaming tape shall be a 12'' wide polypropylene or polyethylene fabric acceptable for use 

with the synthetic turf carpet system and the adhesive material. 

7. Seaming tape shall meet FIFA Joint Strength >25N/100mm 

8. Sewn seams are not acceptable. 

F. Infill  

1. Infill Materials shall be uniformly filled to a depth which leaves no more than 1/2" of 

exposed pile after settlement.  

a. Infill materials shall consist of a homogeneous non-compacting mixture of silica 

sand and recycled rubber granules meeting the following criteria: Combination of 

sand and coated ambient crumb rubber (SBR) are to be used as the in-fill system, 

the green coated crumb rubber content shall be between approximately 30-40% by 

weight and the sand shall be between 60-70% by weight. Manufacturer to provide 

infill ration based on pre-installation testing. 

b. Coated Ambient Crumb Rubber Infill 

1) Shall be free of all metal and produced of 100% recycled automobile or truck 

tires. The material shall have a size not to exceed 10 mesh nor smaller than 

20 mesh. 

2) The fine particles shall not exceed 10% by volume.  Rubber shall have no 

visible evidence of steel particles present in the final synthetic grass surfacing 

in-fill.  The bulk density of the rubber materials shall not be less than 29.75 

lbs/cubic feet.  

a) Coating color: GREEN 

3) Coated ambient crumb rubber shall be UV stabile and resistant to heat 

degradation. 

c. Sand Infill 

1) Sand shall comprise 100% passing the #16 sieve, no more than 80% passing 

the #30 sieve and no more than 0.5% passing the #50 sieve per ASTM E-1. 

G. Additional Field Materials (Attic Stock)  

1. Sports Fields:  

a. The Contractor shall supply and deliver an additional 50 lineal feet of full width 

(15’) material, plus 5 linear feet of full width of each color used. Scraps left from 

the installation process are not acceptable. 
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b. The Contractor shall supply and deliver an additional 2,000 lbs crumb rubber 

material as specified for the sports field synthetic grass surfacing system. The rubber 

infill shall be placed in RubberMaid 50 gallon containers with lockable covers and 

wheels and clearly labeled “FIELD INFILL”. 

2. Seaming Tape and Adhesive: Provide 25' linear feet of seaming tape and sufficient 

gluing materials necessary for seaming repair. Materials shall be easily used by the 

Owner.  

a. 5 Gallon pals of glue material are not acceptable. 

H. Field Maintenance Equipment  

1. Contractor shall provide one (1) complete set of grooming equipment to the Owner. 

a. Synthetic Grass Groomer: 

1) One (1) new and unused GreensGroomer® 926 Integrated Synthetic Turf 

Groomer or approved equal. The synthetic grass groomer shall be a towable, 

non-motorized unit measuring 72" wide by 72" long, (not including the draw 

bar), that is transported on 2 pneumatic tires and incorporates an electric lift 

for raising and lowering. Including the rear finishing brush, it incorporates 

240 linear inches of brushes, of which 164" are configured in 4 distinct angles. 

The Spring Tine Rake is housed within the framework of the unit, and consists 

of 3 rows of 14 tines providing 7/8" spacing with a 40 degree tip bend. The 

Spring Tine Rake is fully retractable with the working depth being adjustable 

with a hand lever. The overall weight of the 926 Integrated Turf Groomer is 

374lbs, and is measured at 0.35lbs/PSI. 

b. Synthetic Grass Debris Sweeper: 

1) One (1) new and unused GreensGroomer LitterKat® 760 Synthetic Turf 

Sweeper or approved equal. Sweeper shall be a towable, non-motorized unit. 

The all steel construction has a frame width of 91" including the wheels. Two 

33" long by 10" diameter continuous nylon bristle brushes are powered by a 

ground driven, direct drive gear with rigid gear guards. A 12V actuator raises 

and lowers the unit for use or transport. Two perforated collection baskets are 

31" long x 35.5" wide x 9" diameter each. Each basket has a 12V vibrator to 

re-distribute infill. The removable draw bar is 56" long x 3" diameter steel. 

The LitterKat Synthetic Turf Sweeper weighs 447lbs. 

c. Synthetic Grass Magnet: 

1) One (1) new and unused GreensGroomer Sportsfield Magnet® SFM or 

approved equal. Synthetic grass magnet shall be a towable unit with a 72"" 

draw bar situated on a frame that rides on 2 pneumatic 280/250-4 ribbed 4-

ply tires with bearings. Measuring 72" wide x 5" long x 2" in height, the 

magnet provides 360 sq. inches of surface. Strength of the magnet is 670lbs 

Pull. The weight of the complete unit is 102lbs. 

d. Synthetic Grass Hand Equipment: 

1) Rakes: The Contractor shall supply at the end of the Project two (2) new and 

unused plastic leaf hand rakes.  

2) Hand Brushes: The Contractor shall supply at the end of the Project two (2) 

new and unused push brooms.  

3) Hand Shovel: The Contractor shall supply at the end of the Project two (2) 

new and unused 27-inch aluminum scoop shovel with fiberglass handle. 
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4) Two (2) Gallon Bucket: The Contractor shall supply at the end of the 

Project two (2) new and unused five (5) gallon bucket with handle and 

lid. 
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5) Six (6) Single-Prong Infill Depth Gauges: The contractor shall supply at the 

end of the Project six (6) new and unused single-prong depth gauge supplied 

by The Synthetic Turf Council www.syntheticturfcouncil.org, contact: 

Melanie Taylor, melanie@syntheticturfcouncil.org 

e. Maintenance and Grooming Vehicle:  

1) John Deere TX (Model Year 2018 or newer) equipped with the following: 

a) Turf tires acceptable for use on synthetic turf. Off-road or aggressive 

tires shall not be acceptable. 

b) Adjustable seat 

c) Deluxe Cargo Box with reflectors and spray-on liner 

d) Cargo box power lift 

e) Backup alarm kit 

f) Horn kit 

g) Drawbar, 1.25 in. (38 mm) 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Verify site conditions before proceeding with demolition work.  Field check the accuracy of the 

Drawings and inspect structures, utilities, and other site features prior to start of work and notify 

Engineer in writing, of any hazardous conditions and/or discrepancies. 

B. Weather Permitted Conditions: The Contractor shall not perform any work if the conditions for 

working are: 

1. Ambient air temperatures are below 45 degrees F. 

2. Material temperature falls below 45 degrees F. 

3. Rain is forecast or falling 

4. Conditions exist or are pending that will be unsuitable to the installation of the system. 

C. Drawings / Specifications: The Contractor shall perform all work in strict accordance to the 

Contract Drawings / Plans, Shop Drawings and manufacturer's specifications and instructions. 

D. Verification: The Contractor shall be responsible for the inspecting, verifying and completing all 

installed work of this section. 

3.2 EXAMINATION 

A. Installer is responsible to review the planarity, pitch (slope) and conditions of the prepared 

stone base by means of string lines and other methods as they deem necessary. 

B. Acceptance of Prior Work-Field Base Stone: Upon completion of the base and drainage work, the 

Site General Contractor shall submit a letter, addressed to the Owner, signed by the Site General 

Contractor, Resilient pad Installer, and the Synthetic Grass Surfacing Installer. The letter shall 

confirm Field Base Stone has been reviewed, including all testing data, and is acceptable for 



LEDYARD HIGH SCHOOL TRACK AND FIELD RENOVATION PROJECT 

LEDYARD, CT KBA #19016.00 

  

SECTION 32 18 13 - Page 26 of 30 

SYNTHETIC GRASS SURFACING 
September 6, 2019 

October 3, 2019-Addendum #2 

installation of the synthetic grass surfacing system. Any discrepancies, problems, and/or conflicts 

shall be addressed prior to issuance of the letter.  

1. Continuing with the installation of the Resilient pad over the field base stone without 

issuance of such letter shall be considered as an approval of the base by the Resilient pad 

and Synthetic Grass Surfacing Installer. 

3.3 PREPARATION 

A. The Contractor shall take special care to protect all field structures and utilities. Any damage shall 

be repair or replaced at the cost of the Contractor 

B. Layout: The Contractor shall be responsible for furnishing, setting and marking all lines, seams 

and markings for the field. The Contractor shall at all times maintain all necessary benchmarks 

and control points to locate all events and markings. 

C. Slope: The field shall be installed with a minimum 0.5% and maximum 0.75% slope unless 

otherwise noted in the Drawings, from the center crown to the sideline.  

1. The finish profile of the crown of the field may not exceed grade shown on the Drawings. 

This will be maintained throughout the length of the crown.  

2. Contractor shall excavate at trench drain/anchor curb at field perimeter so top of resilient 

pad can be installed flush with top of concrete notch at trench drains.  See Detail. 

3. All field base stone shall be touched up and laser graded prior to testing and installation of 

new turf. 

3.4 INSTALLATION 

A. Resilient pad 

1. Prior to pad installation pad installer /manufacturer shall provide written acceptance of the 

prepared subgrade material and surface. Acceptance shall, at a minimum, include the 

following: 

a. Permeability 

b. Planarity 

c. Suitability for synthetic turf system. 

2. Install Pad loose laid on gravel base in accordance with manufacturer's requirements. 

3. Protect panels from damage or movement during the installation process.  Damaged panels 

shall be rejected.  Install panels and cover with turf promptly.  Do not leave panels exposed 

overnight without ballasting.  Contractor is responsible for material stability during 

construction and shall take all measures necessary to avoid shifting or displacement due to 

construction, weather or temperature changes.  

4. An interlocking panel design shall be used to hold adjacent panels in place.   
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5. Pads shall be cut and fit tightly to the edges of the field and all objects within the field.  No 

gaps in the pad over ¼” are acceptable.  Use largest size possible.  Filler strips or piecemeal 

work are not acceptable. 

6. Grade and planarity of installed Pad system shall comply Surface Regularity of this 

specification. Care shall be taken to fix any disturbances of the stone base while installing 

the resilient pad. 

B. Synthetic Grass Surfacing Installation 

1. The synthetic grass carpet shall be staged and unrolled as necessary for a daily installation. 

No material will be allowed to be unrolled 24 hours prior to installation. 

2. Synthetic grass surfacing shall be installed over the resilient pad. Care shall be taken so as 

not to damage installed resilient pad. 

C. Seams 

1. All panel seams spacing is to be held to a minimum of 15 feet unless prior approval of 

seaming diagram indicates a lesser panel.  

2. Fabric surface shall be constructed and installed in minimum widths of 15 feet with no 

longitudinal or transverse seams, except for inlaid lines with a finished roll assembly. The 

seams shall be 15'-0" apart. No fitted pieces shall be allowed to true alignment. 

3. All panel seams shall be securely sewn or glued and lay flat. Minimum of 5” of seaming 

tape and glue shall be on either side of the seam.  

a. Ridges or tenting of seams is not acceptable.  

b. Gaps greater than 1/8” are not acceptable. 

4. All synthetic grass surfacing seams shall be sewn with high strength polyester fiber 

cord. Sewn seams shall be a butt-sewn with double loop lock stitch. Seams shall lay 

flat after in-fill. Bagger type seam stitching is not permitted 

5. All seams shall be brushed thoroughly before infill materials are installed. 

6. All seams shall have full fastenings and no loose areas. At no time can pulling on the 

section separate the material. 

7. The Synthetic Grass System shall remain free draining at all times before, during, and after 

the infill materials are installed. 

D. Synthetic Grass System Edges and Termination 

1. All edges and ends of the synthetic grass system shall be secured to the anchor curb 

by 100% glue.  

a. Hot melt or nailing is not acceptable.  

b. Final infill level shall be flush with adjacent anchor curb or track surfacing 

unless noted otherwise on plan. 

E. Lines, Markings, Logos, and In-Lays 
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1. Lines and markings shall be tufted in the factory to the greatest extent possible during 

manufacturing. 

2. All lines, numbers, and field markings are to be tufted or in-laid, shaving shall not be 

permitted, with the specific colored synthetic grass. All lines and markings shall be 

accurately set and surveyed to within 1/2" tolerance. 

3. All lines and markings shall be installed and verified prior to any installation of in-fill 

material. 

4. All glued inlays shall have a 12" wide seaming tape, fully coated with adhesive. All inlays 

shall not have any adhesive applied to any exposed fibers. All graphics or markings can be 

tuft-in or cut-in (shaving is not permitted). 

5. All seams and in-laid areas shall be brushed thoroughly before infill materials are installed. 

6. All seams and inlays shall have full fastenings and no loose areas. At no time can pulling 

on the section separate the material. 

7. Installer shall exercise caution to prevent gluing or adhesion of turf to resilient pad.  Glue 

shall not be applied directly to pad in any instance. 

F. Synthetic Grass Surfacing Infill 

1. No in-fill materials shall be installed until the synthetic grass surfacing is fully installed 

with all lines and markings. 

2. The synthetic grass surfacing shall be thoroughly brushed prior to any in-fill materials to 

remove any wrinkles and defibrillate the slit film. 

3.  Infill shall not leave more than ½" of exposed fiber on sports fields. 

4. The in-fill materials shall be installed in layers not to exceed 0.30 lbs per sq ft per layer. 

5. Infill material shall be ‘worked into’ the thatch/rootzone/spikezone layer. Contractor shall 

allow time and proper machinery to do so. 

3.5 PROTECTION 

A. The Contractor shall take special care to protect all field and building structures and utilities. Any 

damage shall be repair or replaced at the cost of the Contractor. 
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3.6 TRAINING INSTRUCTION AND OWNERS MANUALS 

A. Provide a 4 hour, at a minimum, on-site training instructional program for the Owner.  Prior to 

conducting training the contractor shall put together and test all maintenance equipment. 

Equipment shall be fully functional and ready to use at the time of the training. The training shall 

include review and demonstration generally of the following, but not be limited to: 

1. Daily/Weekly fiber, infill, and seam inspections. 

2. Low infill hand grooming and infill placement. 

3. Seam repair. 

4. Field sweeping, grooming, and decompaction (with tines groomer if applicable). Including 

demonstration of hock-up, detachment, and use of all equipment with the Owner's 

equipment. 

5. Field plowing (if applicable). 

6. Protection for events. 

7. Procedure for Warranty claims. 

B. The training instruction will be summarized on a DVD included in the Owner's Manual and close-

out documents. 

C. Training shall take place no later than fourteen (14) days after article "Quality Control Testing, 

Post-Construction Testing" is completed. 

3.7 AS-BUILT FIELD LAYOUT DRAWING 

A. Provide As-Built Field Layout Drawing including verification of field layout dimensions, by 

licensed surveyor, to the Landscape Architect for review and approval. 

1. Provide as-built survey in AutoCAD and .pdf format for review. 

3.8 CLEAN UP 

A. The site shall be kept clean and free of debris throughout the installation. Empty barrels, sacks, 

bags, and remnant materials shall be stored or disposed daily in a proper container or legal 

manner. 

B. After completion of the entire Project, the site shall have a general cleanup removing all debris 

remaining on the site that is not a part of the final Project. 

C. The equipment supply requirements for this Project shall be part of the total price and shall be the 

sole expense of the Contractor. 

D. All natural grass areas disturbed during this construction shall be restored to the satisfaction of 

the Owner at no additional cost to the Owner. 

E. All attic stock materials shall be placed in it’s appropriate location as determined by the Owner. 
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3.9 Acceptance 

A. Should any imperfections develop in the surface areas prior to the final acceptance of the work, 

they shall be removed and replaced with new materials. All such repair work shall be done at no 

additional cost to the Owner. 

B. Acceptance will be issued to the Contractor as described under “Substantial Completion” when 

all work under this section is found to be completed. The Owner or Landscape Architect will not 

be responsible for any additional acceptance requirements by the Contractor or subcontractor.  

 

END OF SECTION 32 18 13 
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SECTION 32 31 13 – CHAIN LINK FENCES AND GATES (ADDENDUM #2) 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes  

1. Furnishing and installing woven wire fencing systems of the type and height specified and 

supported by metal posts erected where indicated on the Drawings and as specified herein, 

including fence and gates. 

B. Contractor shall coordinate work between all Subcontractors, sections, and trades required for 

the proper completion of the work. 

C. Contractor is responsible for all health and safety. 

1.2 REFERENCES 

A. Reference herein to any technical society, organization, group or regulation are made in 

accordance with the following abbreviations and, unless otherwise noted or specified, all work 

under this Section shall conform to the latest edition as applicable. 

B. Code of Federal Regulations (CFR). 

1. 29 CFR 1926, Safety and Health Regulations for Construction. 

C. American Society for Testing and Materials (ASTM). 

1. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless. 

2. ASTM A90- Standard Test Method for Weight (Mass) of Coating on Iron or Steel Articles 

with Zinc or Zinc Alloy. 

3. ASTM A123- Zinc (Hot Dip Galvanized) Coatings on Iron and Steel Products. 

4. ASTM A153- Standard Specification for Zinc Coating (Hot Dip) on Iron and Steel 

Hardware. 

5. ASTM A392- Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric. 

6. ASTM A428- Standard Test Method for Weight (Mass) of Coating on Aluminum-Coated 

Iron or Steel Articles. 

7. ASTM A491- Standard Specification for Aluminum Coated Steel Chain Link Fence 

Fabric. 

8. ASTM A780 – Standard Specification for Repair of Damaged and Uncoated Areas of Hot-

Dip Galvanized Coatings. 

9. ASTM A817- Standard Specification for Metallic-Coated Steel Wire for Chain Link Fence 

Fabric and Marcelled Tension Wire. 
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10. ASTM A824 - Standard Specification Metallic-Coated Steel Marcelled Tension Wire for 

Use with Chain Link Fence. 

11. ASTM B211- Standard Specification for Aluminum and Aluminum-Alloy Bar, Rod and 

Wire. 

12. ASTM C94 - Standard Specification for Ready-Mixed Concrete. 

13. ASTM F552 - Standard Terminology Relating to Chain Link Fencing. 

14. ASTM F567- Standard Practice for Installation of Chain Link Fence. 

15. ASTM F626 - Standard Specification for Fence Fittings. 

16. ASTM F668 - Specification for Polymer Coated Chain Link Fence Fabric. 

17. ASTM F900 - Standard Specification for Industrial and Commercial Swing Gates. 

18. ASTM F934 - Specification for Standard Colors for Polymer-Coated Chain Link. 

19. ASTM F1043 - Strength and Protective Coatings on Metal Industrial Chain Link Fence 

Framework. 

20. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated 

(Galvanized) Welded, for Fence Structures. 

21. ASTM F1183 - Standard Specification for Aluminum Alloy Chain Link Fence Fabric. 

D. Chain Link Fence Manufacturer’s Institute 

1. Chain Link Fence Manufacturer’s Institute Product Manual, latest revision. 

1.3 SYSTEM DESCRIPTION 

A. Temporary Construction Fence shall meet the following basic parameters: 

1. Fence Height: 8 feet. 

2. Mesh Size: 2 inches. 

3. Mesh Gage: 12 

4. Gates: Height of gates shall match that of fence.  Width of gates shall be as shown on the 

Drawings. 

5. Anchored post or driven posts where indicated.  No top or bottom rails required. 

6. Panelized/modular units where indicated.  Two stabilizers per panel. 

B. Permanent Fence shall meet the following basic parameters: 

1. Fence Height: Varies, refer to the Drawings. 

2. Type:   

a. At Running Track:  9 gauge vinyl coated black mesh and accessories 
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b. Alternate Perimeter fence:  9 gauge galvanized mesh and accessories 

3. Mesh Size:  

a. Field and boundary fencing: 2” 

b. All mesh to have knuckled both selvages. 

4. Mesh Gage:  

a. Field Fencing: Wire with a diameter of 9 gauge galvanized core fused. Measured 

prior to application of coating. 

b. Perimeter Fencing (alternate): Wire with a diameter of 9 gauge galvanized core 

fused. Measured prior to application of coating. 

5. Gates: Height of gates shall match that of fence.  Type and size of gates shall be as shown 

on the Drawings.  

6. Anchored post where indicated; top and bottom rails between posts unless otherwise 

indicated. 

1.4 SUBMITTALS 

A. Shop drawings showing the plan layout, spacing of components, post foundation dimensions, 

hardware anchorage, gates and a schedule of components. 

B. Product Data:  For each type of product indicated.  Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for chain-link 

fences and gates. 

1. Fence and gate posts, rails, and fittings. 

2. Chain-link fabric, reinforcements, and attachments. 

3. Accessories:  Privacy slats. 

4. Gates, locking mechanisms and hardware. 

C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.  

Show accessories, hardware, gate operation, and operational clearances. 

D. Samples for Initial Selection:  For components with factory-applied color finishes. 

E. Samples for Verification:  Prepared on Samples of size indicated below: 

1. Polymer-Coated Components:  In 6-inch lengths for components and on full-sized units for 

accessories. 

F. Delegated-Design Submittal:  For chain-link fences and gate framework indicated to comply 

with performance requirements and design criteria, including analysis data signed and sealed by 

the qualified professional engineer responsible for their preparation. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified factory-authorized service representative. 

B. Product Certificates:  For each type of chain-link fence, and gate, from manufacturer. 

C. Product Test Reports:  For framing strength according to ASTM F 1043. 

D. Field quality-control reports. 

E. Warranty:  Sample of special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For the following to include in emergency, operation, and 

maintenance manuals: 

1. Polymer finishes. 

2. Gate hardware. 

1.7 QUALITY ASSURANCE 

A. Use adequate numbers of skilled workmen who are thoroughly trained and 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. 

B. Supply material in accordance with Chain Link Fence Manufacturer’s Institute Product Manual 

and this Specification. 

C. Perform installation in accordance with ASTM F567. 

D. Maintain all facilities installed under this Section in proper and safe condition throughout the 

progress of the work. 

E. Testing Agency Qualifications:  For testing fence grounding.  Member company of NETA or 

an NRTL. 

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site 

testing. 

F. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

G. Emergency Access Requirements:  Comply with requirements of authorities having jurisdiction 

for gates with automatic gate operators serving as a required means of access. 

H. Mockups:  Build mockups to set quality standards for fabrication and installation. 

1. Include 10-foot length of fence and gate. 

I. Preinstallation Conference:  Conduct conference at Project site. 

1. Inspect and discuss electrical roughing-in, equipment bases, and other preparatory work 

specified elsewhere. 
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2. Review sequence of operation for each type of gate operator. 

3. Review coordination of interlocked equipment specified in this Section and elsewhere. 

4. Review required testing, inspecting, and certifying procedures. 

1.8 PROJECT CONDITIONS 

A. Field Measurements:  Verify layout information for chain-link fences and gates shown on 

Drawings in relation to property survey and existing structures.  Verify dimensions by field 

measurements. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Deliver fence fabric and accessories in packed cartons or firmly tied rolls. 

B. Packages shall be labeled with the manufacturer’s name. 

C. Store fence fabric and accessories in a secure and dry place. 

1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace 

components of chain-link fences and gates that fail in materials or workmanship within specified 

warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of gate accessories and mechanisms. 

b. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

B. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Material furnished shall be in good condition and shall not have been painted.  

B. All posts and rails shall be straight, true to section and of sufficient length for proper installation. 

C. Unless otherwise specified, hardware and accessories shall conform to the requirements of 

ASTM F626 and ASTM A123 or ASTM A153 as applicable for zinc-coating.   
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2.2 LINE POSTS 

A. See Drawings for size and type depending on height of fence. 

1. Vinyl Coated    Color: Black Class 2b fused and adhered 

2. Galvanized  class 2 – Zinc coating 2oz/ft2  

2.3 CORNER, END, AND PULL POSTS 

A. See Drawings for size depending on height of fence. 

1. Vinyl Coated      Color: Black Class 2b fused and adhered 

2. Galvanized  class 2 – Zinc coating 2oz/ft2 

2.4 BRACE ASSEMBLY 

A. Rails 

1. 1.25-inch nominal (1.660 O.D.) steel pipe, steel pipe. 

a. Vinyl Coated      Color: Black Class 2b fused and adhered 

b. Galvanized  class 2 – Zinc coating 2oz/ft2 

B. Truss rod shall be 3/8-inch with adjustable turnbuckles or truss tightener to match fabric type. 

2.5 CHAIN-LINK FENCE FABRIC 

A. General:  Provide fabric in one-piece heights measured between top and bottom of outer edge 

of selvage knuckle or twist.  Comply with CLFMI Product Manual and with requirements 

indicated below: 

1. Fabric Height:  As indicated on Drawings. 

2. Steel Wire Fabric:   

a. Field Fencing: Wire with a diameter of 9 gauge galvanized core fused. Measured 

prior to application of coating. 

b. Mesh Size:   

1) 2 inches. Measured prior to application of coating. 

c. Polymer-Coated Fabric:  ASTM F 668, Class 2b.  

1) Color:  Black, ASTM F 934. 

d. Coat selvage ends of fabric that is metallic coated before the weaving process 

with manufacturer's standard clear protective coating. 

e. Galvinzed Fabric:  ASTM F 392,   Zinc coating 2oz/ft2.  

1) Color:  natural grey. 
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f. Coat selvage ends of fabric that is metallic coated before the weaving process with 

manufacturer's standard clear protective coating. 

3. Selvage:  Knuckled at both selvages. 

2.6 FENCE FRAMING 

A. Posts and Rails:  Comply with ASTM F 1043 for framing, including rails, braces, and line; 

terminal; and corner posts.  Provide members with minimum dimensions and wall thickness 

according to ASTM F 1043 based on the following: 

1. Fence Height:  As indicated on Drawings. 

2. Light Industrial Strength:  Material Group IC-L, round steel pipe, electric-resistance-

welded pipe. 

a. Line Post:  Refer to Drawings for prost sizes based on fence height. 

b. End, Corner and Pull Post:  Refer to Drawings for prost sizes based on fence 

height. 

3. Horizontal Framework Members:  Intermediate top and bottom rails complying with 

ASTM F 1043. 

a. Top, Bottom and Mid Rail for all fencing systems and all heights:  Refer to 

Drawings for prost sizes based on fence height. 

b. Brace Rails:  Comply with ASTM F 1043. 

B. Polymer coating over metallic coating. 

1. Color:  Black, ASTM F 934. 

2.7 STRETCHER BARS 

A. Bars shall be one piece lengths of zinc-coated steel, not less than 2-inches shorter than the full 

height of the fencing fabric with a minimum cross section of 3/16-inch by 3/4-inch, ASTM 

F626. 

B. Polymer coating over metallic coating. 

C. Color:  Black, ASTM F 934. 

2.8 TENSION WIRE 

A. Polymer-Coated Steel Wire: Marcelled (spiraled or crimped) No. 7 gage, (0.177-inches) 

diameter, ASTM A824, ASTM F 1664, 

B. Polymer coating  Class 2b over-coated steel wire.   Color Black, ASTM F 934. 

C. Galvanized Type II zinc coated class 5 - 2oz/ft2 

2.9 HARDWARE AND TIES 

A. Hardware & tie finish shall match that of fence fabric used. 
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B. Miscellaneous hardware, including but not limited to nuts, bolts, washers, clips, bands, rail ends, 

brackets, and straps shall be provided as required, hot-dip galvanized steel or aluminum alloy, 

ASTM F626. 

C. Tension bands shall be formed from flat or beveled steel and shall have a minimum thickness 

after galvanizing of 0.078-inches and a minimum width of 3/4-inch. 

D. Brace bands shall be formed from flat or beveled steel and shall have a minimum thickness after 

galvanizing of 0.108-inches and a minimum width of 3/4-inch. 

E. Wire ties shall be minimum 16-gage galvanized steel wire or minimum 9-gage aluminum alloy 

wire. 

F. All fasteners shall be hot-dip galvanized, ASTM F2329. 

G. Bolts: Steel, ASTM A307. 

H. Washers: Steel, round, ASTM F844. 

I. Bolts: Steel, ASTM A563 Grade A, hex head. 

2.10 FITTINGS 

A. General:  Comply with ASTM F 626. 

B. Post Caps:  Provide for each post. 

1. Provide line post caps with loop to receive tension wire or top rail. 

C. Rail and Brace Ends:  For each gate, corner, pull, and end post. 

D. Rail Fittings:  Provide the following: 

1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches long. 

2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate and bottom 

rails in the fence line-to-line posts. 

E. Tension and Brace Bands:  Pressed steel. 

F. Tension Bars:  Steel, length not less than 2 inches (50 mm) shorter than full height of chain-link 

fabric.  Provide one bar for each gate and end post, and two for each corner and pull post, unless 

fabric is integrally woven into post. 

G. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other 

means of adjustment. 

H. Tie Wires, Clips, and Fasteners:  ASTM F 626. 

1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, 

complying with the following: 

a. Hot-Dip Galvanized Steel:  0.148-inch- (3.76-mm-) diameter wire; galvanized 

coating thickness matching coating thickness of chain-link fence fabric. 
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I. Finish: 

1. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) 

zinc. 

a. Polymer coating over metallic coating. 

2.11 GATES 

A. Gate Construction: ASTM F900.  Corners welded or assembled with special malleable or 

pressed-steel fittings and rivets or bolts to provide rigid connections. 

B. Pipe and Tubing: 

1. Zinc-Coated Steel:  Comply with ASTM F 1043 and ASTM F 1083; protective coating and 

finish to match fence framing. 

C. Posts:  Round tubular steel. 

1. Size: Refer to Drawings for prost sizes based on fence height. 

D. Gate Frames and Bracing:  Round tubular steel. 

1. Framing: 

a. Size: Refer to Drawings for prost sizes based on fence height. 

b. Assemble gate frames by welded connections.  When width of gate leaf exceeds 

10 feet, install mid-distance vertical tubing of the same size and weight as frame 

members.  When either horizontal or vertical bracing is not required, provide 

truss rods as cross bracing to prevent sag or twist. 

c. Horizontal bid bracing shall be used on all gates. 

E. Wire Fencing Fabric: Fabric shall match that of fence, attached securely to frame at intervals 

not exceeding 15-inches. 

F. Hardware: 

1. Hinges:  180-degree outward swing only. 

a. Hinge brackets shall be tak welded after install and coated. 

b. Gates shall not allow swing over track surfacing or turf. 

c. Open gate position shall lie parallel to adjacent fenceline 

2. Latches permitting operation from both sides of gate with provision for padlocking 

accessible from both sides of gate. 

3. All gates shall be equipped with hot-dipped galvanized steel hinges and latch with 

provisions for padlocking. 

4. Double gates and single gates with leaf width 4 feet and greater shall be equipped with a 

minimum ½’’ drop bar and gate hold backs, one each leaf. 
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5. Hinges shall be cast steel hinges capable of 180 degree opening.  Tak weld hinge brackets 

to the steel post after installation to lock each hinge to the gate post and prevent rotation. 

No-lift-off type. Box type hinges are not acceptable. 

6. Gate Leaves: Configured with intermediate members and diagonal truss rods or tubular 

members as necessary to provide rigid construction, free from sag or twist. 

7. Latches, hinges, stops, keepers and other hardware items shall be furnished as required for 

proper operation. 

2.12 CONCRETE 

A. Concrete shall conform to ASTM C94; or pre-packaged concrete mix, ASTM C387.   Minimum 

28-day compressive strength of 3,000 psi.  No air entrainment. 

2.13 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, non-staining, noncorrosive, 

nongaseous grout complying with ASTM C 1107.  Provide grout, recommended in writing by 

manufacturer, for exterior applications. 

B. Erosion-Resistant Anchoring Cement:  Factory-packaged, non-shrink, non-staining, hydraulic-

controlled expansion cement formulation for mixing with potable water at Project site to create 

pourable anchoring, patching, and grouting compound.  Provide formulation that is resistant to 

erosion from water exposure without needing protection by a sealer or waterproof coating and 

that is recommended in writing by manufacturer, for exterior applications. 

PART 3 EXECUTION 

3.1 GENERAL 

A. Install fence with properly trained crew as shown on the drawings in accordance with ASTM 

F567. 

B. Install all nuts for tension bands and hardware bolts on the side of the fence opposite the fabric. 

C. The temporary chain link fence shall be removed at the conclusion of the work. 

3.2 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for a 

verified survey of property lines and legal boundaries, site clearing, earthwork, pavement work, 

and other conditions affecting performance of the Work. 

1. Do not begin installation before final grading is completed unless otherwise permitted by 

Architect. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.3 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet or 

line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground 

structures, benchmarks, and property monuments. 
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3.4 INSTALLATION, GENERAL 

A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements 

indicated. 

1. Install fencing on established boundary lines inside property line. 

3.5 CHAIN-LINK FENCE INSTALLATION 

A. Post Excavation:  Drill or hand-excavate holes for posts to diameters and spacings indicated, in 

firm, undisturbed soil. 

B. Post Setting:  Set posts in concrete at indicated spacing into firm, undisturbed soil. 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 

position during setting with concrete or mechanical devices. 

2. Concrete post footings shall have a plan diameter 12-inches greater than the post diameter.  

Holes shall be clean and free of loose soil and debris.  Concrete shall be placed 

continuously in one operation and tamped or vibrated for consolidation.  Tops of the 

concrete footings shall be crowned to shed water. 

3. Gate post/footings shall be installed a minimum of 42-inches below grade. 

4. All corner, end posts, and gate posts shall be braced. 

a. Brace each gate and corner post to adjacent line post with horizontal center brace 

rail and diagonal truss rods.  Install brace rail one bay from end and gate posts. 

b. Corner and terminal posts are to be braced horizontally and diagonally.  The 

braces are to extend over one adjacent panel. Changes in line of 30 degrees or 

more shall be considered as corners. 

c. Braces and truss rods shall be securely fastened to posts with appropriate 

hardware. 

d. Pull posts with two braces shall be provided for all heights where changes in 

horizontal or vertical alignment of ten (10) degrees or more occur. 

5. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp for 

consolidation.  Protect aboveground portion of posts from concrete splatter. 

a. Concealed Concrete:  Top 3 inches below grade as indicated on Drawings to 

allow covering with surface material. 

b. Posts Set into Concrete in Sleeves:  Use steel pipe sleeves preset and anchored 

into concrete for installing posts.  After posts have been inserted into sleeves, fill 

annular space between post and sleeve with non-shrink, nonmetallic grout, mixed 

and placed to comply with anchoring material manufacturer's written 

instructions, and finished sloped to drain water away from post. 

c. Posts Set into Voids in Concrete:  Form or core drill holes not less than 5 inches 

deep and 3/4 inch larger than OD of post.  Clean holes of loose material, insert 

posts, and fill annular space between post and concrete with non-shrink, 
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nonmetallic grout, mixed and placed to comply with anchoring material 

manufacturer's written instructions, and finished sloped to drain water away from 

post. 

C. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull 

posts at changes in horizontal or vertical alignment of 15 degrees or more. 

D. Line Posts:  Space line posts uniformly as indicated on the Drawings.  Unless indicated 

otherwise, spacing shall be 8 feet on-center. 

E. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb 

position and alignment of fencing.  Diagonally brace terminal posts to adjacent line posts with 

truss rods and turnbuckles.  Install braces at end and gate posts and at both sides of corner and 

pull posts. 

1. horizontal braces at midheight of fabric 72 inches or higher, on fences with top rail and at 

two-third fabric height on fences without top rail.  Install so posts are plumb when diagonal 

rod is under proper tension. 

F. Tension Wire:  Install according to ASTM F567, maintaining plumb position and alignment of 

fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 0.120-inch-diameter 

hog rings of same material and finish as fabric wire, spaced a maximum of 24 inches on-center.  

Install tension wire in locations indicated before stretching fabric.  Provide horizontal tension 

wire at the following locations: 

1. Extended along top and bottom of fence fabric.  Install top tension wire through post cap 

loops.  Install bottom tension wire within 6 inches (152 mm) of bottom of fabric and tie to 

each post with not less than same diameter and type of wire. 

G. Top Rail:  Install according to ASTM F567, maintaining plumb position and alignment of 

fencing.  Run rail continuously through line post caps, bending to radius for curved runs and 

terminating into rail end attached to posts or post caps fabricated to receive rail at terminal posts.  

Provide expansion couplings as recommended in writing by fencing manufacturer. 

H. Intermediate and Bottom Rails:  Install and secure to posts with fittings. 

I. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 1 inch between 

finish grade or surface and bottom selvage unless otherwise indicated.  Pull fabric taut and tie 

to posts, rails, and tension wires.  Anchor to framework so fabric remains under tension after 

pulling force is released. 

J. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts 

with tension bands spaced not more than 15 inches on-center. 

K. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire 

at one end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach 

other end to chain-link fabric per ASTM F626.  Bend ends of wire to minimize hazard to 

individuals and clothing. 

1. Maximum Spacing:  Tie fabric to line posts at 12 inches on-center and to braces at 24 

inches on-center. 
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L. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the 

fabric side. 

M. Fabric: 

1. Do not install fabric until concrete post footings have cured seven (7) days.  Provide fabric 

of the height specified.  Install fabric on the public side of the fence, with bottom no greater 

than 2-inches above the ground surface. Fabric shall be pulled taut to prevent sagging and 

provide a uniform smooth appearance.  Fasten fabric to line posts at intervals not exceeding 

15-inches with ties as specified. 

2. Install tension wire in one continuous length between pull posts, weaved through fence 

fabric at top.  Tension wire shall be applied to provide a wire without visible sag between 

posts.  Fasten fabric to tension wire at intervals not exceeding 24-inches with ties or hog 

rings as specified. 

3. Where it is not practicable to conform the fence to general contour of the ground, as at 

ditches, channels, etc., the opening beneath the fence shall be enclosed with chain link 

fabric and sufficiently braced to preclude access, but not to restrict the flow of water. 

3.6 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 

opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-

resistant or concealed means.  Install ground-set items in concrete for anchorage.  Adjust 

hardware for smooth operation and lubricate where necessary. 

B. Provide swing gates at the locations and dimensions shown on the Drawings. Do not install 

gates until concrete post footings have cured seven (7) days. 

C. Gates shall be installed plumb, level, and secure, with full opening without interference. 

Hardware shall be installed and adjusted for smooth operation and lubricated where necessary. 

D. Provide concrete center drop to footing depth and suitable drop rod sleeve at each leaf at center 

of double gate openings. 

E. Gates shall not be able to swing over adjacent track surfacing.  Gates shall open 180 degrees, 

fully so that gate leaf lies parallel to adjacent fence. 

3.7 GROUNDING AND BONDING 

A. Fence Grounding:  Install at maximum intervals of 1,500 feet except as follows: 

B. Fences within 100 feet of buildings, structures, walkways, and roadways:  Ground at maximum 

intervals of 750 feet. 

1. Gates and Other Fence Openings:  Ground fence on each side of opening. 

2. Bond metal gates to gate posts. 

3. Coordinate subparagraph below with Drawings in projects where intentional 

discontinuities are provided in metal fencing conductivity to localize lightning effects to 

the vicinity of strikes.  See Evaluations. 
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4. Bond across openings, with and without gates, except openings indicated as intentional 

fence discontinuities.  Use No. 2 AWG wire and bury it at least 18 inches below finished 

grade. 

C. Protection at Crossings of Overhead Electrical Power Lines:  Ground fence at location of 

crossing and at a maximum distance of 150 feet on each side of crossing. 

D. Plans and details on Electrical Drawings and requirements in Division 26 Sections may revise 

or illustrate application of requirement below or may require grounding that exceeds minimum 

requirements in IEEE C2.  Fences enclosing electrical substations are often bonded to a station 

grounding mat. 

E. Fences Enclosing Electrical Power Distribution Equipment:  Ground as required by IEEE C2 

unless otherwise indicated. 

F. Grounding Method:  At each grounding location, drive a grounding rod vertically until the top 

is 6-inches below finished grade.  Connect rod to fence with No. 6 AWG conductor.  Connect 

conductor to each fence component at the grounding location, including the following: 

1. Make grounding connections to each barbed wire strand with wire-to-wire connectors 

designed for this purpose. 

2. Make grounding connections to each barbed tape coil with connectors designed for this 

purpose. 

G. Bonding Method for Gates:  Connect bonding jumper between gate post and gate frame. 

H. Connections:  Make connections to minimize possibility of galvanic action or electrolysis.  

Select connectors, connection hardware, conductors, and connection methods so metals in direct 

contact will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 

contact points closer in order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 

clamps. 

4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and 

mechanical clamps. 

5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 

I. Bonding to Lightning Protection System:  If fence terminates at lightning-protected building or 

structure, ground the fence and bond the fence grounding conductor to lightning protection 

down conductor or lightning protection grounding conductor complying with NFPA 780. 

3.8 FIELD QUALITY CONTROL 

A. Grounding-Resistance Testing:  Engage a qualified testing agency to perform tests and 

inspections. 
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1. Grounding-Resistance Tests:  Subject completed grounding system to a megger test at each 

grounding location.  Measure grounding resistance no fewer than two full days after last 

trace of precipitation, without soil having been moistened by any means other than natural 

drainage or seepage and without chemical treatment or other artificial means of reducing 

natural grounding resistance.  Perform tests by two-point method according to IEEE 81. 

2. Excessive Grounding Resistance:  If resistance to grounding exceeds specified value, 

notify Architect promptly.  Include recommendations for reducing grounding resistance 

and a proposal to accomplish recommended work. 

3. Report:  Prepare test reports certified by a testing agency of grounding resistance at each 

test location.  Include observations of weather and other phenomena that may affect test 

results. 

3.9 ADJUSTING 

A. Gates:  Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 

deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout 

entire operational range.  Confirm that latches and locks engage accurately and securely without 

forcing or binding. 

B. Lubricate hardware and other moving parts. 

3.10 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's personnel to adjust, operate, 

and maintain chain-link fences and gates. 

END OF SECTION 
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INLET SEDIMENT CONTROL DEVICE
NOT TO SCALE

SEDIMENT FENCE DETAIL
NOT TO SCALE

ANTI-TRACKING PAD
NOT TO SCALE

GEOTEXTILE DEWATERING BAG
NOT TO SCALE

PROFILE VIEWPLAN VIEW

VEGETATIVE SLOPE DETAIL
NOT TO SCALE
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TYPICAL CROSS SECTION FOR MATCHING
EXISTING AND PROPOSED PAVEMENT

NOT TO SCALE

UTILITY SECONDARY SERVICE TRENCH DETAIL
NOT TO SCALE

WATER MAIN TRENCH DETAIL
NOT TO SCALE

CRUSHED STONE SLOPE PROTECTION DETAIL

CURB STOP DETAIL
NOT TO SCALE

INTERIOR WATER MAIN CONNECTION
NOT TO SCALE

TYPICAL PIPE WALL PENETRATION DETAIL
NOT TO SCALE

FRENCH DRAIN DETAIL

NOT TO SCALE

36" PVC DRAIN BASIN DETAIL
NOT TO SCALE

TRENCH DETAIL (STORM DRAINAGE)
NOT TO SCALE

CLEANOUT DETAIL
NOT TO SCALE
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PRECAST CONCRETE STORM DRAIN MANHOLE DETAIL
NOT TO SCALE

PRECAST CONCRETE CATCH BASIN
NOT TO SCALE

FRONT VIEW SIDE VIEW

SNOUT OIL-WATER DEBRIS SEPERATOR DETAIL A

DETAIL B

CATCH BASIN HOODED OUTLET
NOT TO SCALE CAST IRON MANHOLE FRAME AND COVER

NOT TO SCALE

ADA COMPLIANT CATCH BASIN
FRAME AND GRATE DETAIL

NOT TO SCALE

TRENCH DRAIN DETAIL
NOT TO SCALE

CONCRETE STEP DETAIL

PRECAST CONCRETE "DOGHOUSE" MANHOLE DETAIL
NOT TO SCALE



416 Slater Road, P.O. Box 2590, New Britain, CT 06050-2590

325 Foxborough Boulevard, Suite 100, Foxborough, MA 02035

Email:  kba@kba-architects.com       Web:  www.kba-architects.com

Phone: 860-229-0361       Fax: 860-229-5303

Phone: 508-549-9906       Fax: 508-549-9907

©

LEDYARD HIGH

SCHOOL

TRACK & FIELD

RENOVATIONS

24 GALLUP HILL RD.

LEDYARD, CT 06339

REVISIONS

ISSUE DATE

PROJECT

C9.03

CIVIL DETAILS


