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STATE OF NORTH CAROLINA/BUNCOMBE COUNTY SCHOOLS 

REQUEST FOR PROPOSAL RFP#2�0 

PROJECT: TRACK AND FIELD REPLACEMENT AT NORTH BUNCOMBE HIGH SCHOOL 

PROJECT DESIGNER: Tim Fierle, Project Manager 

ISSUING AGENCY: Buncombe County Schools ISSUE DATE: January 27, 2020 

Sealed proposals subject to the conditions made a part hereof will be received until 4:00 pm EST on 
Thursday, February 13. 2020 for furnishing all labor, materials, equipment, and services incidental and 
implied, for completion of the project described herein. 

PRE-BID MEETING: A Pre-Bid meeting will be held on Thursday, January 30, 2020 at 
10:00 am EST at North Buncombe High School, 890 Clarks Chapel Road, Weaverville, 
NC 28787. All visitors must report to the Main Office. 

SEND ALL PROPOSALS DIRECTLY TO THE ADDRESS AS SHOWN BELOW: 

Buncombe County Schools, Purchasing Division 
175 Bingham Road 
Asheville, NC 28806 

FAX: (828) 251-1730 (fax is not guaranteed, call to confirm 828-255-5890)

NOTE: Indicate firm name and RFP number on the front of each sealed proposal envelope or package, 
along with the date for receipt of proposals specified above. 

Direct inquiries concerning this RFP to: Tim Fierle, Director of Facilities 
Jason Pollard, Project Designer 
Tiffany Mccants, Purchasing Officer 

THE PROCUREMENT PROCESS 

Phone: (828) 255-5916 
Phone: (518) 453-4529 
Phone: (828) 255-5890 

The following is a general description of the process by which a firm will be selected to provide services. 

1. Request for Proposals (RFP) is issued to prospective contractors.

2. Proposals in one original will be received from each offerer in a sealed envelope or package. Each original shall
be signed and dated by an official authorized to bind the firm. Unsigned proposals will not be considered.

3. All proposals must be received by the issuing agency no later than the date and time specified on the cover sheet
of this RFP.

4. At that date and time the proposals from each responding firm will be opened. Interested parties are cautioned that
these costs and their components are subject to further evaluation for completeness and correctness and therefore
may not be an exact indicator of an offerer's pricing position. Proposals are confidential until such time that award has
been made. Thereafter, the Purchasing Department will furnish a bid tab on the district's website.

5. Proposals will be evaluated according to completeness, content, experience with similar projects, ability of the offerer
and its staff, and cost. Award of a contract to one offerer does not mean that the other proposals lacked merit, but that,
all factors considered, the selected proposal was deemed most advantageous to Buncombe County Board of
Education.

6. Offerers are cautioned that this is a request for offers, not a request to contract, and that Buncombe County Board
of Education reserves the unqualified right to reject any and all offers when such rejection is deemed to be in its best
interest.



(NOTE: THIS PAGE MUST BE FULLY EXECUTED AND RETURNED FOR CONSIDERATION OF PROPOSAL) 

PROPOSAL FORM 

TRACK AND FIELD REPLACEMENT AT NORTH BUNCOMBE HIGH SCHOOL 
RFP# 2-20 

DUE DATE: Thursday, February 13, 2020 at 2:00 pm EST 

By submitting this proposal, the potential contractor certifies the following: 
... This proposal is signed by an authorized representative of the firm. 
** It can obtain and submit to the Owner insurance certificates as required within 5 calendar days 
after notice of award. 
... The cost and availability of all equipment, materials, and supplies associated with performing 
the services described herein have been determined and included in the proposed cost. 
** All labor costs, direct and indirect, have been determined and included in the proposed cost. 
... All taxes have been determined and included in the proposed cost. 
... The offerer has attended the conference (if applicable) or conducted a site visit and is aware 
of prevailing conditions associated with performing these services. 
... The potential contractor has read and understands the conditions set forth in this RFP and 
agrees to them with no exceptions. 

Therefore, in compliance with this Request for Proposals, and subject to all conditions herein, the 
undersigned offers and agrees, if this proposal is accepted within 60 days {normally less) from the date of 
the opening, to furnish the subject services for a cost not to exceed: 

BASE BID: Perform all work described on attached drawings and specifications "North 
Buncombe High School Track Replacement". 

$ ____________________ dollars and ____ /100 ($ 

Alternate #1 (DEDUCT): Non-porous basemat structural spray track surfacing (black) in 
lieu of base bid sandwich system track surfacing (black). 

$ ___________________ dollars and __ /100 ($ 

Unit Price #1: Provide a unit price per SF for additional concrete pavement per the 
contract details and specifications. 

$ ___________________ dollars and __ /100 ($ 

Unit Price #2: Provide a unit price per LF for concrete curb replacement at the existing 
turf field perimeter. 

$ ____________________ dollars and __ ..... /100 ($ 

Addenda received: ___ (Yes/No) 

). 

). 

). 

). 

OFFEROR: __________________________ _ 

ADDRESS: __________________________ _ 

CITY, STATE, ZIP: ________________________ _ 

TELEPHONE NUMBER: ________ FAX: _____________ _ 

FED ID No: _________ _ Type & License#: ____________ _ 





















All work must be scheduled to avoid conflict with classroom instruction time and 
Cafeteria operation times.  All permits and inspections will be the responsibility of the 
contractor, and copies of permits and final inspection will be submitted to Buncombe County 
Schools prior to final payment.

Project Timeline:  Anticipated project start date is Monday, 4/6/2020.  Substantial completion is 
Thursday, 8/20/2020.  Final completion is Friday, 9/25/2020.

Workers on Job: All employees of the Contractor shall, while on Buncombe County Board of 

Education property, act in a professional and courteous manner. All workers shall be expected to 

wear long pants and shirts while on Board property. Also, all employees of the Contractor must 

"sign in" in the main office upon entering the facility and must "sign out" upon leaving the property. 

Any employee of the Contractor may be told to leave the property by either the Principal or the 

Electrical Supervisor, if they do not follow the above procedure. The employee shall be replaced 

with another at no additional cost to the Buncombe County Board of Education. Smoking or use 

of Tobacco products is prohibited on Buncombe County School's property. 

In accordance with G.S. 14-208.18, all persons who (1) are required to register under the Sex 
Offender and Public Protection Program AND (2) have been convicted of certain sexually violent 
offenses or any offense where the victim was under the age of 16 years at the time of the offense 
are expressly forbidden to knowingly be present on any property owned or operated by the school 
system, including school buildings, athletic fields, playgrounds, parking lots, school buses, activity 
buses or other property of any kind for any reason, including attendance at sporting events or 
other school related functions, whether before, during or after school hours. It is the responsibility 
of the Contractor or vendor that their employees and sub-contractors are in accordance with G.S. 
14-208.18.

E-Verify: Contractor shall comply with E-Verify, the federal E-Verify program operated by the
United States Department of Homeland Security and other federal agencies, or any successor or
equivalent program used to verify the work authorization of newly hired employees pursuant to
federal law and as in accordance with N.C.G.S. §64-25 et seq. In addition, to the best of
Contractor's knowledge, any subcontractor employed by Contractor as a part of this contract shall
be in compliance with the requirements of E-Verify and N.C.G.S. §64-25 et seq.

Iran Divestment Act: North Carolina Local Government Units may not enter into contracts with 
any entity or individual found on the State Treasurer's Iran Final Divestment List N.C.G.S. 143C- 
6A. By bidding on this project, the bidder certifies it is not listed on the Final Divestment List 
created by the State Treasurer. 

Equipment and Tools: The Contractor shall not use equipment or tools that are owned by the 
Buncombe County Board of Education. Also, employees of the Buncombe County Board of 
Education shall not be utilized by the Contractor except for opening locked doors and giving 
directions. 
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144. § 15.1.4.2 is deleted in its entirety.

145. § 15.1.5 is amended by adding "or Increase in the Contract Sum" at the end of the existing
title.

146. § 15.1.5 is amended in the first sentence by inserting "additional cost or" after "claim for" and
deleting "before proceeding to execute the Work that is the subject of the claim" and replacing
those words with "to the Owner and the Architect".

Add the following to§ 15.1.5 at the end of the existing paragraph: 
The Architect will promptly investigate such claim and report findings and a recommended 
resolution in writing to the Owner and the Contractor. If the Claim is approved by the Owner's 
Board, or the Owner's representative, if provided for herein, then the Contractor shall proceed 
with the execution of the Work that is the subject matter of the Claim. If the Claim is rejected 
by the Owner, then the Contractor may pursue alternative dispute resolutions provided for in the 
Contract Documents. 

147. § 15.1.6.1 is amended by deleting "of cost and"; and by adding "critical path of the" before the
word "Work" in the second sentence.

148. § I 5.1.6.2 is amended by deleting "had an adverse effect on the scheduled construction" and
replacing those words with "prevented the execution of critical path elements of the Work on
nonnal working days."

Add the following to § 15.1.6.2 at the end of the existing paragraph: 
Adverse weather conditions means unusually severe weather which is beyond the normal weather 
recorded and expected for the locality and/or the season or seasons of the year. 

I 49. Add a new § 15 .1.6.3 as follows: 

§ 15.1.6.3 The Contractor shall anticipate and include in a critical path construction schedule
rain days due to adverse weather conditions in accordance with the rainfall table below. A rain
day is defined as a day when rainfall exceeds one-half (.5) inch during a 24-hour period. The
number of rain days expected for each month is as follows:

January 
February 
March 
April 
May 
June 

0 calendar days  
0 calendar days    
0 calendar days  
4 calendar days  
4 calendar days  
4 calendar days 

150. Add a new§ 15.1.6.4 shall be added as follows:

July 
August 
September 
October 
November 
December 

4 calendar days 
4 calendar days 
4 calendar days 
0 calendar days 
0 calendar days
0 calendar days

§ 15.1.6.4 Time extensions may be granted for rain days in any month when the cumulative
number of rain days during that month exceeds the number scheduled, provided that the rainfall

{CS: 00060746.00CX } Page 29 of32 
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SECTION 116833.43 – TRACK AND FIELD EQUIPMENT 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section covers all labor and materials required to install the following: 

1. In-ground track and field equipment. 

2. Field event materials. 

a. Sand. 

b. Rock dust.  

B. The Contractor is responsible for the purchase and installation of all sports equipment. The Track & 

Field Synthetic Surfacing Contractor is responsible for installation of synthetic surface in, around and 

on top of the specified sports equipment. 

1.2 CODES AND STANDARDS 

A. Codes and standards follow the current guidelines set forth by the National Federation of State High 

School Associations (NFSHSA).   

1.3 SUBMITTALS 

A. The following information shall be submitted prior to installation of specified work. 

1. Standard printed specifications and diagrams or drawings depicting installation directions and 

dimensions for all in-ground sports equipment. 

2. Installation process and requirements for subbase (stone and asphalt) and any conditions that 

may limit the installation or affect quality of installation. 

3. Material safety data sheets on all products, as necessary. 

4. Contractor to supply Owner with a 1-gallon sample of field event material product(s) for visual 

inspection and testing. 

1.4 QUALITY ASSURANCE 

A. The Contractor shall only accept bids from those vendors or manufacturers that have been pre-

approved or identified as approved equivalent. 

B. The Contractor shall only accept bids from those vendors or manufacturers that have been pre-

approved, identified as approved equivalent or that meet the requirements as an equivalent product. 

PART 2 – PRODUCTS 

2.1 IN-GROUND TRACK & FIELD EQUIPMENT 

A. The Contractor is responsible to provide and install all permanent, in-ground track & field event 

equipment as specified by these specifications and shown on the project drawings.  The products 

must meet NFSHSA regulations. 

B. The physical make-up of these products vary across the country; therefore the Contractor shall use his 

best efforts to supply the Owner with a product that best meets the performance specifications listed 
below. 
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C. The in-ground track & field equipment is available from the following:  

1. Sportsfield Specialties: Contact: Brian Jaeger (Southeast) Tel.: (607) 267-3621. 

2. UCS Spirit:  Contact: Mike Chappell; Telephone: (800) 526-4856. 

3. Gill Athletics:  Contact: Mike Cunningham; Telephone: (800) 637-3090. 

D. In-ground Equipment (Based on Sportsfield Specialties Model # or Approved Equivalent): 

1. One (1) cast aluminum pole vault box without the cover.  Model #TFPV001CA. 

2. Two (2) mesh covers for sand pits. Model #SPMESHCOVERDB. 

3. Two (2) track crossing mats with weighted perimeter chain (7’-6” x 30’). 16oz. non-woven 

polypropylene geotextile. Model #TM7530 

4. Four (4) long jump take off boards. Model #TFLT008SS-SYN-BL 

5. One (1) web style shot put circle. Model # TFSWRING 

6. One (1) toe board for depressed circle. Model # TFSPT001AL 

2.2 FIELD EVENT MATERIALS 

A. Sand: 

1. All sand for the long/triple jumps sand pits shall follow the specifications outlined by the 

United States Golf Association (USGA) guidelines for Bunker Sand.  The website for this 

information is: http://turf.lib.msu.edu/1990s/1998/980109.pdf  

2. The sand shall be washed and sized as follows:  

a. For the safety of the athletes, the sand must (to avoid hardening as a result of moisture) 

consist of pure quartz sand or tan mason sand, without organic components, maximum 

2mm granules, of which not more than 5% in weight is less than 0.2mm. 

3. Sand shall be free of trash, organic matter, clay, silt, and rocks. 

a. Sand color to be white or light tan. 

4. Sand shall have the following technical data: 

a. Water permeability or filtration rate with a minimum of 20 inches/hour. 

b. Bulk density of 1.55 grams per cubic centimeter. 

c. Penetrometer Reading of 1.8 to 2.2 kg/cm2. 

d. Sand shape of high sphericity and rounded. 

B. Rock Dust: 

1. The shot-put landing area shall consist of a material that is firmly compacted, yet porous to 

allow vertical drainage. The Contractor shall provide a one-gallon sample of the proposed 

material for approval by the Owner prior to installation. The material shall be compacted to at 

least 90 percent of Standard AASHTO Density with discing, sprinkling, and rolling as 

necessary. All material aggregate larger than 1/4-inch in diameter that comes to the surface 

during discing shall be removed prior to compacting operations.  

2. Rock dust shall meet the below sieve analysis:  

 

Screen No. % Passing 

3/8 100 

4 100 

8 86 

16 65 

30 45 

50 35 

100 25 

200 15 

http://turf.lib.msu.edu/1990s/1998/980109.pdf
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PART 3 – EXECUTION 

3.1 INSTALLATION OF SPORTS EQUIPMENT 

A. The installation of the track and field equipment stated herein shall follow the directions of the 

manufacturer and/or vendor. Shop drawings must be submitted and approved prior to installation of 

equipment. 

B. Sand: 

1. The sand should be one of the last items installed on the facility to maintain the physical 

properties. 

2. Do not install the sand until drain pipe is installed and connected to drainage system. 

3.2 ADJUSTING AND CLEANING 

A. Upon completion of installation, test operation to demonstrate satisfactory operation acceptable to 

Owner. 

B. Clean or replace unsuitable materials. 

END OF SECTION  
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SECTION 310519.13 – GEOTEXTILES  

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the installation of separation/stabilization fabric as shown on the Drawings and 

as specified herein. 

1.2 QUALITY ASSURANCE 

A. The latest edition of the following standards, as referenced herein, shall be applicable. 

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

1.3 SUBMITTALS 

A. Product Data: 

1. Submit Manufacturer's material specifications, product literature and installation instructions. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Delivery: 

1. Deliver sufficient materials to the site to prevent interruption of the work. 

2. All materials shall be inspected by Contractor upon delivery.  Contractor shall notify Engineer 

of any damage.  Products received at the site torn, with holes, deteriorated, or otherwise 

damaged will not be approved and shall be returned and replaced at no expense to the Owner. 

B. Storage: 

1. All material shall be stored in strict accordance with the manufacturer's recommendations and 

as approved by the Engineer. 

2. Do not store products directly on ground. Ship and store geotextile with suitable wrapping for 

protection against moisture and ultraviolet exposure. Store geotextile in way that protects it 

from elements, if stored outdoors, elevate, and protect geotextile with waterproof cover. 

C. Handling: 

1. All material shall be handled in strict accordance with the manufacturer's recommendations and 

as approved by the Engineer. 

PART 2 – PRODUCTS 

2.1 WOVEN GEOTEXTILE 

A. Stabilization Fabric:  To be used beneath roadways and walks. 

B. Composed of polymeric yarn interlaced to form a planar structure with uniform weave pattern. 

C. Calendared or finished so yarns will retain their relative position with respect to each other. 

D. Polymeric Yarn:  Long-chain synthetic polymers (polyester or polypropylene) with stabilizer or 

inhibitors added to make filament resistant to deterioration due to heat and ultraviolet light exposure. 
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E. Sheet Edges:  Selvaged or finished to prevent outer material from separating from sheet. 

F. Unseamed Sheet Width:  Minimum 12 feet. 

G. Physical Properties:  Conform to requirements noted below:  
 

PROPERTY DESIGN VALUE TEST METHOD 

Tensile Strength 315 lbs ASTM D4632 

Elongation 12% ASTM D4632 

Trapezoidal Tear 113 lbs ASTM D4533 

CBR Puncture Strength 900 lbs ASTM D6241 

A.O.S. 40 (US Sieve) ASTM D4751 

Permittivity .05 sec-1 ASTM D4491 

2.2 NONWOVEN GEOTEXTILE 

A. Separation/Filtration Fabric:  To be used in drainage ditches, haybale installation, culvert outfall 

installations, rip-rap outfall installations, and cover material separation  

B. Pervious sheet of polyester, polypropylene, or polyethylene fabricated into stable network of 

fibers that retain their relative position with respect to each other.   Nonwoven geotextile shall be 

composed of continuous or discontinuous (staple) fibers held together through needle-punching, 

spun-bonding, thermal-bonding, or resin-bonding. 

C. Geotextile Edges; selvaged or otherwise finished to prevent outer material from pulling away from 

geotextile. 

D. Unseamed Sheet Width:  Minimum 12 feet. 

E. Physical Properties:  Conform to the requirements noted below: 
 

PROPERTY DESIGN VALUE TEST METHOD 

Tensile Strength 160 lbs ASTM D4632 

Elongation 50% ASTM D4632 

Trapezoidal Tear 60 lbs ASTM D4533 

CBR Puncture Strength 400 lbs ASTM D6241 

A.O.S. 70 (US Sieve) ASTM D4751 

Permittivity 1.4 sec-1 ASTM D4491 

PART 3 – EXECUTION 

3.1 GENERAL 

A. The Contractor shall be responsible for the installation, and seaming of geotextile fabric in 

accordance with the specifications and the manufacturer's recommendations, as approved by the 

Engineer. 
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3.2 SUBGRADE PREPARATION 

A. Surfaces to be covered with geotextile fabric shall be smooth and free of rocks, sticks, roots, sharp 

objects, and all debris that may damage the fabric.  The surface to be covered shall be firm and 

unyielding, with no sudden changes or breaks in grade.  There shall be no standing water or excessive 

moisture on the surface when the fabric is placed. 

B. The compacted subgrade shall be maintained in a smooth, uniform, and compacted condition during 

installation of the fabric. 

3.3 GEOTEXTILE INSTALLATION 

A. The fabric shall be cleaned of all debris or other materials that may negatively affect the fabric's 

performance. 

B. Mechanical equipment shall not be permitted to operate directly on the fabric unless authorized to do 

so by the manufacturer and approved by the Engineer. 

C. Geotextile Placement: 

1. Fabric shall be placed as recommended by the manufacturer and approved by the Engineer on 

surfaces which have been prepared to conform with these Specifications and found acceptable 

for fabric installation. 

2. The fabric shall be placed as smooth and wrinkle-free as possible.   

3. When installing geotextile in trenches, swales, ditches, etc., overlap geotextile in the direction 

of flow. 

4. All areas of fabric damaged during installation as determined by the Engineer shall be repaired 

or replaced by the Contractor as specified at no additional cost to the Owner.  Should the fabric 

be damaged during any step of the installation, the damaged section shall be repaired by 

covering it with a piece of fabric which extends at least 24 inches in all directions beyond the 

damaged area.  The fabric shall be secured by sewing or bonding as approved by the Engineer.  

5. At time of installation, fabric will be rejected if it has defects, ribs, holes, flaws, deterioration, 

or damage incurred during manufacture, transportation, handling, or storage.  Damaged 

materials shall be removed and replaced at no additional cost to the Owner. 

6. Fabric shall be placed with long dimension down slope. 

7. Fabric shall be protected at all times during construction from contamination by surface run-off 

and any fabric so contaminated shall be removed and replaced with uncontaminated fabric. 

D. Seams and Overlaps of Geotextile: 

1. All overlaps shall be a minimum of 18 inches (450 mm). 

3.4 COVER MATERIALS OVER GEOTEXTILES 

A. Granular materials shall be placed on geotextiles as shown on the Drawings.  During backdumping 

and spreading, a minimum depth of 6 inches of granular material shall be maintained at all times 

between the fabric and wheels of trucks or spreading equipment.  All equipment used in spreading or 

traveling on the cover layer for any reason shall exert low ground pressures and shall be approved by 

the manufacturer and Engineer.  Dozer blades, etc., shall not make direct contact with the fabric; 

however, if tears occur in the fabric during the spreading operation, the granular material shall be 

cleared from the fabric and the damaged area repaired as previously described. 
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B. The granular material shall be spread in the direction of fabric overlap.  Large fabric wrinkles which 

may develop during the spreading operations shall be folded and flattened in the direction of the 

spreading.  Occasionally, large folds may reduce the fabric overlap width.  Special care shall be given 

to maintain proper overlap and fabric continuity. 

C. All equipment spreading cover material or traveling on the cover layer shall avoid making sharp 

turns, quick stops, or quick starts. 

D. Fabric shall be covered as soon as possible after placement to minimize exposure to sunlight.  Fabric 

shall not be exposed for more than 5 days. 

3.5 DISPOSAL OF SCRAP MATERIALS 

A. On completion of installation, the Contractor shall legally dispose of all trash and scrap material off-

site or in a location approved by the Owner and Engineer, remove equipment used in connection with 

the work herein, and shall leave the premises in a neat acceptable manner. 

END OF SECTION 
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SECTION 312319 – DEWATERING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section includes provisions for a dewatering system to continuously lower and control 

groundwater levels and hydrostatic pressures in order to maintain near-dry conditions for construction 

of the work as shown on the plans and specified herein. 

1.2 SUBMITTALS 

A. Submit the following: 

1. Description:  of proposed dewatering system. 

2. Layout:  of dewatering system, including location of sumps, deep wells, well points, header 

pipes, pumps, discharge lines, and observation wells. 

3. Details:  of dewatering system, including installation methods for deep wells, well points and 

observation wells, depths of wells, material descriptions, pipe sizes, intake screen sizes, and 

pump capacities. 

4. Estimate:  of time required to lower groundwater levels after start of pumping. 

1.3 JOB CONDITIONS 

A. Site soil boring data and samples, soil laboratory testing, and any soil reports shall be made available 

to prospective bidders for study and review.  Bidders must make their own interpretation of 

subsurface conditions that may affect methods or the cost of construction of the Work. 

PART 2 – PRODUCTS 

2.1 DEWATERING SYSTEM 

A. Provide a dewatering system of adequate size and capacity to lower and maintain the groundwater at 

the specified level.  The system shall include standby pumps and power source for continuous 

operation. 

1. Dewatering system shall consist of wellpoints, deep wells, cut-off walls, riser pipes, swing 

joints, header lines, valves, pumps, discharge lines, and all other necessary fittings, accessories 

and equipment for a complete operating system.  Provide hole punches, sand backfill, and clay 

plugs as required by soil conditions. 

B. Observation Wellpoints:  Provide groundwater reading wells or piezometers to monitor the 

groundwater level, as indicated on the approved Shop Drawings or as directed by the Engineer. 

C. Sand:  Clean concrete sand conforming to ASTM C33. 
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PART 3 – EXECUTION 

3.1 PREPARATION 

A. Install the observation well points at locations indicated on approved Shop Drawings or where 

directed by the Engineer.  Install observation wellpoints in accordance with manufacturer's printed 

instructions and in accordance with approved Shop Drawings.  Provide sand backfill around 

wellpoint.  Test each observation wellpoint to verify that the installation is performing properly. 

B. Protect observation well standpipes from damage by construction operations and maintain 

accessibility to them.  Maintain reading wells until groundwater is allowed to return to its normal 

level. 

3.2 INSTALLATION 

A. Install the dewatering system in accordance with approved Shop Drawings and as required by site 

conditions.  Locate elements of the system to allow a continuous dewatering operation without 

interfering with the installation of any permanent project Work.   

3.3 OPERATION 

A. Keep the system in continuous operation from the time excavation is started in the dewatering area 

(or before if required by site conditions to lower the groundwater to the elevations specified) until the 

time backfilling is completed at least 2 feet above the normal groundwater level. 

1. Do not discontinue dewatering operations without specific approval from the Engineer. 

2. Rates of groundwater withdrawal during dewatering operations, shall at all times be below the 

rate at which soil particles are removed from the existing soils. 

B. In the event excavation proceeds subsequent to dewatering as specified above, and the groundwater 

level is found to be within two feet of the excavation, the dewatering Contractor shall immediately 

continue to dewater as specified herein, including, but not limited to, additional dewatering and 

monitoring facilities, at no additional cost to the Owner.  The excavation shall not be allowed to 

proceed below groundwater. 

3.4 FIELD CONTROL 

A. Maintain a careful check to detect any settlement in existing adjacent Work.  Notify the Engineer of 

any signs of settlement.  Establish settlement point bench marks and take periodic readings as 

directed.  The Contractor shall take all such precautions and do any and all Work necessary to protect 

the stability and integrity of adjacent lands. Pavements, buildings, and utilities from settlement or 

other movement that may be caused by his dewatering operations.  The Contractor shall be solely 

responsible for any damage or injury to adjacent lands, pavements, buildings, or utilities caused by 

his dewatering or other operations or his failure to use corrective or preventive procedures or 

methods. 

B. Take and record measurements of the groundwater in each reading and pumping well periodically 

and when directed by the Engineer. 



DEWATERING PAGE 3 OF 3 

 CHA PROJECT NO. 35088 

V:\ProjectSpecs\35088\Final\100% - Current\312319 Dewatering.doc SECTION 312319 

 

3.5 DISCHARGE 

A. Dispose of all water removed from the excavation in such a manner as not to endanger public health, 

property, or any portion of the Work under construction or completed. 

B. Dispose of water in such a manner as to cause no inconvenience to others on or adjacent to the site. 

C. Convey water from the excavation in a closed conduit.  Do not use trench excavations as temporary 

drainage ditches. 

D. Disposal of water shall be approved by the Engineer and shall not cause erosion or sedimentation to 

occur in existing drainage systems. All sedimentation or blocking of existing systems shall be 

thoroughly cleaned and returned to original condition by the Contractor at his own expense. 

E. Provide approved sediment traps when water is conveyed into water courses. 

3.6 REMOVAL 

A. When system is no longer required, gradually decrease the pumping rate until the water table resumes 

its natural position so that the velocity of the returning groundwater will be low enough as not to 

carry fines with it. 

B. When the dewatering system is no longer required and when directed by the Engineer, dismantle and 

remove the system and all appurtenances from the site. 

END OF SECTION 
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SECTION 312333 – TRENCHING AND BACKFILLING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the excavation of trenching, backfilling, compacting, dewatering, excavation 

support and disposal, as shown on the Contract Drawings, and as herein specified. 

B. The Engineer will determine the suitability of materials that are to be used in the work and should any 

materials encountered be unsatisfactory for the purpose intended, they shall be removed from the site 

at the Contractor's expense. 

1.2 QUALITY ASSURANCE 

A. Reference Standards: 

1. The latest edition of the following standards, as referenced herein, shall be applicable. 

a. State Specific Department of Transportation Construction Standards. 

b. "Standard Specifications for Highway Materials and Methods of Sampling and Testing, 

American Association of State Highway and Transportation Officials (AASHTO)." 

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

d. National Electric Code (NEC). 

B. The Contractor shall comply with the requirements for soil erosion and sedimentation control and 

other requirements of governmental authorities having jurisdiction, including the State. 

C. The Contractor shall provide and pay for all costs in connection with an approved independent testing 

facility to determine conformance of soils and aggregate with the specifications in accordance with 

Section "Quality Requirements." 

1.3 SUBMITTALS 

A. Samples: 

1. The Contractor shall furnish representative earth materials to the testing laboratory for analysis 

and report, as directed by the Engineer, or as outlined in the specifications. 

B. Test Results: 

1. The testing laboratory shall submit written reports of all tests, investigations, findings, and 

recommendations to the Contractor and the Engineer. 

1.4 PROJECT REQUIREMENTS 

A. Notify the Engineer of any unexpected subsurface condition. 

B. Protect excavations by shoring, bracing, sheet piling, or by other methods, as required to ensure the 

stability of the excavation.  Comply with OSHA requirements. 

C. Underpin or otherwise support structures adjacent to the excavation, which may be damaged by the 

excavation.  This includes service lines. 
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D. Protection of Existing Utilities: 

1. Locate existing underground utilities in areas of work.  If utilities are to remain in place, 

provide adequate means of support and protection during earthwork operations.  Comply with 

OSHA requirements. 

2. Coordinate interruption and/or termination of utilities with the utility companies and the 

Owner. 

3. Provide a minimum of 48 hours’ notice to the Owner and receive written notice to proceed 

before interrupting any utility. 

E. Demolish and completely remove from the site any existing underground utilities designated to be 

removed, as shown on the Drawings or as specified. 

F. Repair any damaged utilities as acceptable to the Owner, Engineer, and utility company at no 

additional cost to the Owner. 

G. Contractor shall comply with maintenance and protection requirements as approved by the authority 

having jurisdiction. 

H. Protection of Persons and Property: 

1. Barricade open excavations occurring as part of this work and post with warning lights, if 

required. 

2. Operate warning lights as recommended by authorities having jurisdiction. 

3. Protect structures, utilities, pavements, and other facilities from damage caused by settlement, 

lateral movement, undermining, washout, and other hazards created by earthwork operations. 

4. Perform excavation within drip-line of trees to remain by hand, and protect the root system 

from damage or dryout to the greatest extent possible.  Maintain moist conditions for root 

system and cover exposed roots with burlap.  Paint cut roots of 1-inch diameter and larger with 

emulsified asphalt tree paint. 

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Pipe Zone Bedding:  Select mixture of graded crushed stone, free from organic, frozen or other 

deleterious materials, conforming to the requirements of State Specific DOT Standards and meeting 

the following gradation requirements: 
 

SIEVE PERCENT PASSING 

1-1/2" 100 

1" 90 – 100 

1/2" 0 – 15 

B. Pipe Zone Backfill:  Sound, durable sand, gravel, stone or blends of these materials, free from 

organic, frozen or other deleterious materials, conforming to the requirements of State Specific DOT 

Standards and meeting the following gradation requirements: 
 

SIEVE PERCENT PASSING 

2" 100 

1/4" 30 – 65 

No. 40 5 – 40 
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SIEVE PERCENT PASSING 

No. 200 0 – 10 

C. Suitable Material:  Sound, durable sand, gravel, stone or blends of these materials, free from organic, 

frozen or other deleterious materials, conforming to the requirements of State Specific DOT 

Standards and meeting the following gradation requirements: 
 

SIEVE PERCENT PASSING 

4" 100 

No. 40 0 – 70 

No. 200 0 – 15 
 

1. Run-of-trench material, meeting the above criteria, shall be considered suitable material and 

shall be used for trench backfill only after tested in accordance with Section "Quality 

Requirements" and approved by the Engineer.  The Contractor shall pay for all additional 

testing required to determine the conformance of run-of-trench material, if at any time during 

the Work this material appears to be in non-conformance in the opinion of the Engineer. 

PART 3 – EXECUTION 

3.1 PRECONSTRUCTION MATERIAL QUALIFICATION TESTING 

A. General: 

1. Sufficient size samples shall be obtained from the potential borrow source to allow completion 

of tests listed in paragraph B below.  Samples may be obtained from test borings, test pits, or 

from borrow pit faces provided that surficial dry or wet soil is removed to expose undisturbed 

earth.  Tests listed below shall be performed on each sample obtained.  A minimum of 

3 representative samples from each potential borrow source shall be furnished to the testing 

laboratory for prequalification testing. Test data shall be provided to the Engineer a minimum 

of 2 weeks prior to construction for approval of borrow source.  Three test reports completed 

within three months prior to construction may be submitted for commercial earth borrow 

sources or suppliers of stone products (crushed stone or graded stone products) in lieu of 

prequalification tests as approved by the Engineer. 

B. Material Tests: 

1. Particle Size Analysis: 

a. Method:   ASTM D422. 

b. Number of Tests:  One (1) per sample; three (3) per potential source. 

c. Acceptance Criteria:  Gradation within specified limits. 

2. Maximum Density Determination: 

a. Method:   ASTM D1557 - Modified Proctor. 

b. Number of Tests:  One (1) per sample; three (3) per potential source. 

3. Re-establish gradation and maximum density of fill material if source is changed during 

construction. 
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3.2 PREPARATION 

A. Establish required lines, levels, contours, and datum. 

B. Maintain benchmarks and other elevation control points; re-establish if disturbed or destroyed at no 

additional cost to the Owner. 

C. Establish location and extent of existing utilities prior to commencement of excavation. 

3.3 EXCAVATION 

A. All excavation shall be made to such depth as required and of the width shown on the Drawings to 

provide suitable room for building the structures and laying the pipe(s) they are to contain and for 

sheeting, shoring, pumping and draining as necessary, and for removing peat, silt, or any other 

materials which the Engineer may deem unsuitable.  Hand trench excavation may be required to 

protect existing utilities and structures. 

B. Trench excavation for pipes shall be made by open cut to accommodate the pipe or structure at the 

depths indicated on the Drawings.  Excavation shall be made to such a depth and to the width 

indicated on the Drawings so as to allow a minimum of 8 inches of pipe zone bedding to be placed 

beneath the bottom of all structures and barrels, bells or couplings of all pipes installed unless 

otherwise specified on the Drawings. 

C. The bottom of the trench shall be accurately graded to provide a uniform layer of bedding material as 

required for each section of pipe.  Trim and shape trench bottoms and leave free of irregularities, 

lumps, and projections. 

D. Stockpile excavated subsoil for reuse where directed or approved.   

E. Over excavation/undercut:  If, in the opinion of the Engineer, existing material below the trench grade 

is unsuitable for properly placing bedding material and laying pipe, the Contractor shall excavate and 

remove the unsuitable material and replace the same with an approved pipe zone bedding material 

properly compacted. 

F. Stability of Excavation:  Slope sides of excavations shall comply with local codes and ordinances 

having jurisdiction.  Shore and brace where sloping is not possible because of space restrictions or 

stability of material excavated.  Maintain sides and slopes of excavation in safe condition until 

completion of backfilling. 

G. Removal of materials beyond the indicated subgrade elevations, without authorization by the 

Engineer, shall be classified as unauthorized excavation and shall be performed at no additional cost 

to the Owner. 

3.4 DEWATERING 

A. The Contractor shall remove all water from the excavation promptly and continuously throughout the 

progress of the work and shall keep the excavation dry at all times until the work is completed and 

excavation is backfilled or have sufficient weight to resist uplift pressures.  Groundwater levels shall 

be depressed to a minimum of 2 feet below excavation subgrade.  No pipe or structure is to be laid in 

water and water shall not be allowed to rise on or flow over any pipe or structure until such time as 

approved by the Engineer. 
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B. Provide a suitable point of discharge from dewatering operations shall be conveyed in a non-erosive 

manner satisfactory to the Engineer. 

C. Precautions shall be taken to protect uncompleted work from flooding during storms or from other 

causes.  All pipe lines or structures not stable against uplift during construction or prior to completion 

shall be thoroughly braced or otherwise protected. 

3.5 BEDDING AND BACKFILLING 

A. All pipe trenches backfill (pipe zone bedding, pipe zone backfill and trench backfill) shall be 

compacted by tamping or rolling to achieve a minimum dry density of 90 percent of the modified 

Proctor maximum dry density of the material used (ASTM D1557).  Backfill in pipe trenches to be 

covered with pavement shall be compacted to a minimum of 95 percent of modified Proctor 

maximum dry density.  Backfill materials shall be placed with water content within plus or minus 4 

percent of optimum moisture content per the modified Proctor method (ASTM D1557).  Any water 

used for compaction shall be provided by the Contractor at his own expense.  The Contractor is 

responsible for the repair of any trench settlement at no expense to the owner. 

B. Bedding and backfilling shall be accomplished in three stages unless otherwise specified on the 

Contract Drawings.  The first stage shall involve placement of "pipe zone bedding" as a layer(s) of 

selected material required to support, or to stabilize unsound or unsatisfactory foundation conditions. 

 The second stage shall involve placement of "pipe zone backfill" from the top of the bedding 

material up to 1 foot above the pipe.  The third stage involves the placement of "trench backfill" in 

the remainder of the trench up to the surface of the ground or the bottom of any special surface 

treatment subgrade elevation. 

C. The bedding material shall be placed in the trench after the trench has been excavated a minimum of 

8 inches below the bell of the pipe to permit the placing of not less than 8 inches of bedding material 

unless otherwise specified on the Drawings.  Where, in the opinion of the Engineer, more than 

8 inches of bedding material shall be required, the excavation shall be performed and bedding placed 

to the depth ordered by the Engineer. 

D. Provide uniform bearing and support for each section of pipe at every point along the entire length 

except where necessary to excavate for bell holes, pipe joints, or other required connections.  Dig bell 

holes and depressions for joints after trench bottom has been graded.  Dig no deeper, longer, or wider 

than needed to make the joint connection properly. 

E. The bedding material shall be placed to the full width of trench.  The bedding material shall be placed 

in loose lifts not exceeding 6 inches to the elevation shown on the Drawings or directed by the 

Engineer.  The bedding material shall be tamped and compacted to form a firm and even bearing 

surface. 

F. Pipe zone backfill shall be placed to the elevation shown on the Drawings in loose lifts not-to-exceed 

6 inches in thickness, before compaction.  The backfill shall be placed on both sides of the pipe at the 

same time and to approximately the same elevation.  Any pipe that is damaged or moved out of 

alignment, regardless of cause, shall be replaced or realigned at the Contractor's expense.  Each layer 

shall be thoroughly compacted by hand-tamping or mechanical means being careful not to damage 

the pipe.  When the pipe zone backfill reaches 1 foot over the top of the pipe, the entire surface shall 

be compacted by mechanical means. 

G. The remainder, if any, of the trench above the pipe zone backfill shall be backfilled with suitable 

material in loose lifts not exceeding 6 inches in thickness before compaction.  Each layer shall be 

thoroughly compacted by mechanical means. 
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3.6 BACKFILLING AROUND STRUCTURES 

A. The Contractor shall not place backfill against any structure without obtaining the approval of the 

Engineer.  No dumping shall be allowed where materials would flow against or around such 

structures.  Backfill material shall be deposited in horizontal layers not exceeding 6 inches in loose 

thickness or as shown on the Drawings and thoroughly compacted by hand or by mechanical means 

to the satisfaction of the Engineer. 

3.7 SUSPENSION OF WORK 

A. Whenever the work is suspended, excavations shall be protected and the roadways, if any, left 

unobstructed.  Within or adjacent to private property, material shall be stored at such locations as will 

not unduly interfere with traffic of any nature and in no case shall materials be stored in locations 

which will cause damage to existing improvements. 

3.8 DISPOSAL OF MATERIAL 

A. Excess and unsuitable materials shall be disposed of by the Contractor on the site in an area approved 

by the Engineer or legally disposed of off- site at the Contractor’s expense.   

3.9 FIELD QUALITY CONTROL 

A. Notify the Engineer at least 3 working days in advance of all phases of filling and backfilling 

operations. 

B. In-place density testing shall be performed to ascertain the compacted density of the fill and backfill 

materials in accordance with the following methods: 

1. In-place relative density: 

a. Method:  AASHTO T238, Nuclear Method. 

C. Perform initial density testing to verify that contractors proposed compaction effort will obtain the 

minimum required densities.   

D. In-place density tests on trench backfills shall be provided for every 500 cubic yards of fill and in 

vertical lifts not exceeding 2 feet and at least once daily. 

E. One particle size analysis (ASTM D422) and one modified Proctor compaction test (ASTM D1557) 

shall be competed for every 5,000 cubic yards of material placed. 

F. The Engineer may direct additional tests to establish gradation, maximum density, and in-place 

density as required by working conditions, at the Contractor's expense. 

G. Acceptance Criteria:  The criteria for acceptability of in-place fill shall be in-situ dry density and 

moisture content.  If a test fails to qualify, the fill shall be further compacted and re-tested.  

Subsequent test failures shall be followed by removal and replacement of the material. 

END OF SECTION 
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SECTION 312500 – EROSION AND SEDIMENT CONTROL 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section covers work necessary for stabilization of soil to prevent erosion and sedimentation 

during and after construction and land disturbing activities.  The work shall include the furnishing of 

all labor, materials, tools, and equipment to perform the work and services necessary as herein 

specified and as indicated on the Drawings.  This shall include installation, maintenance, and final 

removal of all temporary soil erosion and sediment control measures.  All erosion and sediment 

control methods and devices used shall conform to the latest requirements imposed by federal, state, 

and local authorities. 

B. Comply with the latest version of the State Specific Erosion and Sediment Control Manual. 

C. The minimum areas requiring soil erosion and sediment control measures are indicated on the 

Drawings.  The right is reserved to modify the use, location, and quantities of soil erosion and 

sediment control measures based on activities of the Contractor and as the Engineer considers to be 

the best interest of the Owner. 

D. The Contractor shall be responsible for repair of any damage caused and shall be financially 

responsible for any penalties imposed. 

1.2 QUALITY ASSURANCE 

A. Soil erosion and sediment control measures shall be implemented in accordance with the 

requirements and procedures outlined in this Specification, Contract Drawings and documents, state 

standards or guidelines for soil erosion and sediment control, and all regulatory authorities having 

jurisdiction. Where conflicts between requirements exist, the more restrictive rules shall govern. 

B. The Contractor shall provide all temporary control measures shown on the Drawings, or as directed 

by the Owner, Owner's representative, or soil conservation district for the duration of the contract. 

Erosion and sediment control Drawings are intended to be a guide to address the stages of work 

shown. Additional measures not specified on the Drawings may be necessary and shall be 

implemented to address intermediary stages of work and any conditions that may develop during 

construction at no cost to the Owner. 

C. Temporary control provisions shall be coordinated with permanent erosion control features to the 

extent practical to assure economical, effective, and continuous erosion and sediment control 

throughout the construction and post-construction period. 

D. Soil erosion and sediment control measures shall at all times be satisfactory to the Owner's 

Representative. Owner’s Representative will inform the Contractor of unsatisfactory construction 

procedures and operations if observed. If the unsatisfactory construction procedures and operations 

are not responded to and corrected within 48 hours, the Owner's Representative may suspend the 

performance of any or all other construction until the unsatisfactory condition has been corrected. 

Such suspension shall not be the basis of any claim by the Contractor for additional compensation nor 

for an extension of time to complete the work. Any complaints, fines, etc. relating to ineffective 

erosion control, shall be the sole responsibility of the Contractor. 
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E. The Contractor shall inspect all soil erosion and sediment control measures at least at the beginning 

and end of each day to ascertain that all devices are functioning properly during construction. 

Maintenance of all soil erosion and sediment control measures on the project site shall be the 

responsibility of the Contractor until final stabilization is complete, and until the permanent soil 

erosion controls are established and in proper working condition. 

F. The Contractor shall protect adjacent properties and watercourses from soil erosion and sediment 

damage throughout construction. 

1.3 GENERAL 

A. Soil erosion stabilization and sediment control measures consist of the following elements: 

1. Maintenance of existing permanent or temporary storm drainage piping and channel systems, as 

necessary. 

2. Installation and maintenance of stabilized construction entrance(s). 

3. Construction of new permanent and temporary storm drainage piping and channel systems, as 

necessary. 

4. Construction of temporary erosion control facilities such as silt fences, check dams, etc. 

5. Topsoil and Seeding:  Placement and maintenance of Temporary Seeding on all areas disturbed 

by construction.  Placement of permanent topsoil, fertilizer, and seed, etc., in all areas not 

occupied by structures or pavement unless shown otherwise.  

6. Soil Stabilization Seeding:  Placement of fertilizer and seed, etc., in areas as Specified 

hereinafter. 

B. The Contractor shall be responsible for phasing Work in areas allocated for his exclusive use during 

this Project, including any proposed stockpile areas, to restrict sediment transport.  This will include 

installation of any temporary erosion control devices, ditches, or other facilities.  

C. The areas set aside for the Contractor’s use during the Project may be temporarily developed to 

provide satisfactory working, staging, and administrative areas for his exclusive use.  Preparation of 

these areas shall be in accordance with other requirements contained within these Specifications and 

shall he done in a manner to both control all sediment transport away from the area. 

D. Stockpiles remaining in place longer than 14 calendar days shall be considered permanent stockpiles 

for purposes of erosion and sediment control.  

E. All permanent stockpiles shall be seeded with soil stabilization seed and protected by construction of 

silt fences completely surrounding stockpiles and located within 10 feet of the toes of the stockpile 

slopes. 

F. Sediment transport and erosion from working stockpiles shall be controlled and restricted from 

moving beyond the immediate stockpile area by construction of temporary toe-of-slope ditches and 

accompanying silt fences as necessary.  The Contractor shall keep these temporary facilities in 

operational condition by regular cleaning, regrading, and maintenance. 

G. The Contractor shall maintain all elements of the Soil Erosion Stabilization and Sedimentation 

Control systems and facilities to be constructed during this Project for the duration of his activities on 

this Project. 

H. Formal inspections made jointly by the Contractor and the Engineer shall be conducted every 2 weeks 

to evaluate the Contractor’s conformance to the requirements of these Specifications.  
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I. Replacement or repair of failed or overloaded silt fences, check dams, or other temporary erosion 

control devices shall be accomplished by the Contractor within 24 hours after receiving written notice 

from the Engineer. 

J. If the Contractor has not complied with any of the above maintenance efforts to the satisfaction of the 

Engineer within 2 working days after receiving written notification from the Engineer, the Owner 

shall have the prerogative of engaging others to perform any needed maintenance or cleanup, 

including removal of accumulated sediment at constructed erosion control facilities, and deduct from 

the Contractor’s monthly partial payment the costs for such efforts in accordance with the General 

Conditions of the Contract.  

1.4 SUBMITTALS 

A. Submittals shall be made in accordance with Section “Submittal Procedures.” 

B. Material Certificates signed by material producer and Contractor, certifying that each material item 

complies with or exceeds specified requirements. 

C. Results of all tests and investigations, including recommendations. 

D. Submit product data, samples, specifications and manufacturer’s installation procedures for approval 

as directed by Engineer prior to use. 

PART 2 – PRODUCTS 

2.1 GENERAL 

A. Contractor shall provide all materials necessary to perform the work in accordance with the SWPPP 

or as shown on the Drawings or specified herein. 

2.2 PERMANENT SEED 

A. Refer to Section “Turf and Grasses.” 

2.3 SOIL STABILIZATION AND TEMPORARY SEED 

A. Temporary Seed:  Rye grass, cereal grasses, or other quick growing species suitable to the area as a 

temporary cover, which will not compete with the grasses specified for permanent cover. 

2.4 TOPSOIL 

A. Topsoil shall be as specified under Section “Soil Preparation.” 

2.5 FERTILIZER 

A. Refer to Section “Turf and Grasses.” 
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2.6 LIME 

A. Ground dolomite limestone not less than 85 percent total carbonates and magnesium, ground so that 

50 percent passes through a No. 100 mesh sieve and 90 percent passes a No. 20-mesh sieve.  Coarser 

material will be acceptable provided the specified rates of application are increased proportionately 

on the basis of quantities passing the No. 100-mesh sieve. 

2.7 STRAW MULCH 

A. Threshed straw of oats, wheat, barley, or rye, free from seed of noxious weeds or clean salt hay. 

2.8 HAY BALE 

A. Bales shall be tightly bound, staked with 1 inch by 1 inch hardwood stakes.  Hay shall be from 

mowings of acceptable herbaceous growth free from noxious weeds.  

2.9 SILT FENCE 

A. Silt Fence (SF) shall consist of woven geotextile fabric, posts, wire mesh backing, and fasteners 

meeting the requirements shown on the Drawings. 

PART 3 – EXECUTION 

3.1 GENERAL 

A. The Contractor shall comply with and implement the Stormwater Pollution Plan provided in the 

contract documents. 

B. Review the soil erosion and sediment control Drawings as they apply to current conditions. Any 

deviation from the Drawings must be submitted for approval to the site Engineer in writing at least 72 

hours prior to commencing that work. 

C. Initial soil sediment and erosion control devices shall be in place prior to any land disturbing activity 

in their proper sequence and maintained until permanent protection is established. 

D. The limit of the area of any earthwork operations in progress shall be commensurate with the 

Contractor’s capability and progress in keeping the finished grading, mulching, seeding, and other 

such permanent control measures current and in accordance with the accepted schedule for 

construction phasing. Should seasonal limitations make such coordination unrealistic, as determined 

by the Owner’s Representative, temporary erosion control measures shall be provided immediately by 

the Contractor at no expense of the Owner. 

E. Temporary erosion control measures shall be used to correct conditions which develop during 

construction that are needed prior to installation of permanent control features, or that are temporarily 

needed to control erosion that develops during normal construction practices, but are not associated 

with permanent control features on the project. 

F. The Contractor shall incorporate all permanent erosion control features (stabilization) into the project 

at the earliest practical time to minimize the need for temporary controls.  

G. A stabilized construction entrance (SCE) shall be installed and maintained at any point where 

construction vehicles enter a public right-to-way, street, or parking area. The SCE shall be used to 



EROSION AND SEDIMENT CONTROL PAGE 5 OF 6 

 CHA PROJECT NO. 35088 

V:\ProjectSpecs\35088\Final\100% - Current\312500 Erosion and Sedimentation Control.doc SECTION 312500 

eliminate mud from the construction area onto public right-of-way. The SCE shall be constructed as 

shown on the Drawings. Any mud or debris tracked on streets shall be cleaned up immediately.  

H. Dust Control: The Contractor shall provide a commercial grade; enclosed broom mechanical street 

sweeper to control sediment and/or dust that is tracked on to the adjacent streets.  The street sweeper 

shall be equipped with a water storage tank to wet the area prior to sweeping. Where on site controls 

do not prevent material from being tracked on to adjacent streets, the street sweeper shall be used to 

clean the adjacent streets immediately.  In addition, at a minimum, the adjacent streets shall be swept 

at the end of each week or as directed by the Engineer. 

I. Any disturbed or stockpiled areas that will be left exposed more than 14 days or less according to 

State General Stormwater Permits shall immediately receive temporary or permanent seeding. 

Mulch/straw shall be used if the season prevents the establishment of a temporary cover.  Disturbed 

areas shall be limed and fertilized prior to temporary seeding. 

J. Permanent vegetation shall be established as specified on all exposed areas within 7 days or less 

according to State General Stormwater Permits after final grading.  Mulch as necessary for seed 

protection and establishment.  Lime and fertilize seedbed prior to permanent seeding.  

K. Slopes shall be permanently seeded and mulched.  Any slopes that erode easily shall be temporarily 

seeded and mulched.  Any slopes deeper than 3:1 or steeper or as indicated on Drawings shall be 

protected with Erosion Control Blanket per specifications. 

L. All storm drainage outlets must be stabilized, as specified, before the discharge points become 

operational. Equip all inlets with inlet protection immediately upon construction. 

M. Discharge from dewatering operations for the excavated areas shall not be directed to surface waters 

without first properly removing the suspended sediment through filtration and/or settlement. The 

Contractor shall obtain any required permits associated with dewatering activities. 

N. Silt fence shall be installed at locations on the Drawings and any additional locations necessary for 

proper sediment control.  The Contractor shall maintain the silt fence until the project is stabilized 

and shall remove and dispose of the silt fence and silt accumulation when 1/3 the height of the fence 

is reached. 

O. Soil erosion and sediment control shall include but not be limited to the approved measures. The 

Contractor shall be responsible for providing all additional measures that may be necessary to 

accomplish the intent of the Drawings. 

P. Comply with all other requirements of authorities having jurisdiction. 

Q. Soil Stabilization and Temporary Seeding: 

1. Soil stabilization seeding shall consist of the application of the following materials in quantities 

as further described herein for stockpiles and disturbed areas left inactive for more than 14 

days. 

a. Lime. 

b. Fertilizer. 

c. Seed. 

d. Mulch. 

e. Maintenance. 

2. Hydroseeding will be permitted as an alternative method of applying seed and associated soil 

conditioning agents described above.  Should the Contractor elect to apply soil stabilization 
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seeding by hydroseeding methods, he shall submit his operational plan and methods to the 

Engineer. 

3. Temporary Seeding is to be placed and maintained over all disturbed areas prior to Permanent 

Seeding. Maintain Temporary Seeding until such time as areas are approved for Permanent 

Seeding. As a minimum, maintenance shall include the following: 

a. Fix-up and reseeding of bare areas or re-disturbed areas. 

b. Mowing for stands of grass or weeds exceeding 6 inches in height. 

R. Topsoil and Permanent Seeding: conform to the requirements of Section “Soil Preparation” and 

Section “Turf and Grasses.” 

END OF SECTION 
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SECTION 321116 – SUBBASE COURSES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes provisions for prepared subbase courses for under walks and pavements. 

B. Proof rolling of subgrade for walks and pavements is included in this Section. 

C. Replacement of unsuitable subgrade materials is included in another Section. 

D. Final grading of pavement subbase is specified in this Section. 

E. Stabilization fabric is included in another Section. 

1.2 REFERENCES 

A. State Specific DOT Standards. 

B. Standard Specifications for Highway Materials and Methods of Sampling and Testing, American 

Association of State Highway and Transportation Officials (AASHTO). 

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

1.3 SUBMITTALS 

A. Source Quality Control Test Reports:  Submit test reports directly to Engineer from the testing agency 

with copy to Contractor. 

B. Field Testing Reports:  Submit results of field testing directly to Engineer with copy to Contractor.  

Reference testing location to plan, and cross-reference to all retesting required to accept installed 

subbase material. 

1. Note action taken next to all sub-standard test results. 

1.4 QUALITY ASSURANCE 

A. Testing Laboratory Qualifications:  To qualify for acceptance, the soil testing laboratory must 

demonstrate to Engineer’s satisfaction, based on evaluation of laboratory-submitted criteria 

conforming to ASTM E 699, that it has the experience and capability to conduct the required testing 

without delaying the progress of the Work. 

B. Field Testing and Inspection Service:  Contractor shall retain the services of the same independent 

soil testing laboratory used for source qualification testing to provide soil testing during pavement 

subbase installation. 

PART 2 – PRODUCTS 

2.1 SOURCE QUALIFICATION TESTING 

A. Contractor shall employ and pay for a qualified independent soil testing laboratory to perform soil 

testing services for source qualification. 
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1. Obtain a 100-pound minimum representative sample from each potential aggregate source.  

Obtain samples for each different material gradation known to exist in the pit.  Mix each sample 

thoroughly in accordance with AASHTO T87, and submit to the testing laboratory for 

reduction to specimen size.  The laboratory shall perform the following tests in the order 

shown.  Each material shall pass all tests in order to qualify. 

a. Particle Size Analysis: 

1) Method:  ASTM D422. 

2) Number of Tests:  2 per potential source. 

3) Acceptance Criteria:  Gradation within specified limits. 

b. Plasticity Index Determination: 

1) Method:  ASTM D424. 

2) Number of Tests:  1 particle size analysis on material passing no 40 mesh. 

3) Acceptance Criteria:  Plasticity Index within specified limits. 

c. Maximum Density Determination: 

1) Method:  ASTM D1557 Modified Proctor. 

2) Number of Tests:  2 per potential source. 

d. Magnesium Sulfate Soundness Loss Test: 

1) Method:   State DOT Standard Test Method. 

2) Number of Tests:  2 per potential source. 

3) Acceptance Criteria:  4 cycle loss within specified limits. 

2. Re-establish subbase material properties if source is changed during construction. 

2.2 MATERIALS 

A. Processed Gravel Subbase Course:  Materials shall consist of sound, durable blast furnace slag, stone, 

sand, gravel or blends of these materials. 

B. Crushed Rock Subbase Course:  Materials shall consist solely of approved blast furnace slag or stone 

which is the product of crushing ledge rock. 

C. All Dense Graded Aggregate materials shall be well graded from course to fine and free from organic 

or other deleterious materials, conforming to the requirements of State Specific DOT Standards, and 

meeting the following gradation requirements: 

 

SIEVE PERCENT PASSING 

1 1/2” 100 

3/4" 55-90 

No. 4 25-50 

No. 50 5-20 

No. 200 3-10 
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D. All AASHTO #57 materials shall be free from organic or other deleterious materials, conforming to   

 the requirements of State Specific DOT Standards, and meeting the following gradation 

requirements: 
 

SIEVE PERCENT PASSING 

1 1/2” 100 

1” 95-100 

1/2" 25-60 

No. 4 0-10 

No. 8 0-5 

E. All Topping Stone material shall be free from organic or other deleterious materials, conforming to 

the requirements of State Specific DOT Standards, and meeting the following gradation requirements: 
 

SIEVE PERCENT PASSING 

1/2” 100 

3/8” 90-100 

1/4" 75-100 

No. 8 35-75 

No. 16 10-55 

No. 60 0-15 

No. 200 0-4 

 

1. Magnesium Sulfate soundness loss after 4 cycles shall be less than 20 percent.   

2. Plasticity Index of material passing No. 40 sieve shall not exceed 5.0. 

3. Not more than 30 percent, by weight, of the particles retained on a 1/2 inch sieve shall consist 

of flat or elongated particles.  A flat or elongated particle is defined as one which has its 

greatest dimension more than 3 times its least dimension. 

4. All material shall meet the specified gradation prior to placement.  All processing shall be 

completed at the source. 

5. Stabilization Fabric:  Conform to Section “Geotextiles” 

2.3 PREPARATION 

A. Establish required lines, levels, contours, and datum. 

B. Maintain benchmarks and other elevation control points.  Re-establish, if disturbed or destroyed, at 

no additional cost to Owner. 

C. Proof-roll existing subgrade to the satisfaction of the Engineer.  Should the subbase course become 

unstable at any time prior to the placement of the overlying course(s), correct the unstable condition 

to the satisfaction of the Engineer.  Replace unstable or weak subgrade materials with suitable 

material as provided in the Specifications. 

D. Place stabilization fabric in locations as directed on the plans and in accordance with Section 

“Geotextiles” after subgrade has been proof-rolled and accepted by the Engineer. 



 

SUBBASE COURSES PAGE 4 OF 4 

 CHA PROJECT NO. 35088 

V:\ProjectSpecs\35088\Final\100% - Current\321116 Subbase Courses.doc SECTION 321116 

2.4 INSTALLATION 

A. Place subbase material in uniform horizontal layers, with a maximum compacted thickness of 

12 inches. 

B. Place subbase in a manner to avoid segregation.  Uncontrolled spreading shall not be permitted. 

2.5 COMPACTION 

A. Where subbase courses must be moisture-conditioned before compaction, uniformly apply water to 

the surface.  Prevent free water from appearing on the surface during or subsequent to compaction 

operations. 

B. Compact all portions of each layer to a density not less than 95 percent of the maximum density. 

C. Final tolerances for the top surface of the subbase course requires that the surface does not extend 

more than 1/4 inch above nor more than 1/4 inch below the specified grade at any location. 

2.6 TRAFFIC ON SUBBASE 

A. The movement of vehicular traffic over the final surface of the subbase may be permitted at locations 

designated by, and under such restrictions as ordered by the Engineer, provided such movements take 

place prior to the final finishing of this course to the specified tolerance.  The movement of 

construction equipment on this course may be permitted, at locations designated by and under such 

restrictions as ordered by the Engineer at locations where permission is granted for such movement, 

the temporary surface of the course upon which the construction traffic is running, shall be placed 

and maintained for at least 2 inches above the final surface of this course.  Just prior to paving, and 

after all construction traffic not required for the removal has ceased, remove the 2 inch protective 

layer, prepare the exposed surface of the course, and compact to the specified tolerance. 

B. Should the subbase become mixed with the subgrade or any other material, through any cause 

whatsoever, remove such mixture and replace it with the specified subbase material. 

2.7 FIELD QUALITY CONTROL 

A. Notify the Engineer at least 1 working day in advance of all phases of subbase installation. 

B. Comply with the requirements of this Section for in-place relative density testing. 

1. In-place relative density: 

a. Method:  AASHTO T238, Nuclear Method. 

b. Number of Tests:  1 per specified interval. 

c. Acceptance Criteria:  Plus/minus 2 percent of specified percent compactions. 

2. Compaction tests shall be provided for every 1000 square yard of subbase placement.  A 

minimum of 3 for each lift is required. 

3. The Engineer may direct additional tests to establish gradation, maximum density, and in-place 

density as required by working conditions. 

4. Acceptance Criteria:  The sole criterion for acceptability of in-place subbase shall be in situ dry 

density.  Minimum dry density for all subbase shall be 95 percent of the maximum dry density. 

 If a test fails to qualify, the fill shall be further compacted and re-tested.  Subsequent test 

failures shall be followed by removal and replacement of the material. 

END OF SECTION 
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SECTION 321216.36 – ATHLETIC TRACK ASPHALT PAVING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section includes provisions for hot-mixed asphalt concrete paving over prepared subbase. 

B. This section includes provisions for replacing pavement removed during the course of the Work or 

damaged resulting from Contractor’s operations. 

1.2 REFERENCES 

A. Applicable State or Provincial Department of Transportation Standard Specifications. 

B. “Standard Specifications for Highway Materials and Methods of Sampling and Testing, American 

Association of State Highway and Transportation Officials (AASHTO).” 

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

1.3 SUBMITTALS 

A. Material Certificates signed by material producer and Contractor, certifying that each material item 

complies with or exceeds specified requirements. 

B. Field Test Reports:  Submit results of field testing directly to the Engineer. 

C. Track & Field Paving Experience: 

1. On-site Project Manager/Superintendent Qualifications: 

a. Provide a list of completed facilities, minimum of 5 running tracks, in the past 5 years. 

b. The project manager/superintendent will be on-site during all track & field paving 

operations.  Substitution of project manager/superintendent shall not be permitted. 

2. Track Paving Contractor Qualifications: 

a. Track Paving Contractor shall provide a list of completed facilities, minimum of 

5 running tracks, in the past 5 years.  

1.4 SITE CONDITIONS 

A. Weather Limitations:  Apply tack coats when ambient temperature is above 50 DegF (10 DegC) and 

when temperature has not been below 35 DegF (1 DegC) for 12 hours immediately prior to 

application.  Do not apply when base is wet or contains an excess of moisture. 

B. Construct hot-mixed asphalt concrete surface course when atmospheric temperature is above 

40 DegF (4 DegC) and when base is dry.  Base course may be placed when air temperature is above 

30 DegF (minus 1 DegC) and rising. 

C. Grade Control:  Establish and maintain required lines and elevations. 

D. In no instance shall the materials and thicknesses of pavement and subbase courses replaced be less 

than that removed, unless approved by the Engineer. 
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1.5 SEQUENCING AND SCHEDULING 

A. Coordinate the placement of asphalt concrete pavement with the completion of underground work by 

other trades. 

B. The asphalt top course shall be allowed to cure for 28 days prior to application of resilient track 

surfacing.  

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. General:  All hot mix asphalt shall be in accordance with applicable provisions of State or Provincial 

Department of Transportation “Standard Specifications for Road and Bridge Construction”, except as 

herein modified.  

1. The RAP (Reclaimed Asphalt Pavement) content in the asphalt binder course shall be 

15 percent or less.    

2. There should be no RAP (Reclaimed Asphalt Pavement) content in the asphalt top course.  

3. The asphaltic cement (AC-1) content shall be 4.0 to 6.0 percent by weight of the total 

composite mixture. 

4. Coarse aggregate (material retained on the 4.75mm sieve) shall be sound, angular crushed stone 

or gravel (shale is not recommended).  

5. Fine aggregate (material passing the 4.75mm sieve and retained on the #200 (0.075mm) sieve) 

shall be sand, stone sand and stone screenings Class B quality or better and gradation FA-3. 

6. Mineral filler (material passing the #200 sieve) shall be dry limestone or dust. 

B. Asphalt Binder Course: 

1. The gradation of the composite aggregate shall conform to the following: 
 

SIEVE TOTAL % PASSING 

3/4” 100 

1/2” 90-100 

3/8” 80 

#4 45-70 

#8 25-55 

#30 (19) 

#50 5-20 (12) 

#100 5-16 (6.5) 

#200 2-9 (3) 
 

C. Asphalt Top Course: 

1. The gradation of the composite aggregate shall conform to the following: 
 

SIEVE TOTAL % PASSING 

1/2” 100 

3/8” 90-100 

#4 60-90 (70) 

#8 35-65 (49) 
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SIEVE TOTAL % PASSING 

#30 (22) 

#50 6-25 (14) 

#100 (8) 

#200 2-10 (3) 

Note: The aggregate grain size should be as close to 

the figures in parentheses for the maximum density of 

the asphalt mixture. 
 

D. Asphalt Tack Coat:   

1. The primer for application on asphalt surfaces (tack coat) shall be RC-1. 

PART 3 – EXECUTION 

3.1 SURFACE PREPARATION 

A. General:  Remove loose material from compacted subbase surface immediately before commencing 

paving operations. 

B. Proof-roll prepared subbase surface with a ten-ton static, steel-wheel roller to check for unstable areas 

and areas requiring additional compaction, witnessed by the Engineer at least 48 hours prior to 

scheduled paving operations. 

C. Do not begin paving work until deficient subbase areas have been corrected and are ready to receive 

paving. 

D. Sawcut edges of existing pavement to achieve straight line transitions between old and new 

pavement.  Make a second sawcut through the top course of existing pavement 18 inches from the 

first cut to provide a staggered joint. 

E. Tack Coat:  Apply to contact surfaces of previously constructed asphalt or Portland cement concrete 

and surfaces abutting or projecting into asphalt concrete pavement.  Distribute at rate of 0.03 to 0.07 

gallons per square yard of surface. 

F. Allow to dry until at proper condition to receive paving. 

G. Exercise care in applying bituminous materials to avoid smearing of adjoining surfaces.  Remove and 

clean damaged surfaces. 

H. Do not commence pavement replacement operations until all buried work beneath pavement repair 

has been completed to the satisfaction of the Engineer. 

I. Where trench dimensions preclude the use of proof rolling equipment, demonstrate the stability of the 

subgrade and subbase through other means, as acceptable to the Engineer. 

3.2 PLACING AND COMPACTING MIX 

A. General:  Place and compact asphalt pavement courses in accordance with applicable state or 

provincial department of transportation specifications unless otherwise specified. 
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B. Place inaccessible and small areas by hand, and compact with hot hand tampers or vibrating plate 

compactors. 

C. Chamfer edges of walks at 45-degree angle where walks do not abut curb. 

D. Joints:  Make joints between old and new pavements, or between successive days' work, to ensure 

continuous bond between adjoining work.  Construct joints to have same texture, density, and 

smoothness as other sections of asphalt concrete course.  Clean contact surfaces and apply tack coat. 

E. Place tack coat between successive courses if more than 48 hours have elapsed after placing the 

preceding course.  Apply tack coat at a rate of 0.03 to 0.07 gallons per square yard of surface. 

F. Compaction:  Compact asphalt pavement courses with a static steel wheel roller only, unless 

otherwise approved by the Engineer, based upon work conditions. 

G. Remove and patch areas of any asphalt concrete course deemed unsatisfactory by the Engineer at the 

Contractor’s expense.  Remove hardened or set asphalt by saw cutting. 

H. Adhere to applicable state or provincial department of transportation specifications for compaction 

requirements.  This, however, shall not relieve the Contractor of his responsibility to provide a well 

densified pavement.  It shall be the Contractor’s obligation to recognize difficulties in compacting the 

mix, and to make appropriate corrections. 

I. Roll and compact the asphalt concrete course until the finished surface is free from depressions, 

waves or other defects that would prevent proper drainage.  The finished surface shall be uniform in 

texture and appearance. 

J. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and 

hardened. 

K. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 

marked. 

3.3 FIELD QUALITY CONTROL 

A. General:  Testing in-place asphalt concrete courses for compliance with requirements for thickness 

and surface smoothness will be done by Owner’s testing laboratory.  Repair or remove and replace 

unacceptable paving as directed by Engineer. 

B. Thickness:  In-place compacted thickness tested in accordance with ASTM D3549 will not be 

acceptable if exceeding following allowable variations: 

1. Binder and Surface Course:  Plus or minus 1/4 inch. 

2. Cumulative Thickness Tolerances:  Plus or minus 1/4 inch for nominal cumulative thicknesses 

less than or equal to 4 inches.  Plus or minus 1/2 inch for nominal cumulative thicknesses 

greater than 4 inches. 

C. Surface Smoothness:  Test finished surface of each asphalt concrete course for smoothness, using 10-

foot straightedge applied parallel with and at right angles to centerline of paved area.  Surfaces will 

not be acceptable if exceeding the following tolerances for smoothness: 

1. Binder Course Surfaces:  1/4 inch. 

2. Wearing Course Surface:  3/16 inch. 

3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch. 
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D. Check surface areas at intervals as directed by Engineer. 

E. Scuff Resistance:  If, in the opinion of the Engineer, the pavement does not demonstrate reasonable 

resistance to deformation by punching loads and scuffing under horizontally applied shearing loads, 

after the pavement has cooled and hardened, the Engineer may require laboratory testing of cored 

pavement samples to determine the properties of the pavement; including aggregate gradation, 

asphalt content, air void ratio, density and any others deemed appropriate.  If laboratory testing 

indicates that any parameters substantially deviate from the design mix tolerances specified by 

applicable state or provincial department of transportation, replace the affected areas of pavement at 

no additional cost, and reimburse the Owner for all costs incurred in procurement and testing of 

cores. 

3.4 TRACK & FIELD REQUIREMENTS 

A. Flood Testing: 

1. The completed asphalt surface that will receive track & field synthetic surfacing must be flood 

tested in the presence of the track & field synthetic surfacing contractor to determine if any 

depressions require remediation prior to the installation of the track & field synthetic surfacing.  

B. Track & Field Slope Requirements (NFSHSA (High School)): 

1. Track Oval:  Direction of running, maximum slope 1:1000 (0.1%); Cross/lateral slope 

(perpendicular to lane lines), 2:100 (2.0%) maximum.  

2. High Jump:  Maximum slope of the approach and take-off area shall not exceed 1:100 (1.0%) 

downward toward the center of the crossbar. 

3. Long/Triple Jump and Pole Vault Runways: 

a. Direction of running/jumping, maximum slope 1:1000 (0.1%).  

b. Cross / lateral slope (perpendicular to runway lines), 2:100 (2.0%) maximum. 

END OF SECTION 
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SECTION 321313 – CONCRETE PAVING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section includes provisions for the placement of Portland cement concrete pavement. 

B. Place Portland cement concrete pavement in conformance with the lines, grades, thicknesses and 

typical sections shown or detailed on the Drawings. 

1.2 REFERENCES 

A. State Specific DOT Standards, NCDOT. 

B. Standard Specifications for Highway Materials and Methods of Sampling and Testing, American 

Association of State Highway and Transportation Officials (AASHTO). 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics 

of materials, Project conditions, weather, test results, or other circumstances warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Qualification Data:  For Installer and manufacturer.   

D. Testing Agency Qualifications:   

E. Material Test Reports:  Indicating compliance with requirements. 

1.4 QUALITY ASSURANCE 

A. Reference Standards: 

1. The latest edition of the following standards, as referenced herein shall be applicable: 

a. American Society of Testing and Materials (ASTM). 

b. American Concrete Institute (ACI). 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products 

and that complies with ASTM C94/C94M requirements for production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities." 

C. Testing Agency Qualifications:  An independent agency, qualified according to ASTM C1077 and 

ASTM E329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 

Grade 1, according to ACI CP-1 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency laboratory 

supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - Grade II. 
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D. ACI Publications:  Comply with the following unless modified by requirements in the Contract 

Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5 and Section 7, 

"Lightweight Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

E. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 

evaluation tests. 

1.5 PROJECT REQUIREMENTS 

A. Coordinate the placement of Portland cement concrete pavement with the completion of underground 

work by other trades. 

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Conform with Section “Subbase Courses” for subbase course. 

B. Concrete: 

1. 28-Day Compressive Strength:  4000 psi (minimum). 

2. Water to Cement Ratio: 0.45 (maximum). 

3. Air Entrainment:  4 to 8 percent. 

4. Slump:  1 to 3 inches. 

C. Formwork: 

1. Do not use earthcuts for vertical surfaces. 

2. All forms shall be built mortar tight and of materials sufficient in strength to hold concrete 

without bulging between supports.  Forms shall be maintained to eliminate the formation of 

joints due to shrinkage of the forms.  Concrete, misshapen by bulges or deformations caused by 

inadequate forms, shall be removed or corrected as ordered by the Engineer.  All replacements 

or corrections shall be made at the Contractor’s expense. 

3. All surfaces of wooden forms that will be in contact with exposed concrete shall be thoroughly 

treated with an approved lacquer in the procedure recommended by the manufacturer.  Forms 

so treated shall be protected from being damaged or dirtied prior to placing of the concrete. 

4. Metal forms shall be treated with an approved form lacquer or may be treated with an approved 

form oil.  The metal used for forms shall be of sufficient thickness to remain true to shape.  All 

bolt and rivet heads shall be designed to hold the forms rigidly together and to allow removal, 

without injury to the concrete.  Metal forms which do not have smooth surfaces, correct 

alignment and clean surfaces shall not be used. 

D. Steel Reinforcement 

1. Reinforcing Bars: ASTM A615, Grade 60. 

2. Plain Steel Welded Wire Reinforcement: ASTM A185, plain, fabricated from as-drawn steel 

wire into flat sheets.  

E. Joint and Curb Ties: 

1. Conform to the Details shown on the Drawings. 

F. Curing Compound 
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1. Uncolored Concrete: Resin-base, white pigmented compound conforming to ASTM C309, 

Type 2.  

G. Joint Sealant: 

1. An elastic, one component, self-leveling, premium grade polyurethane sealant conforming to 

ASTM C920, Type 5, Grade P, Class 25, Use T1. 

2. Manufactured by W.R. Meadows, Sika Corporation, Euclid Chemical Co., or approved equal. 

3. Color: Selected by Engineer. Submit standard manufacturers color chart.  

H. Joint Bond Breaker: 

1. 3/8-inch diameter polyethylene foam rod. 

I. Premolded Joint Filler: 

1. ASTM D1751 or ASTM D1752. 

PART 3 – EXECUTION 

3.1 GENERAL 

A. Concrete pavement shall not be applied when the air temperature is below 40 DegF or above 95 DegF 

unless otherwise directed or when weather conditions would prevent proper construction. 

B. All application equipment, methods, and installation shall conform to NCDOT unless otherwise 

specified. 

3.2 PREPARATION 

A. The subbase shall be placed and compacted true to line and grade as shown on the Drawings and 

conforming to Section “Subbase Courses.” 

B. Proof roll prepared subbase surface with a 10-ton static steel wheel roller to check for unstable or 

otherwise unsuitable areas as determined by the Engineer.  Replace and recompact all unsatisfactory 

areas, as approved by the Engineer, prior to commencement of paving operations. 

C. Notify the Engineer 48 hours prior to commencing placement of concrete. 

D. Moisten base to minimize absorption of water from fresh concrete. 

3.3 CONCRETE PLACEMENT 

A. All foreign matter of any kind shall be removed from the interior of forms before placement of the 

concrete.  Temporary struts or braces within the forms shall be removed when concrete has reached 

an elevation rendering their further service unnecessary. 

B. Concrete shall be rejected which does not reach its final position in the forms within 60 minutes after 

water is first added to the mix. 

C. Concrete shall be placed so as to avoid segregation of the materials and displacement of the 

reinforcement.  Long troughs, chutes and pipes for placing or conveying concrete may be used only 

on written authorization of the Engineer, and he may also order their discontinuance, if inferior 
quality of concrete is produced. 
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D. Dropping the concrete a distance of more than 3 feet or depositing a large quantity at any point and 

running or working it along the forms will not be permitted. 

E. Concrete shall be compacted by continuous working with a suitable tool in a manner acceptable to 

the Engineer.  All thin section work shall be thoroughly worked with a steel slicing rod. 

F. Concrete shall be placed in horizontal layers not more than 12 inches thick except as hereinafter 

provided.  When less than a complete layer is placed in one operation, it shall be terminated in a 

vertical bulkhead.  Each layer shall be placed and compacted before the preceding batch has taken its 

initial set to prevent injury to the concrete and avoid cold joints between the batches.  Each layer shall 

be compacted so as to avoid the formation of a joint with a preceding layer, which has not taken 

initial set. 

G. Construction joints shall be placed only where shown on the plans or as permitted by the Engineer. 

H. Concrete shall be thoroughly compacted during and immediately after depositing by vibrating the 

concrete internally by means of mechanical vibrating equipment. 

1. Lateral transport of the concrete by means of vibrating equipment will not be allowed. 

3.4 FINISH 

A. After placement the concrete shall be smoothed with an approved mechanical or hand screed. 

B. Edge rounding shall not exceed 1/4 inch and surface irregularities shall not exceed 1/8 inch in 10 feet. 

C. Texturing: 

1. Immediately after smoothing operations have been completed and prior to application of curing 

compound, the surface of the concrete shall be textured with a set of spring steel tines in a 

direction perpendicular to the center line of pavement. 

2. The individual tines shall be rectangular in shape, 3/16 inch wide, 1/32 inch thick, and 

approximately 6 inches long.  The center to center spacing of the tines shall be approximately 

3/4 inch.  They shall be capable of producing striations generally not less than 3/16 inch deep in 

the plastic concrete in the one pass. 

3. More than one pass over the same area will not be permitted unless the surface has first been 

refinished.  The capability of the tines to provide an acceptable texture shall be demonstrated to 

the Engineer prior to approval for use. 

4. The tine head may be operated by hand or mechanically.  In either case, concrete texturing shall 

take place with the longitudinal axis of the tines as nearly at an angle of 45 degrees to the 

concrete surface as is practicable to eliminate the dragging of mortar by the tines.  The tines 

shall be kept free of hardened concrete particles. 

3.5 CURING 

A. Cure using an approved method as given in NCDOT except curing compound shall comply with 

subpart 2.1.F. 

3.6 REMOVAL OF FORMWORK 

A. Forms will remain in place at least 12 hours after the placing of the concrete.  This duration may be 

lengthened if, in the opinion of the Engineer, conditions warrant. 
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3.7 JOINTS 

A. Longitudinal and transverse joints shall be constructed as indicated on the Plans and in accordance 

with these requirements.  All joints shall be constructed true to line with their faces perpendicular to 

the surface of the pavement.  Joints shall not vary more than 1/4 inch from a true line or from their 

designated position.  The surface across the joints shall be tested with a 10-foot straight edge as the 

joints are finished and any irregularities in excess of 1/8 inch shall be corrected before the concrete 

has hardened. 

B. Transverse joints shall be at right angles to the center line of the pavement and shall extend the full 

width of the panel.  The transverse joints in succeeding lanes shall be placed in line with similar 

joints in the first lane. 

C. All joints shall be so prepared, finished, or cut to provide a groove of sufficient width and depth to 

receive and effectively retain joint- sealing material. 

D. When joints in concrete pavements are sawed, the joints shall be cut at the time and in the manner 

approved by the Engineer.  The circular cutter shall be capable of cutting in a straight line, and shall 

produce a slot at least 5/16 inch wide.  When shown on the Plans or required by the Specifications, 

the top portion of the slot or groove shall be widened by means of a second cut or by suitable and 

approved leveling to provide adequate space for joint sealers.  Sawing of the joints shall commence 

as soon as the concrete has hardened sufficiently to permit cutting without chipping, spalling, or 

tearing.  The joints shall be sawed at the required spacing consecutively in sequence of the concrete 

placement, unless otherwise approved by the Engineer. 

3.8 SURFACE SEALANT 

A. Apply surface sealant in accordance with manufacturer’ instructions. 

3.9 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Engage a qualified testing and inspecting agency to perform tests and 

inspections and to submit reports. 

B. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C172 

shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete mixture 

exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or 

fraction thereof. 

a. When frequency of testing will provide fewer than five compressive-strength tests for 

each concrete mixture, testing shall be conducted from at least five randomly selected 

batches or from each batch if fewer than five are used. 

2. Slump:  ASTM C143/C143M; one test at point of placement for each composite sample, but 

not less than one test for each day's pour of each concrete mixture.  Perform additional tests 

when concrete consistency appears to change. 

3. Air Content:  ASTM C231, pressure method, for normal-weight concrete; one test for each 

composite sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature:  ASTM C1064/C1064M; one test hourly when air temperature is 

40 DegF and below and when 80 DegF and above, and one test for each composite sample. 

5. Compression Test Specimens:  ASTM C31/C31M. 

a. Cast and laboratory cure three sets of two standard cylinder specimens for each 

composite sample. 
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6. Compressive-Strength Tests:  ASTM C39/C39M; test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. The remaining two cylinder will 

be held in reserve. If the results of the 28 day tests indicate low strength concrete, the engineer 

will direct the contractor and laboratory to test the remaining two cylinders at a time directed 

by the engineer.  

7. Strength of each concrete mixture will be satisfactory if every average of any three consecutive 

compressive-strength tests equals or exceeds specified compressive strength and no 

compressive-strength test value falls below specified compressive strength by more than 

500 psi. 

8. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor 

within 48 hours of testing.  Reports of compressive-strength tests shall contain Project 

identification name and number, date of concrete placement, name of concrete testing and 

inspecting agency, location of concrete batch in Work, design compressive strength at 28 days, 

concrete mixture proportions and materials, compressive breaking strength, and type of break 

for both 7- and 28-day tests. 

END OF SECTION 
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SECTION 321630 – CONCRETE SIDEWALKS 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the installation of concrete sidewalk as shown on the Drawings, or as specified 

herein. 

B. The materials and methods specified herein are directly intended for placement of “new” concrete 

sidewalk.  Where existing sidewalk is removed and replaced during construction, modifications to 

these specifications to match existing conditions shall be made as directed by the Engineer. 

1.2 QUALITY ASSURANCE 

A. Reference Standards: 

1. The latest edition of the following standards, as referenced herein, shall be applicable. 

a. State Specific DOT Standards. 

b. American Society of Testing and Materials (ASTM). 

c. American Concrete Institute (ACI). 

B. The Contractor shall provide and pay for all costs in connection with an approved independent testing 

facility to determine conformance of materials with the specifications, if at any time during the Work, 

materials appear unsuitable in the opinion of the Engineer. 

1.3 SUBMITTALS 

A. Concrete: 

1. The Contractor shall furnish the name and location of the concrete supplier. 

2. Submit the design mix for each class of concrete prior to use in the Work. 

B. Product Data: 

1. Submit manufacturer’s catalog cuts, specifications, and installation instructions. 

C. Test Results: 

1. The testing laboratory shall submit written reports of all tests, investigations, and 

recommendations to the Contractor and the Engineer. 

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Concrete: 

1. All cast-in-place concrete shall be ready mixed concrete meeting the following criteria: 

a. 28 day compressive strength-4000 psi. 

b. Air entrainment-4% to 8%. 

c. Slump-2" to 4". 
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B. Premoulded Expansion Joint Filler: 

1. Concrete curbing shall be provided with a 1/2 inch premoulded expansion joint filler 

conforming to ASTM D1751. 

2. The premoulded expansion joint filler shall be “pre-cut” to match the concrete sidewalk cross-

sectioned dimensions as detailed on the Drawings. 

C. Fabric Reinforcement: 

1. Flat sheets of 6 x 6 - W 2.9 x W 2.9, ASTM A185, welded wire fabric. 

D. Sealants: 

1. Joint Sealers:  ASTM C920. 

E. Forms: 

1. Sidewalk forms shall be of wood or steel, straight of sufficient strength to resist springing 

during depositing and consolidating concrete, and of a height equal to the full depth of the 

finished sidewalk. 

2. Wood forms shall be surfaced plank, 2-inch nominal thickness, straight and free from warp, 

twist, loose knots, splits or other defects.  Wood forms shall have a nominal length of 10 feet, 

with a minimum of three stakes per form, at maximum spacing of 4 feet.  Corners, deep 

sections, and radius bends shall have additional stakes and braces, as required.  Radius bends 

may be formed with 3/4-inch boards, laminated to the required thickness. 

3. Steel forms shall be channel-formed sections with a flat top surface and with welded braces at 

each end and at not less than two intermediate points.  Form ends shall be interlocked and self- 

aligning.  Forms shall include flexible forms for radius forming, corner forms, form spreaders, 

and fillers.  Forms shall have a nominal length of 10 feet, with a minimum of two welded stake 

pockets per form.  Stake pins shall be solid steel rods with chamfered heads and pointed tips, 

designed for use with steel forms. 

PART 3 – EXECUTION 

3.1 INSPECTION 

A. The Contractor shall notify the Engineer 24 hours before placing concrete in order to give the 

Engineer an opportunity to inspect the formwork, reinforcing and related items prior to placement of 

the concrete. 

B. Delivery tickets shall show the amount of cement, brand, and amount of all admixtures, in addition to 

information required by ASTM C94, Section 14.  Water added on the job shall be approved and the 

amount noted on the delivery ticket and initialed by the Contractor. 

3.2 SUBBASE PREPARATION 

A. Concrete sidewalk shall be constructed on a compacted granular subbase as shown on the Drawings. 

B. The completed subbase shall be tested for grade and cross section with a template extending the full 

width of the sidewalk and supported between side forms. 

C. The subbase shall be maintained in a smooth, compacted condition in conformity with the required 

section and established grade, until the concrete is placed. 

D. The subbase shall be in a moist condition when concrete is placed. 
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E. The subbase shall be prepared and protected so as to produce a subbase free from frost when the 

concrete is deposited. 

3.3 FORMWORK 

A. Earth cuts may not be used as forms for vertical surfaces. 

B. All forms shall be built mortar tight and of materials sufficient in strength to hold concrete without 

bulging between supports.  Forms shall be maintained to eliminate the formation of joints due to 

shrinkage of the forms.  Concrete, misshapen by bulges or deformations caused by inadequate forms, 

shall be removed or corrected as ordered by the Engineer.  All replacements or corrections shall be 

made at the Contractor’s expense. 

C. All surfaces of wooden forms that will be in contact with exposed concrete shall be thoroughly 

treated with an approved lacquer in the procedure recommended by the manufacturer.  Forms so 

treated shall be protected from being damaged or dirtied prior to placing of the concrete. 

D. Metal forms shall be treated with an approved form lacquer or may be treated with an approved form 

oil.  The metal used for forms shall be of sufficient thickness to remain true to shape.  All bolt and 

rivet heads shall be designed to hold the forms rigidly together and to allow removal, without injury 

to the concrete.  Metal forms which do not have smooth surfaces, correct alignment and clean 

surfaces shall not be used. 

E. Side forms shall not be removed for less than 12 hours after finishing has been completed. 

3.4 CONCRETE PLACEMENT AND FINISHING 

A. Preparation: 

1. Set forms true to line and grade and anchor rigidly in position. 

2. Transverse expansion joints shall be installed at sidewalk returns and opposite expansion joints 

in adjoining curbs.  Longitudinal expansion joints shall be installed between concrete sidewalk 

and abutting concrete curb, continuously.  Transverse expansion joints shall be installed equally 

at not more than 25 feet on center, unless otherwise directed by the Engineer, or as detailed on 

the Drawings. 

 

3. Transverse expansion joints shall be filled with 1/2-inch joint filler strips.  Joint filler shall be 

placed with top edge 1/4 inch below the surface and shall be held in place with steel pins or 

other devices to prevent warping of the filler during floating and finishing.  Protect the top edge 

of the joint filler during concrete placement with a temporary cap and remove after concrete has 

been placed. 

4. Expansion joints shall be formed about structures and features that project through or into the 

sidewalk pavement, using joint filler of the type, thickness, and width indicated.  The filler shall 

be installed in such manner as to form a complete, uniform separation between the structure 

and sidewalk pavement. 

B. Placement of Fabric Reinforcement: 

1. Prior to placement, clean reinforcement thoroughly of mill and rust scale and of coatings which 

could destroy or reduce bond.  Where there is a delay in depositing concrete after the 

positioning of reinforcement, reclean reinforcement, if necessary. 

2. Place reinforcement midway between top and bottom of the slab and secure against 

displacement. 
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3. Lap edges and ends of adjoining sheets of fabric reinforcement at least half the mesh width.  

Offset end laps in adjacent sheets to prevent continuous joints at ends.  Interrupt reinforcement 

at expansion joints, stopping 2 inches from edges. 

C. Concrete Placement: 

1. Concrete shall be placed in the forms in one layer of such thickness that when compacted and 

finished the sidewalk will be of the thickness indicated.  After concrete has been placed in the 

forms, a strike-off guided by side forms shall be used to bring the surface to proper section to 

be compacted. 

2. The concrete shall be tamped and consolidated with a suitable wood or metal tamping bar, and 

the surface shall be finished to grade with a wood float.  Finished surface of the walk shall not 

vary more than 3/16 inch from the testing edge of a 20-foot straightedge.  Irregularities 

exceeding the above shall be satisfactorily corrected.  The surface shall be divided into 

rectangular areas by means of contraction joints spaced at intervals shown on the drawings. 

3. Place concrete in accordance with ACI 301 unless otherwise specified herein. 

4. Cold Weather Concreting: Comply with ACI 306 for placement at temperatures of, or expected 

to be, below 40°F. 

5. Hot Weather Concreting: Comply with ACI 305 for placement at temperature of, or expected to 

be, above 90°F. 

D. Concrete Finishing: 

1. After straight edging, when most of the water sheen has disappeared, and just before the 

concrete hardens, the surface shall be finished to a smooth and uniformly fine granular or sandy 

texture free of waves, irregularities, or tool marks.  A scored surface shall be produced by 

brooming with a fiber-bristle brush in a direction transverse to that of the traffic, or as 

otherwise shown on the drawings. 

2. All slab edges, including those at formed joints, shall be finished carefully with an edger having 

a radius of 1/8 inch.  Corner and edges which have crumbled and areas which lack sufficient 

mortar for proper finishing shall be cleaned and filled solidly with a properly proportioned 

mortar mixture and then finished. 

3. The completed surface shall be uniform in color and free of surface blemishes and tool marks. 

3.5 CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy 

conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during 

finishing operations.  Apply according to manufacturer's written instructions after placing, screeding, 

and bull floating or darbying concrete but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface. 

E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing 

compound or a combination of these as follows: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 

following materials: 

a. Water. 
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b. Continuous water-fog spray. 

c. Absorptive cover, water saturated and kept continuously wet. Cover concrete surfaces 

and edges with 12-inch (300-mm) lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover, 

placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm) and 

sealed by waterproof tape or adhesive.  Immediately repair any holes or tears occurring during 

installation or curing period using cover material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions.  Recoat areas that have been subjected to 

heavy rainfall within three hours after initial application.  Maintain continuity of coating, and 

repair damage during curing period. 

3.6 SEALING JOINTS 

A. At the end of the curing period, expansion joints shall be carefully cleaned and filled with joint sealer. 

Concrete at the joint shall be surface dry, and the atmospheric and pavement temperatures shall be 

above 50˚F, at the time of application of joint sealing materials. 

B. Joints shall be filled flush with the concrete surface in such manner as to minimize spilling on the 

walk surface.  Spilled sealing material shall be removed immediately and the surface of the walk 

cleaned.  Dummy groove joints shall not be sealed. 

3.7 BACKFILLING AND RESTORATION 

A. After curing, debris shall be removed, and the area adjoining the concrete shall be backfilled, graded, 

and compacted to conform to the surrounding area in accordance with lines and grades indicated. 

B. All lawns, pavements, driveways, shrubs, or other improvements affected by sidewalk placement 

shall be restored to their original condition. 

3.8 PROTECTION 

A. The Contractor shall protect the curbing and keep it in alignment and “first class” condition until the 

completion of the Contract.  Any curbing, which is damaged prior to final acceptance of the Work, 

shall be removed and replaced at the Contractor’s expense. 

END OF SECTION 
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SECTION 321815 – ATHLETIC CHANNEL DRAIN SYSTEM 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes install a precast, interlocking polymer concrete trench drainage system as 

specified and as shown on the working drawings. 

B. System Description: Modular trench drain system precast from a corrosion resistant polymer 

including interlocking modular components for on-site installation. 

1.2 QUALITY ASSURANCE 

A. Warranty: 

1. Channel drain system is included under the Project Warranty. 

1.3 SUBMITTALS 

A. Contractor will submit shop drawings showing a plan of the total drainage system listing all parts 

being provided with exact center-line dimensions suitable for installation. Copies of the 

manufacturer’s recommended method of installation, assembly, and anchorage shall be submitted for 

review. 

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Physical and Mechanical Characteristics of Polymer Concrete Channel Units 

1. Top unit width - Approximately 6.1 inches. 

2. Internal width - Approximately 4.0 inches. 

3. Unit depth - Approximately 8.75 inches. 

4. Compressive strength of specified polymer concrete - 14,000 psi min. 

5. Flexural strength of specified polymer concrete - 3,000 psi min. 

6. Water absorption rate - not to exceed 0.1%. 

B. Channel Profile shall include positive interlocking tongue and groove connections which can be 

sealed to provide water tight connections. Each precast polymer channel shall be an approximately 

1 meter unit and be available in curved and straight sections. 

C. Catch Basins shall be precast polymer concrete, 19.7" in length and include a plastic grating. 

D. Approved Channel Drainage Systems: 

1. Where slot drain is called out on plans: 

a. SportsEdge – XT-6 Slot Drain System. 

b. ACO Sport - System 2000. 

2. Where trench drain is called out on plans: 

a. SportsEdge – PRO-S Channel Drain System. 

b. ACO Sport - System 4020. 
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E. Grates: 

1. Grates are to be high density Polyethylene – color black. 

2. Grate locking devices are to be galvanized steel. 

PART 3 – EXECUTION 

3.1 SITE PREPARATION 

A. Excavate the area for channel placement wide enough to accommodate the channel size with a 

minimum of six inch concrete encasement.  Channels require a minimum of six inches concrete 

support, and top of channel must be evenly aligned to the surface of the surrounding surface on both 

sides, as well as underneath the channel. 

3.2 INSTALLATION 

A. Install precast channel drain in accordance with the details on the plans and the manufacturer’s 

instructions. 

B. Channel sections are installed from the outlet ends of the system, working from the catch basins. 

Insert channels from above to allow ends to interlock.  Channel sections shall be placed on brick, 

rebar basket, channel chair, low slump concrete grout slurry, or suspended to obtain correct finished 

elevation.  Cutting will be made, if required, by masonry or concrete saw.  Cover top of channel with 

tape, plastic, or plywood strips to protect the channel surface from concrete during pouring. 

C. Finishing and Cleanup 

1. Following final set of concrete, remove protection covering top of channels. 

2. Install drain system in strict accordance with manufacturer’s recommendations and shop 

drawings. 

END OF SECTION 



 

SYNTHETIC RUNNING TRACK AND FIELD SURVEYING PAGE 1 OF 2 

 CHA PROJECT NO. 35088 

V:\ProjectSpecs\35088\Final\100% - Current\321823-38 Synthetic Running Track Surveying.docx SECTION 321823.38 

SECTION 321823.38 – SYNTHETIC RUNNING TRACK AND FIELD SURVEYING 

PART 1 – GENERAL 

1.1 SUMMARY   

A. This section covers all labor and materials required to provide survey of key construction elements 

and the final track and field facility.  The Contractor is responsible for completing all survey work. 

1.2 CODES AND STANDARDS 

A. The survey work must be completed by a licensed surveyor or engineer. 

B. Codes and standards follow the current guidelines set forth by the National Federation of State High 

School Associations (NFSHSA).   

1.3 SUBMITTALS 

A. The following information must be submitted by the Contractor: 

1. After installation of new precast channel drain: 

a. Survey the new precast channel drain location with elevations at:  

1) 10-meter intervals starting at the common finish line. 

2) Elevations to show top of drain. 

2. Outside and infield border curbs: 

a. Survey the outside border curbs location with elevations at:  

1) 10-meter intervals starting at the common finish line.  

2) All sprint chute corners. 

3) Elevations to show top of curb. 

b. Survey the infield border curbs location with elevations at:  

1) 10-meter intervals. 

2) Elevations to show top of curb. 

3. After installation of all field events: 

a. Survey all field events with elevations as follows: 

1) 4 corners of all long/triple jump sand pits. 

2) Center of all long/triple jump take-off boards. 

3) Top flange of all pole vault boxes (center front and center back). 

4) 4 corners of all throw circle pads. 

4. After installation of the asphalt/concrete base: 

a. Survey field event areas as follows: 

1) Both edges of all runways at 10-foot intervals. 

2) High jump area on a 20-foot grid. 

3) All paved D-zone surfaces on a 20-foot grid. 

4) All paved oval surfaces at lane 1, lane 4 and lane 8 at 20-foot centers.  

After installation of the track and field synthetic surface and line markings: 

a. The Contractor shall submit the separately included Track & Field Certification Survey 

Form, stating the completed facility meets requirements outlined in the NFHSA 

Rulebook.  The Engineer or Surveyor, selected by the Contractor, must survey the 

facility's as-built line markings.  



 

SYNTHETIC RUNNING TRACK AND FIELD SURVEYING PAGE 2 OF 2 

 CHA PROJECT NO. 35088 

V:\ProjectSpecs\35088\Final\100% - Current\321823-38 Synthetic Running Track Surveying.docx SECTION 321823.38 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 



 

SYNTHETIC RUNNING TRACK SURFACING PAGE 1 OF 7 

 CHA PROJECT NO. 35088 

V:\ProjectSpecs\35088\Final\100% - Current\321823-39 Synthetic Running Track Surfacing.docx SECTION 321823.39 

SECTION 321823.39 – SYNTHETIC RUNNING TRACK SURFACING 

PART 1 – GENERAL 

1.1 SUMMARY   

A. This section covers all labor and materials required to install a first-class track & field surface.  The 

Track & Field Synthetic Surfacing Contractor is responsible for installing all track & field synthetic 

surfacing materials and line markings as designated in these specifications. 

1.2 CODES AND STANDARDS  

A. Codes and standards follow the current guidelines set forth by the National Federation of State High 

School Associations (NFSHSA). 

1.3 SUBMITTALS   

A. The following information must be submitted by the Track & Field Synthetic Surfacing Contractor 

prior to installation. 

1. Test results, from an IAAF certified laboratory, verifying manufacturer’s Track & Field 

Synthetic Surfacing product meets the IAAF Performance Specifications for Synthetic 

Surfaces. 

a. The same components from the test sample must be used in the installed surface. No 

substitutions will be allowed. 

b. TRRL Pendulum test results for slip resistance must be greater than 47.  

2. Surfacing Contractor On-site Project Manager/Superintendent Qualifications: 

a. The project manager/superintendent for the surfacing contractor will be on-site during all 

surfacing operations. Substitution of project manager/superintendent shall not be 

permitted. 

b. A list of completed facilities, minimum of 5, which are certified to meet NFSHSA rules 

& regulations in the past 5 years utilizing the product specified in these specifications. 

The Track & Field Synthetic Surfacing Contractor’s project manager/supervisor 

responsible for the completed facilities must supervise this project. 

3. Standard printed specifications of the track & field synthetic surfacing system that is being 

installed. 

4. Installation process and requirements for subbase (stone, asphalt, and concrete) and any 

conditions that may limit the track & field synthetic surface installation or affect quality of 

installation. 

5. Temperature/climatic conditions limiting quality of installation. 

6. Standard specification and application for recommended subbase primers, crack filler, patching 

and leveling material. 

7. Three product samples, a minimum of 6" x 6" in size, the same color, texture, thickness, etc. of 

the same type of surfacing to be installed for this project.  This must be a representative sample 

of the product.  This sample must be submitted and approved by the Owner prior to installation.  

At completion of the project this sample may be used as a comparison to judge the quality of 

the installed product. 
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8. Material safety data sheets on all individual components of the product being installed. 

Provide a letter stating the Track & Field Synthetic Surfacing Contractor reviewed the asphalt 

specification and are accepting the specification as correct. Upon completion of the Asphalt 

paving and prior to installation of the track & field synthetic surface, the Track & Field 

Synthetic Surfacing Contractor will provide a letter accepting the installed asphalt and stating it 

is suitable to receive the track & field synthetic surface. 

9. Letter from synthetic surfacing manufacturer approving the installer/applicator of the synthetic 

surface listed in these specifications. 

10. Written notice and acceptance that all in-ground field event equipment is installed as per the 

Contract Documents and the rules of the sport. 

B. The following information shall be submitted after completion of the specified work: 

1. Provide a copy of the Track & Field Synthetic Surface vendor's standard Warranty noting any 

exceptions to the Warranty information included in this Specification Section. 

2. Provide a Care and Maintenance manual for the Owner's use in maintaining the synthetic 

surfacing. 

1.4 QUALITY ASSURANCE 

A. Prior to installation, or during installation or at completion of installation of the synthetic surfacing, if 

the Owner has any question or doubt about the quality or formulation of the material, the Track & 

Field Synthetic Surfacing Contractor shall have the product tested.  If the product meets these 

specifications, then the Owner shall pay for the cost of the testing; if the product does not meet these 

specifications, then the Track & Field Synthetic Surfacing Contractor shall pay for the testing.  Any 

material failing to meet specifications will be replaced with new material at the Track & Field 

Synthetic Surfacing Contractor’s expense. 

B.  Slopes and Tolerances (NFSHSA): 

1. The maximum lateral inclination permitted for the track across the full width of the track, and 

across all runways, shall not exceed 2:100, 2.0 percent. 

2. The maximum overall downward inclination permitted in the running direction for the track, 

the running direction for all runways and the throwing direction for all landing sectors shall not 

exceed 1:1,000, 0.1 percent.  Inclination shall be measured by comparing the start and end 

points of the races that use the straightaway portion of the oval, the last 20 meters of the javelin 

runway, the start and end points of other runways, not to exceed 40 meters, and the full graded 

length of each landing sector. 

3. In the high jump approach and takeoff area, the maximum overall downward inclination shall 

not exceed 1:100, 1.0 percent, in the running direction toward the center of the crossbar. 

4. The surface of a throwing circle shall be level. 

1.5 SPECIAL PROJECT CONDITIONS 

A. The Track & Field Synthetic Surfacing Contractor will provide a project manager/superintendent on-

site daily through the completion of the Track & Field Synthetic Surfacing Contractor's portion of the 

contract. 

1. The on-site project manager/superintendent shall remain on site through the completion of the 

project. Substitution of project manager/superintendent shall not be permitted. 
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B. The Track & Field Synthetic Surfacing Contractor will provide a technician that will serve as a 

consultant to the Owner and Contractor during the Asphalt Paving, first reviewing the asphalt 

specification, accepting the specification as correct, and then, providing daily review and guidance of 

the construction of the Asphalt Paving which will directly affect the tolerances and longevity of the 

eventual synthetic surfacing installation. 

C. Prior to installing any concrete the Contractor must verify with the Track & Field Synthetic Surface 

manufacturer if any curing compounds or agents are allowed or acceptable. 

1.6 SPECIFIC SCOPE OF WORK 

A. The Track & Field Synthetic Surfacing Contractor shall verify the entire track & field subbase and all 

events to determine that: 

1. The synthetic surface for the 400 meter track oval will accurately fit onto the Asphalt Paving 

base. 

2. That slopes and elevations meet required tolerances. 

3. No bird baths exceed the allowable limits as specified. 

4. The track & field areas will meet or exceed the rules of the sport. 

B. The Track & Field Synthetic Surfacing Contractor shall provide all labor, materials and equipment to 

perform the following work: 

1. The Track & Field Synthetic Surfacing Contractor is responsible for installing all track & field 

synthetic surfacing materials and line markings as designated in these specifications. 

2. Review Bidding documents and specifications, provide technical assistance, and approve 

Asphalt Paving base work as required in the specifications. 

3. Review and approve installation of all field event in-ground equipment before any track & field 

synthetic surfacing is installed as specified and shown on the Drawings. 

4. Brush and wash down all areas to be surfaced, as often as necessary during the installation of 

the track and field synthetic surface. 

5. Repair all birdbaths as required in these specifications. 

6. Install removable track & field synthetic surfacing (full pour polyurethane) plugs in all pole 

vault boxes and long/triple jump take-off boards (1-inch by 1-inch corner notches in one short 

side).  

7. Install special material (i.e., foam, board, etc.) in slot drain opening to prevent polyurethane 

from entering the opening.  The drainage slot opening shall be neatly trimmed out (vertical 

cuts), after polyurethane installation, to allow proper drainage to occur.  No polyurethane is 

allowed on the inside of the drainage slot opening.  This shall apply only if the precast slot 

drain is installed. 

8. Repair all damaged areas, clean-up all glue, and remove excess polyurethane, primers and 

similar products. All trim cuts shall be neat and clean; on all curves the trim-out shall follow a 

radius line for accuracy and neatness. 

1.7 WARRANTY/GUARANTEE 

A. General: Warranties / Guarantees specified in this Article shall not deprive the Owner of other rights 

the Owner may have under other provisions of the Contract Documents and are in addition to and run 

concurrent with other warranties/guarantees made by the Contractor under requirements of the 

Contract Documents. 
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B. The following are inclusive of the term “Track & Field Synthetic Surface” for provisions of the 

guarantee: 

1. All slopes & tolerances as required in this specification. 

2. Synthetic track & field surface product as specified and represented by the Track & Field 

Synthetic Surface Manufacturer. 

3. All materials and products specified. 

4. All line markings installed in accordance with the Contract Documents. 

C. Track & Field Synthetic Surface Installer Guarantee: Provide in writing a “Full System Guarantee” 

agreement. The President/Principal(s) of both the Track & Field Synthetic Surface Installer and the 

Track & Field Synthetic Surface Manufacturer (if different) shall sign this document and it shall 

include the following: 

1. All work executed under this section will be free from defects of material and workmanship for 

the specified period from date of Substantial Completion/Acceptance of the Owner. 

2. Any defects will be remedied on written notice at no additional cost to the Owner. 

3. The warranty shall not be prorated. 

4. All material shall be guaranteed to the extent that the surfacing: 

a. Has been manufactured, applied and will perform in accordance with these and the 

manufacturer's specifications. 

b. Will hold fast and/or adhere to the primer, asphalt, concrete, edging, filler, patches, or 

overlay materials. 

c. Is Ultra-Violet resistant, will not bubble, blister, fade, crack, or wear excessively during 

the warranty period. 

D. The Track & Field Synthetic Surfacing Contractor shall, in the presence of the Owner, inspect the 

track and field synthetic surfacing each year until the end of the warranty period, or at any time 

requested by the Owner.  Any defects in workmanship or materials (at no fault of the Owner) shall be 

repaired at the expense of the Track & Field Synthetic Surfacing Contractor to the satisfaction of the 

Owner. 

E. Contractor shall not be held liable for incidental or consequential damages. The Track & Field 

Synthetic Surface Warranties described shall be conditioned upon: 

1. Owner shall maintain track as described in the Owner’s Manual submitted by the Contractor to 

the Owner. 

F. The Warranty does not cover any defect, failure, damage caused by or connected with abuse, neglect, 

deliberate acts, acts of God, casualty or loads exceeding the Contractor’s recommendations. 

G. Warranty period to be five (5) years minimum. 

PART 2 – PRODUCTS 

2.1 TRACK & FIELD SYNTHETIC SURFACE 

A. The track and field synthetic surface shall be as per the manufacturer's specifications, plus the 

following requirements and where discrepancies exist, they shall be brought to the attention of the 

Owner or Owner's representative prior to Bidding or Installation. 
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B. Colors:  

1. Manufacturer’s standard Black. 

C. The following Products are approved for bidding: 

1. Beynon Sports Surfaces: 

a. Contact:  John Beynon @ (410) 771-9473. 

b. Base Bid Product:  Sandwich System: BSS 300. 

c. Deduct Alternate Product:  Base Mat Structural Spray (Non-Porous): BSS 200. 

2. Advanced Polymer Technologies (APT): 

a. Contact:  (724) 452-1330. 

b. Base Bid Product:  Sandwich System: Spurtan BV. 

c. Deduct Alternate Product:  Base Mat Structural Spray (Non-Porous): Spurtan BSS. 

3. Stockmeier Urethanes: 

a. Contact:  (304) 624-7002. 

b. Base Bid Product:  Sandwich System: Stobitan SW. 

c. Deduct Alternate Product:  Base Mat Structural Spray (Non-Porous): Stobitan SSC. 

D. Synthetic Track Surfacing shall be the IAAF approved thickness unless otherwise specified.  

E. Patching Material: All materials must be approved materials and compatible with the synthetic 

surface. 

PART 3 – EXECUTION 

3.1 INSPECTION AND ACCEPTANCE 

A. Examine all surfaces and contiguous elements to receive work of this section and correct, as part of 

the Work of this Contract, any defects affecting installation. 

B. Commencement of work will be construed as complete acceptability of surfaces and contiguous 

elements. 

3.2 INSTALLATION REQUIREMENTS 

A. The following installation requirements must be met by the Track & Field Synthetic Surfacing 

Contractor: 

1. Installation by synthetic surface manufacturer approved project manager/superintendent 

applicators and technicians.  Local laborers may be hired for non-technical work, only. 

2. Priming - The primer shall be spray-applied in accordance with the manufacturer's 

specifications.  Only those areas which can be installed the same day should be primed.  All 

concrete areas to be surfaced shall receive manufacturer's approved primer. 

3.3 INSTALLATION OF SYNTHETIC TRACK SURFACING 

A. Thickness to match sample submitted to IAAF certified testing laboratory. 
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3.4 INSTALLATION OF TRACK & FIELD SYNTHETIC SURFACE  

A. Base Bid - Sandwich System: 

1. Thickness to match sample submitted to IAAF certified testing laboratory. 

2. Base Course:  

a. The SBR granules and two component polyurethane shall be mixed together on site to 

regulate the ratio/quantity of SBR, not to exceed 82% in the base mat portion of the 

system.  The two component polyurethane shall be mixed with the SBR rubber so that a 

minimum of 20%, by weight, exists in the final mixture.  This mixture is then 

mechanically installed using the paver. 

3. Seal Coat 

a. The two polyurethane components are mixed at the prescribed ratio homogeneously with 

a suitable mixing device.  The coating is squeegee applied to the base mat, making it 

impermeable. 

4. Wearing Course 

a. The 1 to 3mm EPDM granules shall be integrated into the two component polyurethane 

to achieve the full depth of the 5 mm wearing course.  The resilient embedded textured 

finish shall be a dense matrix of exposed EPDM granules.  The homogeneous wearing 

course shall be applied in situ with the base course. 

B. Deduct Alternate - Basemat Structural Spray (Non-Porous): 

1. Thickness to match sample submitted to IAAF certified testing laboratory. 

2. Base Layer: 

a. The SBR granules and single component polyurethane shall be mixed together on site to 

regulate the ratio/quantity of SBR, not to exceed 82% by weight in the base mat portion 

of the system.  The polyurethane shall be mixed with the SBR rubber so that a minimum 

of 20%, by weight, exists in the final mixture.  This mixture is then mechanically 

installed using the paver. 

3. Seal Coat: 

a. The two component polyurethane is mixed at the prescribed ratio homogeneously with a 

suitable mixing device.  The coating is squeegee applied to the base mat, making it 

impermeable. 

4. Wearing Course: 

a. The 0.5 to 1.5mm EPDM granules shall be mixed with polyurethane, the single-

component structural spray coating.  The structural spray shall be made in two uniform 

applications. 

3.5 TIMING, LIMITATIONS, AND CONDITIONS AFFECTING INSTALLATION 

A. The track surfacing material shall be applied no sooner than 28 days after placement of the asphalt 

top course.  

B. Weather and Climate:  If in the opinion of the synthetic track surfacing manufacturer or the Owner, 

weather and climatic conditions are having or will have an adverse effect on installation; work shall 

be delayed until the adverse condition has passed. 
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C. Adjacent and Concurrent Construction:  Installation shall not take place until the completion of the 

adjacent or concurrent construction operations which generate dust, airborne abrasives, or any other 

by-product that, in the opinion of the Owner or synthetic track surfacing manufacturer, would be 

harmful to the track material.  Under specific direction of the Owner, the Track & Field Synthetic 

Surfacing Contractor may be allowed to cover the track material with an approved covering if such 

harmful construction operations must occur after the track material has been installed.  

END OF SECTION 
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SECTION 321823.40 – SYNTHETIC RUNNING TRACK LINE MARKINGS 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section covers all labor and materials required to install the track & field line markings. 

B. The Synthetic Surface Contractor is responsible for the purchase and installation of all paints and line 

markings. 

1.2 CODES AND STANDARDS 

A. Codes and standards follow the current guidelines set forth by the National Federation of State High 

School Associations (NFSHSA).   

1.3 SUBMITTALS 

A. The following information shall be submitted prior to installation of specified work: 

1. A list, similar to the one in Part 3.2 below, depicting the colors of all line markings and labels 

of the events to be included for approval prior to installation.  Also, all symbols and markings 

clearly identified, illustrated, and their colors stated.  The recommended NFSHSA colors shall 

be used. 

2. Installation process and requirements for line markings and any conditions that may limit the 

installation or affect quality of installation. 

3. Material safety data sheets on all products, as necessary. 

B. The following information shall be submitted at the completion of the specified work: 

1. Upon completion of all line markings, the Track & Field Synthetic Surfacing Contractor shall 

submit to the Owner a five (5) diagram/drawing depicting and identifying all line markings: 

1) a key to the color codes, 2) a chart for all symbols, and 3) labels for all events. 

PART 2 – PRODUCTS 

2.1 PAINT 

A. The paint shall be a metalatex paint acceptable for use on Track & Field Synthetic Surface. 

2.2 TEMPORARY REFERENCE MARKINGS 

A. These markings shall be removed at the completion of the project. 

PART 3 – EXECUTION 

3.1 SUMMARY 

A. General line markings of the 400-meter track and field events, shall be spray applied, using only 

paint, primers and finishes supplied and guaranteed by the approved manufacturer and/or supplier. 
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B. All markings shall be in accordance with the rules of the NFSHSA and shall be certified for accuracy.  

The color code of the NFSHSA shall be followed. 

C. No line markings shall be installed if the weather conditions are not proper (i.e., too windy). 

3.2 LINE MARKINGS 

A. Paint: 

1. All line markings to receive adequate paint to completely cover the track & field synthetic 

surface. 

B. Measure Line (Theoretical – not painted): 

1. Track oval will not utilize a regulation curb. 

2. Distance to right hand edge of the inside lane line of Lane 1 to be 20 centimeters from the 

measure line. 

C. Line Precedence: 

1. Lane lines to take precedence over other markings. 

a. Numbers and letters to be broken at all lane line intersections. 

2. Waterfall starting lines take precedence over straight starting lines. 

a. Straight starting lines to taper at waterfall starting lines – maintain a 1/2-inch gap. 

D. Chute Extensions: 

1. Chute extension lines to be solid not dashed. 

2. Break chute extension lies 2 inches either side of track oval lines. 

E. 100 Meters: 

1. One Direction – main straight away and alternate straight away. 

2. Event label: 

a. 100. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in the outside lane and is above the starting line. 

3. Color of starting line is white. 

F. 100 Meter Hurdles: 

1. One Direction – main straight away and alternate straight away. 

2. Event label: 

a. 100. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in the outside lane and is above the starting line. 

3. Color of the starting line is white. 

4. The hurdle tic marks are yellow. 

a. Hurdle tic marks are a 2.5 inches wide by 3 inches high triangle, the triangle is pointing 

in the direction of running – Each lane shall have 2 tic marks with each tic mark adjacent 

to the lane line, but not touching the lane line. 
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G. 110 Meter Hurdles: 

1. One Direction – main straight away and alternate straight away. 

2. Event label: 

a. 110. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in the outside lane and is above the starting line. 

3. Color of the starting line is white. 

4. The hurdle tic marks are blue. 

a. Hurdle tic marks are a 2.5 inches wide by 3 inches high triangle, the triangle is pointing 

in the direction of running – Each lane shall have 2 tic marks with each tic mark adjacent 

to the lane line, but not touching the lane line. 

H. 200 Meters (and 200 meter reverse): 

1. All in lanes – both curves. 

2. Event label: 

a. 200. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in Lane 2 and is above the starting line. 

3. Color of the starting line is white. 

4. Color of reverse starting line is black. 

I. 300 Meters: 

1. All in lanes. 

2. Event label: 

a. 300. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in Lane 2 and is above the starting line. 

3. Color of the starting line is white. 

J. 300 Meter Hurdles: 

1. All in lanes. 

2. Event label: 

a. 300. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in lane 2, and is above the starting line. 

3. Color of the starting line is white. 

4. The hurdle tic marks are red. 

a. Hurdle tic marks are a 2.5 inches wide by 3 inches high triangle, the triangle is pointing 

in the direction of running – Each lane shall have 2 tic marks with each tic mark adjacent 

to the lane line, but not touching the lane line. 

K. 400 Meters: 

1. All in lanes. 

2. Event label: 
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a. 400. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in Lane 2 and is above the starting line. 

3. Color of the starting line is white. 

L. 800 Meters: 

1. Waterfall start and 1 turn stagger. 

2. Event label: 

a. 800. 

b. 4 inches high. 

c. The color of the label to be white. 

d. The 1 turn stagger starting line is located in Lane 2, the waterfall starting line is located in 

the outside lane, and the labels are above the starting line. 

3. Color of the 1 turn stagger starting line is white with a green insert. 

4. The color of the waterfall starting line is white. 

M. 1600 Meters: 

1. Waterfall start. 

2. Event label: 

a. 1600. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in the outside lane and is above the starting line. 

3. Color of the starting line is white. 

N. 3200 Meters: 

1. Waterfall start. 

2. Event label: 

a. 3200. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in the outside lane and is above the starting line. 

3. Color of the starting line is white. 

O. 400 Meter Relay: 

1. All in lanes. 

2. Event label: 

a. 400. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in lane 2, and is above the starting line. 

3. Color of the starting line is white, same starting line as the staggered starting line for the 

400 meters. 

4. The relay exchange zone markers are yellow and the acceleration zone marker is yellow. 

a. Exchange zone markers are 36-inch wide by 18-inch high triangles, the two triangles 

point into the relay exchange zone, and the triangles are included in the 20-meter zone 
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b. Acceleration zone mark is 6-inch wide by 6-inch high triangle; one triangle per lane, 

10 meters before the exchange zone marker, and the triangle is included in the 10-meter 

acceleration zone. 

P. 800 Meter Relay: 

1. Four turn stagger. 

2. Event label: 

a. 800R. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in lane 2, and is above the starting line. 

3. Color of the starting line is white with a red insert. 

4. The relay exchange zone markers are red. 

a. Exchange zone markers are 36-inch wide by 18-inch high triangles, the two triangles 

point into the relay exchange zone, and the triangles are included in the 20-meter zone. 

Q. 1600 Meter Relay: 

1. Three turn stagger. 

2. Event label: 

a. 1600R. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in lane 2, and is above the starting line. 

3. Color of the starting line is white with a blue insert. 

4. The relay exchange zone markers are blue. 

a. Exchange zone markers are 36-inch wide by 18-inch high triangles, the two triangles 

point into the relay exchange zone, and the triangles are included in the 20-meter zone. 

R. 3200 Meter Relay: 

1. One turn stagger. 

2. Event label: 

a. 3200R. 

b. 4 inches high. 

c. The color of the label to be white. 

d. Located in lane 2, and is above the starting line. 

3. Color of the starting line is white with a green insert. 

4. The relay exchange zone markers are green. 

a. Exchange zone markers are 36-inch wide by 18-inch high triangles, the two triangles 

point into the relay exchange zone, and the triangles are included in the 20-meter zone. 

S. Break Lines: 

1. Color of the 1 turn break line is white when it is also a finish line; otherwise, it is a solid green 

line.   

2. Provide green dashes on the inside lane line of Lane 5 from box alley start to break line. 

T. Finish Line: 

1. Location: 

a. Common: Located at the Northwest point of curvature (PC). 
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b. Alternate located at the southeast point of curvature (PC.) 

2. 2 inches wide and white in color. 

3. The intersection of the finish line with the lane lines shall be painted to conform with the 

current NCAA recommendation.  

4. No lean line is to be provided. 

U. Box Alleys: 

1. Provide 1-turn box alley starts for the following events: 

a. 800. 

b. 1600. 

c. 3200. 

2. Box 1 to be lanes 1 through 3. 

3. Box 2 to be lanes 4 through 6. 

V. Long/Triple Jump: 

1. Runway lines: 

a. 2-inch wide lines. 

b. White in color. 

c. 48-inch wide runways (inside edge to inside edge of line). 

2. Distance marks: 

a. Provide 1.5-inch long by 1-inch wide white lines outside the runway on the right hand 

(direction of running) side every foot beginning at 20 feet from the long jump foul line 

and extending the length of the runway or 150 feet, whichever is shorter. 

b. Every 5- and 10-foot line to be 3 inches long by 1 inch wide. 

c. Every 10-foot line to be labeled below the line facing the athlete. 

W. Pole Vault: 

1. Runway lines: 

a. 2-inch wide lines. 

b. White in color. 

c. 48-inch wide runways (inside edge to inside edge of line). 

d. Terminate runway lines at zero line. 

2. Zero line: 

a. 1/2-inch wide line. 

b. White in color. 

c. 24-foot long centered on back edge of box (not flange). 

3. Pole Vault Marks: 

a. Provide 36-inch long by 2-inch wide white line with label beside the line in the center of 

the runway at 12 feet from the back of the plant box. 

b. Provide 12-inch long by 2-inch wide white lines in the center of the runway at 9, 10, 11, 

13, 14, and 15 feet from the back of the plant box. Dimension labels to be placed outside 

the runway line.  

4. Distance marks: 

a. Provide 1.5-inch long by 1-inch wide white lines outside the runway on the right hand 

side (direction of running) every foot beginning at 15 feet from the plant box and 

extending the length of the runway or 150 feet whichever is shorter. 

b. Every 5- and 10-foot line to be 3 inches long by 1 inch wide. 

c. Every 10-foot line to be labeled below the line facing the athlete. 
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X. Lane numbers: 

1. The numbers are a block style, 24 inches high, and the numbers will not have a color shadow. 

2. The color of the numbers will be white. 

3. There are 5 sets of numbers: 

a. There is 1 set of numbers 5 feet before the 100M starting line. 

b. There is 1 set of numbers 1 foot after the common finish line, facing to the outside of the 

track oval. 

c. There is 1 set of numbers staggered in the first turn, above the 400M staggers. 

d. There is 1 set of numbers staggered in the second turn, above the 300M staggers. 

e. There is 1 set of numbers staggered in the third turn, above the 200M staggers.  

Y. Interval Marks: 

1. Provide a 2-inch wide white line on the inside of the track oval extending from the inside edge 

of the inside Lane 1 line approximately 4 inches long. 

2. These lines are to be at 50-meter intervals starting at the common finish line and running the 

entire length of the track oval. 

Z. All color markings listed above must be reviewed and verified as correct, as per the rules and 

regulations of the governing body. 

 

Note: All line markings must be reviewed and verified with the Owner’s representative prior to installation. 

END OF SECTION 
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SECTION 321823.41 – SYNTHETIC RUNNING TRACK CERTIFICATION SURVEY 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section covers all labor and materials required to provide certification of the final track & field 

facility.  The Contractor is responsible for completing all survey work. 

1.2  CODES AND STANDARDS 

A. The survey work must be completed by a licensed surveyor or engineer. 

B. Codes and standards follow the current guidelines set forth by the National Federation of State High 

School Associations (NFSHSA).   

C. Construction standards shall follow the American Sports Builders Association (ASBA) guidelines. 

1.3 SUBMITTALS 

A. The following information must be submitted by the Contractor: 

1. After installation of the track & field synthetic surface and line markings: 

a. The Contractor shall submit the below Track & Field Certification Survey, stating the 

completed facility meets requirements outlined in the NFSHSA Rulebook. The Engineer 

or Surveyor, selected by the Contractor, must survey the facility's as-built line markings.  

B. Certification Survey: 

1. Facility Information: 
 

Owner  

Facility Name  

Location  
 

2. Surveyor/Engineer Information: 
 

Firm Name  

Contact  

Phone #  

Registration #  
 

3. Survey Information: 
 

Date of Survey  

Weather Conditions  
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1.4 TRACK OVAL MEASUREMENTS 

A. Contractor shall provide for Engineer’s review a completed Class 4 Markings Certification for 

Running Tracks per the latest edition of the ASBA (American Sports Builders Association) 

Construction and Maintenance Manual.  

B. The track survey and certification form shall be completed, stamped and signed by a licensed 

surveyor and the surveyor shall have provided similar work for at least 5 running tracks in the last 5 

years.    

END OF SECTION 
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SECTION 323113 – CHAIN LINK FENCE AND GATES 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. The Contractor shall provide all labor, materials, equipment, and services necessary for, and 

incidental to, the installation of chain link fence and gates, as shown on the Drawings and as specified 

herein. 

B. All chain link fence shall be thermally-bonded polyvinyl chloride (PVC), plastic resin finish over 

galvanized steel wire.   

C. All gates and gate hardware shall be powder coated. 

1.2 QUALITY ASSURANCE 

A. Comply with standards of the Chain Link Fence Manufacturer’s Institute. 

B. Provide steel fence and related gates as a complete system produced by a single manufacturer, 

including necessary erection accessories, fittings and fastenings. 

C. Comply with ASTM A-53 for requirements of Schedule 40 piping. 

D. Height of fence shall be measured from the top of concrete footing to the top of post. 

1.3 SUBMITTALS 

A. Product Data: 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. Gates and hardware. 

B. Shop Drawings: Show locations of fences, gates, posts, rails, tension wires, details of extended posts, 

extension arms, gate swing, or other operation, hardware, and accessories.  Indicate materials, 

dimensions, sizes, weights, and finishes of components.  Include plans, gate elevations, sections 

details of post anchorages, attachment, bracing, and other required installation and operational 

clearances. 

C. Samples for Verification:  For each type of chain-link fence and gate indicated:  

1. PVC coated steel wire (for fabric) in 6-inch (150-mm) lengths on shapes for posts, rails, wires 

and gate framing. 

2. Two-stage powder coat finish, in 6-inch (150-mm) lengths on shapes for gate framing. 

D. Product Certificates:  For each type of chain-link fence and gate, signed by product manufacturer: 

1. Strength test results for framing according to ASTM F 1043. 

E. Qualification Data:  For installer. 

F. Field quality-control test reports. 
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G. Maintenance Data: For the following to include in maintenance manuals: 

1. Polymer Finishes. 

2. Powder Coat Finishes. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who has completed chain-link fences and gates 

similar in material, design and extent to those indicated for this Project and whose work has resulted 

in construction with a record of successful in-service performance. 

1.5 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. 

PART 2 – PRODUCTS 

2.1 STEEL FRAME WORK 

A. Unless noted otherwise on drawings, minimum Nominal Framework Sizes shall be the following: 
 

FENCE 

HEIGHT 
LINE 

POSTS 

END, 

CORNER & 

PULL POSTS 

RAILS & 

BRACES 
GATE 

FRAMES 
*GATE 

POSTS 

CONCRETE 

FOUNDATION DIA. 

DEPTH Diameters 
Corner/

End 

LINE 

POSTS 

PULL & 

GATE 

POSTS 

3’-6” 2” 3” 1-1/4” 1-1/2” 4” 12” 12” 4’ 
 

 

SCHEDULE 40 S/L PIPE TABLE 
 50,000 PSI 

HOT DIPPED ALUMINIZED STEEL TUBING 

NOMINAL 

SIZE  

(IN.) 

ACTUAL 

OUTSIDE 

DIAMETER 

(IN.) 

WEIGHT 

*(LB/FT) 
 

NOMINAL SIZE 

(IN.) 

ACTUAL 

OUTSIDE 

DIAMETER 

(IN.) 

WEIGHT 

*(LB/FT) 

1 1.315 1.67  1 1.315  

1-1/4 1.660 2.27  1-1/4 1.660 1.83 

1-1/2 1.900 2.71  1-1/2 1.900 2.28 

2 2.375 3.65  2 2.375 3.12 

2-1/2 2.875 5.79  2-1/2 2.875 4.64 

3 3.500 7.58  3 3.500 5.71 

3-1/2 4.000 9.11  3-1/2 4.000 6.56 
 

2.2 CHAIN LINK FABRIC 

A. General: Height indicated on Drawings. Provide fabric in one-piece heights for fence heights up to 

10 feet measured between top and bottom of outer edge of selvage knuckle or twist.  Comply with 

ASTM A 392, CLFMI CLF 2445, and requirements indicated below:  

1. Steel Wire Fabric: Polymer-coated wire: 
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a. 0.148 inch (9 gauge) diameter for fences and gates. 

B. Mesh Size:  

1. 2 inches for fences. 

C. Selvages:  Knuckled top and bottom. 

2.3 SWING GATE FRAMES 

A. Assemble gate frames with fully coped welds as shown on the Drawings or on Shop Drawings 

approved by the Engineer. 

1. All ferrous metal components shall be blast cleaned to and SSPC-6 commercial blast clean. 

2.4 GATE HARDWARE 

A. Hinges:  Non-lift-off type, offset to permit 180-degree swing, and of suitable size and weight to 

support gate.  Provide 1-1/2 pair of hinges for each leaf over 6 feet high. 

B. Latch:  Provide plunger bar type complete with flush plate set in concrete for all double gates and 

single gates over 10 feet.  Padlock eye shall be an integral part of latch construction. 

1. Provide plunger bar complete with flush plate set in concrete on each gate leaf. 

2. Provide flush plate set in concrete for both the full open position and full closed position. 

C. Keeper for Vehicle Gates:  Provide keeper which automatically engages the gate leaf and holds it in 

open position until manually released. 

2.5 MISCELLANEOUS MATERIALS AND ACCESSORIES 

A. Post Tops: Steel, wrought iron, or malleable iron. 

B. Stretcher Bars:  One piece equal to full height of fabric, minimum cross-section 3/16 inch by 3/4 

inch. 

C. Metal Bands (for stretcher bars):  Steel, wrought iron, or malleable iron, to secure stretcher bars to 

end, corner, pull and gate posts. 

D. Wire Ties: 

1. For tying fabric to line posts, rails and braces:  9 gauge steel wire. 

E. Truss Rods:  3/8-inch diameter. 

F. Angle Beams, I Beams and Steel Shapes:  ASTM A-36. 

G. Bolts and Nuts:  ASTM A-307, Grade A. 

2.6 FINISHES 

A. Steel Framework: 

1. PVC Coated Pipe: 

a. Metallic coating: Weight of Zn-5-Al-MM Aluminum-Mischmetal Alloy Coating, ASTM 

F 1345, Type III, Class 2, 1.0 OZ./SQ. ft. (305 g/sq. m). 
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b. Thermally-bonded polyvinyl chloride (PVC), plastic resin finish, ASTM F 668, Class 2, 

not less than 10 mils (.010”) thick over metallic-coated steel wire. 

c. Color: Black, complying with ASTM F 934. 

B. Chain Link Fabric: 

1. PVC  Coated Chain Link Fabric: 

a. Metallic coating: Weight of Zn-5-Al-MM Aluminum-Mischmetal Alloy Coating, ASTM 

F 1345, Type III, Class 2, 1.0 OZ./SQ. ft. (305 g/sq. m). 

b. Thermally-bonded polyvinyl chloride (PVC), plastic resin finish, ASTM F 668, Class 2, 

not less than 10 mils (.010”) thick over metallic-coated steel wire. 

c. Color: Black, complying with ASTM F 934. 

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

manufacturer’s standard clear protective coating. 

C. Gates: 

1. Colored Powder Coated Framework: 

a. Powder for coating shall be a polyester-based thermal setting resin. 

b. Powder coat system shall meet or exceed the following test requirements: 

1) Direct Impact Resistance: ASTM D 2794-93, up to 160 in.-lbs. 

2) Flexibility: ASTM D 522-93, Method B, equal to or less than a ¼ inch mandrel. 

3) Pencil Hardness: ASTM D 3363-93a, HB-2H. 

4) Crosshatch Adhesion: ASTM D 3359-97, Method B, 5B. 

5) Salt Spray Resistance: ASTM B 117, plus 1,000 hours. 

6) Humidity Resistance: ASTM D 2247, plus 1,000 hours. 

2. Chain Link Fabric on gate same as finish same for fencing. 

D. Fence and Gate Hardware, Miscellaneous Materials, Accessories: 

1. Fence Hardware, Materials and Accessories: 

a. Per fence finish requirements. 

2. Gate  Hardware, Materials and Accessories: 

a. Per gate finish requirements.  

PART 3 – EXECUTION 

3.1 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. 

1. Begin installation in general site areas or those not directly adjacent to the playing field only 

after final grading including topsoiling and paving is completed in that area or as otherwise 

permitted by Engineer. 

2. For installation directly adjacent to the playing field, coordinate footing installation timing with 

final installation of playing field materials so as not to contaminate, destroy or displace these 

playing field materials.  

3. If unsatisfactory conditions are present, proceed with installation only after they have been 

corrected.  
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3.2 PREPARATION 

A. Coordinate fence and gate installation with completion of finished grading and installation of 

adjacent finish field materials. 

B. 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, irrigation system, underground structures, 

benchmarks and property monuments. 

3.3 INSTALLATION 

A. Space posts equidistant in the fence line with a maximum of 10 feet on center or as shown on 

drawings. 

B. Footings: Excavate holes as indicated for fence and gate posts. Excavate footings to depths and 

widths as noted in Specifications or on drawings. Install gravel drainage material in bottom of hole as 

shown on the drawings. 

C. Setting Posts and Footings at Concrete Areas: Set posts in center of hole. Embed post so that bottom 

of post is flush with the bottom of concrete footing and in gravel drainage layer. Fill hole with 

concrete.  Plumb and align posts.  Vibrate or tamp concrete for consolidation.  Finish elevation on top 

of footing to be coordinated with construction of concrete adjacent to posts or as shown on drawings.  

Do not attach fabric to posts until concrete has cured a minimum of 7 days. 

D. Setting Posts and Footings in Grass Areas:  Set posts in center of hole. Embed post so that bottom of 

post is flush the bottom of concrete footing and in gravel drainage layer. Fill hole with concrete.  

Plumb and align posts.  Vibrate or tamp concrete for consolidation.  Finish concrete in a dome shape 

above ground to shed water.  Do not attach fabric to posts until concrete has cured a minimum of 7 

days. 

E. Locate corner posts at corners and at changes in direction.  Use pull posts at all abrupt changes in 

grade and at intervals no greater than 500 feet.  On runs over 500 feet, space pull posts evenly 

between corner or end posts.  On long curves, space pull posts so that the strain of the fence will not 

bend the line posts. 

F. Install top rail continuously through post caps or extension arms, bending to radius for curved runs.  

Install expansion couplings as recommended by fencing manufacturers. 

G. Install intermediate rails in one piece between posts and flush with post on fabric side using special 

offset fittings where necessary. 

H. Diagonally brace corner posts, pull posts, and terminal posts to adjacent line posts with truss rods and 

turnbuckles. 

I. Attach fabric to playing field side of fence for sport areas.  Maintain a maximum 1 inch clearance 

above finished grade except when indicated otherwise.  Thread stretcher bars through fabric using 

one bar for each gate and end post and two for each corner and pull post.  Pull fabric tight so that the 

maximum deflection of fabric is 2 inches when a 30 pound pull is exerted perpendicular to the center 

of a panel.  Maintain tension by securing stretcher bars to posts with metal bands spaced 15 inches 

oc.  Fasten fabric to steel framework with wire ties spaced 12 inches oc for line posts and 24 inches 

oc for rails and braces.  Bend back wire ends to prevent injury.  Tighten stretcher bar bands, wire ties, 

and other fasteners securely. 
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J. Position bolts for securing metal bands and hardware so nuts are located opposite the fabric side of 

fence.  Tighten nuts and score excess threads. 

1. Secure post tops, extension arms, and caps with one-way cadmium plated steel screws. 

K. Install gates plumb and level and adjust for full opening without interference.  Install ground-set 

items in concrete for anchorage, as recommended by fence manufacturer.  Adjust hardware for 

smooth operation and lubricate where necessary. Attach fabric as for fencing.  Install ground-set 

items in concrete as shown on the drawings. 

L. Touch Up: Small nicks or other blemishes shall be touched up with paint materials suitable for and 

matching the finish of the damaged material. Severely damaged fencing /gates deemed as 

unacceptable at the sole discretion of the Owner or its representatives shall be replaced at the 

contractor’s expense. 

END OF SECTION 
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SECTION 329113 – SOIL PREPARATION 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section includes provisions for the placement of topsoil in conformance with the lines, grades 

and thicknesses as shown on the Drawings and as herein specified. 

B. Minimum thickness is 6 inches, for all areas disturbed during construction and not receiving other 

surface treatment. 

C. The Contractor shall furnish all materials and perform all work in accordance with these 

specifications, drawings, and instructions provided by the Owner. 

1.2 SUBMITTALS 

A. Samples: Furnish earth materials to the testing laboratory for analysis and report, as directed by the 

Engineer or as outlined in the specifications. 

B. Quality Control Submittals: 

1. Test Reports:  The testing laboratory shall submit written reports of all tests, investigations, and 

recommendations to the Contractor and the Engineer.  Indicate quantities of materials necessary 

to bring topsoil into compliance with textural/gradation requirements. Indicate quantity of lime 

and quantity and analysis of fertilizer. 

1.3 REFERENCES 

A. Comply with the latest edition of the following standards: 

1. “Standard Specifications, Construction and Materials, New York State Department of 

Transportation, Office of Engineering.”  

2. “Standard Specifications for Highway Materials and Methods of Sampling and Testing, 

American Association of State Highway and Transportation Officials (AASHTO).” 

3. ASTM International (ASTM): 

a. C33, Standard Specification for Concrete Aggregates. 

b. C602, Standard Specification for Agricultural Liming Materials. 

4. U.S. Bureau of Reclamation (USBR): 

a. 514.4.4, Reclamation Instructions, Series 510—Land Classification Techniques and 

Standards, Part 514—Laboratory Procedures, Chapter 4—Particle-Size Analyses. 

b. 14.8.7, Reclamation Instructions, Series 510—Land Classification Techniques and 

Standards, Part 514—Laboratory Procedures, Chapter 8—Soil Chemical Tests. 

1.4 QUALITY ASSURANCE 

A. Provide and pay for all costs in connection with an approved independent testing facility to determine 

conformance of soils and aggregate with the specifications. 

1.5 PROJECT CONDITIONS 

A. Coordinate the placement of topsoil with the completion of all underground work including that of 

the other trades. 
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PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Topsoil:  Natural, friable, fertile, fine loamy soil possessing the characteristics of representative 

topsoils in the vicinity which produces a heavy growth; free from subsoil, objectionable weeds, litter, 

sods, stiff clay, stones larger than 1 inch in diameter, stumps, roots, trash, toxic substances, or any 

other material which may be harmful to plant growth or hinder planting operations. Contractor is to 

verify amount stockpiled and supply any additional as needed: 

1. Topsoil shall contain not less than 6% nor more than 20% organic matter as determined by the 

wet combustion method (chronic acid reduction); topsoil shall have a pH value of not less than 

5.5 nor more than 7.0; 

2. Topsoil shall meet the following mechanical analysis: 
 

SIZE OF SCREEN % OF SOIL RETAINED % OF SOIL PASSING 

1” 0 100 

1/4 3 97 

No. 100 40-60 40-60 
 

3. Imported topsoil in which more than 60% of the material passing a No. 100 sieve shall be 

rejected. All percentages are to be based on the dry weight of the samples. 

4. Laboratory tests of the topsoil shall be performed by a certified testing laboratory, and shall 

perform tests for the following: 

a. Sieve particle size analysis and gradient of mineral content. 

b. Chemical analysis of the following: 

1) pH and buffer pH. 

2) Percent of organic content. 

3) Nutrient levels of phosphorus, potassium magnesium, manganese, iron, zinc and 

calcium. 

4) Soluble salt. 

5) Cation exchange capacity (CEC). 

c. Recommended fertilizer and rate of application for low and medium level nutrient soils. 

2.2 MATERIAL ACCEPTANCE 

A. Topsoil may be acquired from approved sites that are designated on the Drawings.  If no sites are 

designated, material proposed for use as topsoil must be stockpiled, sampled, and tested prior to use. 

B. Topsoil containing foreign material may be rejected on the basis of visual examination by the 

Engineer, prior to testing. 

C. Acceptance of topsoil shall be based upon test results.  Tested topsoil must be approved in writing by 

the Engineer before any material is used. 

2.3 SOIL AMENDMENT 

A. Textural Amendments: Amend as necessary to conform to required composition by incorporating 

sand, peat, manure, or sawdust. 
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B. Fertilizer:  Shall be delivered to the site, mixed as specified, in the original unopened standard size 

bags showing weight, analysis and name of manufacturer.  Store fertilizer in a weatherproof place and 

in such a manner that it shall be kept dry and its effectiveness shall not be impaired. 

1. Percentages of nitrogen, phosphorus and potash shall be based on laboratory test 

recommendations.  For the purpose of bidding, assume 10% nitrogen, 6% phosphorus and 

4% potash by weight.  At least 50% of the total nitrogen shall contain no less than 3% water-

insoluble nitrogen.  At least 60% of the nitrogen content shall be derived from super-phosphate 

containing not less than 18% phosphoric acid or bone meal containing 25% to 30% phosphoric 

acid and 2% to 3% nitrogen.  Potash shall be derived from muriate of potash containing 55% to 

60% potash. 

2. Grass or sodded areas shall have fertilizer applied according to soil text report or as specified 

on the drawings. 

C. Organic Matter:  Leaf matter and yard waste composted sufficiently to break down all woody fibers, 

seeds, and leaf structures, and free of toxic and non-organic matter.  Organic matter shall be 

commercially prepared compost.  Coarse sand shall be clean, sharp, natural sands free of limestone, 

shale and slate particles, ASTM C33 fine aggregate with a Fines Modulus Index of 2.75 or greater. 

D. Lime:  Shall be ground palletized, or pulverized lime manufactured to meet agricultural standards and 

contain a maximum of 60% oxide. 

PART 3 – EXECUTION 

3.1 STOCKPILING 

A. Stockpile topsoil from on-site sources or provide from off-site sources and stockpile, if on-site 

quantities are deficient. 

B. Stockpiles are to contain not less than 200 cubic yards or the minimum required for the project. 

C. Stockpiles are to have a maximum height of 10 feet and be trimmed to uniform surfaces and slopes. 

D. The sites of all stockpiles and adjacent areas, which have been disturbed are to be graded and put into 

an acceptable condition by seeding, as directed by the Engineer. 

3.2 PREPARATION 

A. Preparation - Disk, drag, harrow or hand rake subgrade to a depth of 3 inches to provide bond for 

topsoil. Topsoil, which must be transported across finished walks, shall be delivered in such a manner 

that no damage will be done to the walks.  The Contractor shall be responsible for the repair of such 

damage. 

B. Before placing topsoil, rake subsoil surface clear of stones larger than 1.5 inches, debris, and roots. 

Compact topsoil to form a layer with minimum depth of 4 inches in lawn areas and 12 inches in shrub 

beds. Topsoil shall be placed so that after final settlement there will be good drainage (and 

conforming to elevations shown on drawings). Contractor is to maintain surfaces and place any 

additional topsoil necessary to replace that which may have eroded before acceptance. 

C. Locations containing unsuitable subsoil shall be treated in one of the following manners: 

1. Where unsuitability within the construction site is deemed by the Owner to be due to excessive 

compaction caused by heavy equipment or by the presence of boards, mortar, concrete or other 

construction materials in subgrade, and where the natural subsoil is other than A.A.S.H.T.O. 
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classification of A6 or 7, the Contractor shall loosen such areas with spikes, discs, or other 

means to loosen the soil to a condition acceptable by the Owner.  The Contractor shall also 

remove all debris and objectionable material. Soil should be loosened to a minimal depth of 

12 inches with additional loosening as required to obtain adequate drainage. Contractor may 

introduce peat moss, sand, or organic matter into the subsoil to obtain adequate drainage should 

he so desire.  All such remedial measures shall be considered as incidental to the work and no 

extra payment shall be made for this part of the work; and 

2. Where subgrade is deemed by the Owner to be unsuitable because the natural subsoil falls into 

an AASHTO classification of A6 or 7 and contains moisture in excess of 30%, then such a 

condition shall be rendered suitable by installation of a subdrainage system or by other means 

described elsewhere in these specifications.  Where such conditions have not been known or 

revealed prior to planting time and where they have not been recognized in the preparation of 

drawings and specifications, then the Owner shall issue a change order to install the proper 

remedial measures, all of which shall be in addition to the contract sum. 

3.3 TOPSOIL PLACEMENT  

A. Do not place topsoil when subsoil or topsoil is frozen, excessively wet, or otherwise detrimental to 

the Work. 

B. Mix soil amendments, lime, and fertilizer with topsoil before placement or spread on topsoil surface 

and mix thoroughly into entire depth of topsoil before planting or seeding. Delay mixing of fertilizer 

if planting or seeding will not occur within 3 days. 

C. Place 1/2 of total depth of topsoil and work into subgrade soil to create a transition layer.  Place 

remainder of topsoil to depth after compacting to 75% where seeding and planting are scheduled. 

D. Uniformly distribute to within 1/2 inch of final grades. Fine grade topsoil eliminating rough or low 

areas and maintaining levels, profiles, and contours of subgrade to ensure positive drainage. 

E. Remove stones exceeding 1 inch, roots, sticks, debris, and foreign matter during and after topsoil 

placement. 

F. Remove surplus subsoil and topsoil from Site. Grade stockpile area as necessary and place in 

condition acceptable for planting or seeding. 

3.4 CLEANING 

A. Remove all surplus subsoil and topsoil from project site. 

B. Leave the site in clean, satisfactory condition ready to receive subsequent operations. 

END OF SECTION 
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SECTION 329200 – TURF AND GRASSES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the preparation of ground surfaces, fertilization of applicable areas, seeding, 

mulching of applicable surface areas, and maintenance of turf areas until such time as project is 

accepted by Owner.  Applicable areas shall include those identified on the Contract Drawings.  

B. Seed shall be sown from April 1 to June 15, or from August 15 to October 15 of given calendar year, 

unless otherwise approved by Owner. 

1.2 SUBMITTALS 

A. Quality Control Submittals: 

1. Certification: 

a. Submit manufacturer’s or vendor’s certified analysis for soil amendments and fertilizer 

materials. 

b. Submit vendor’s certified analysis for each grass seed mixture required, stating botanical 

and common name, percentages by weight, percentages by purity, germination, and weed 

seed. 

B. Maintenance Instructions: Submit instructions recommending procedures to be implemented for 

maintenance of landscaped work for one (1) full year.  Submit prior to expiration of Contractor’s 

maintenance period. 

C. Submit description of planned mulching techniques and corresponding manufacturer’s installation 

recommendations for approval by Owner. 

1.3 QUALITY ASSURANCE 

A. All turf and grasses work shall be performed by one Contractor, with proven expertise in this type of 

construction.  

B. Package standard products with the manufacturer’s certified analysis.  For other materials, provide 

analysis by recognized laboratory made in accordance with methods established by the Association of 

Official Agriculture Chemists, wherever applicable. 

C. The Contractor shall provide and pay for all costs in connection with an approved independent testing 

facility to determine conformance of materials with the specifications. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver packaged materials in containers, showing weight, analysis, and name of manufacturer.  

Protect materials from deterioration during delivery, and while stored on site. 
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PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Fertilizer: 

1. Commercial fertilizer (5-10-5) inorganic, or organic, containing not less than five (5) percent 

nitrogen, ten (10) percent available phosphoric acid, and five (5) percent water soluble potash. 

2. If, as an alternative, the Contractor wishes to substitute for commercial fertilizer 5-10-5, 

another commercial fertilizer with a 1-2-1 ratio, such as 10-20-10 or 6-12-6, they may do so 

with the approval of the Engineer and the rate of fertilizer to be used shall be whatever amount 

is required to furnish the same amount of nitrogen as would be supplied by the 5-10-5. 

B. Seed: 

1. Seed shall be fresh, clean, new-crop seed mixed in the proportions specified for species and 

variety, conforming to Federal and State Standards. 

2. Weed seed content shall not exceed 0.25%. 

C. Mulch: 

1. Provide and install a mulch adequate to protect the seeding during its growing period.  It shall 

be the responsibility of the Contractor to determine the appropriate mulching techniques for the 

particular site conditions and acquire approval of the same from the Engineer. 

2. Clean straw for gentle slopes, consisting of stalks of oats, wheat, rye, or other approved crops 

which are free of noxious weed seeds.  Weight shall be based on a fifteen (15) percent moisture 

content. 

3. Mulching blanket for steep slopes and drainage swales: “Curlex Blanket” by American 

Excelsior, “Ero-Mat” by Contech Construction Products, Inc, or approved equal. 

4. Bonded fiber matrix for mulching in areas where slopes are 1.5H:1V or greater, or cut or fill 

slopes 20 feet (6m) or more in height.  Product shall be EcoAegis as manufactured by Canfor, 

or approved equal meeting U.S. DOT Standard Specification FP-96, Section 713.05(h): 

a. Package Weight:  50 pound (18.6kg) bags. 

b. Moisture Content:  12 +/- 3 percent by weight. 

c. Minimum Water Holding Capacity:  Approximately 10 times dry weight. 

d. Composition: 

1) Refined Softwood Fiber:  (90% by weight). 

2) Blended Hydrocolloid-based Binder:  (9% by weight). 

3) Mineral Activator:  (1% by weight). 

e. Color:  Natural – No Dye Products. 

D. Water: Clean and potable. 

2.2 ACCESSORIES 

A. Soil Amendments: Soil amendments are not to be made without review and authorization by the 

Engineer. 

1. Lime: Natural limestone containing not less than 85% of total carbonates, ground so that not 

less than 90% passes a 10-mesh sieve and not less than 50% passes a 100-mesh sieve. 

2. Aluminum Sulfate:  Commercial grade. 
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3. Peat Humus: FS Q-P-166 and with texture and pH range suitable for intended use. 

4. Bonemeal: Commercial, raw, finely ground; 4% nitrogen and 20% phosphoric acid. 

5. Superphosphate: Soluble mixture of treated minerals; 20% available phosphoric acid. 

6. Sand: Clean, washed sand, free of toxic materials. 

7. Perlite: Conforming to National Bureau of Standards PS 23. 

8. Vermiculite: Horticultural grade, free of toxic substances. 

9. Sawdust: Rotted sawdust, free of chips, stones, sticks, soil, or toxic substances and with 7.5 

pounds (2.8 kg) nitrogen uniformly mixed into each cubic yard of sawdust. 

10. Manure: Well rotted, unleached stable or cattle manure containing not more than 25% by 

volume of straw, sawdust, or other bedding materials and containing no chemicals or 

ingredients harmful to plants. 

11. Commercial Fertilizer: Complete fertilizer of neutral character, with some elements derived 

from organic sources and containing available plant nutrients. 

12. Composted Organic Material: Shall have a minimum organic matter content of 60 percent, as 

determined by ASTM D-2974, and screened to ¾-inch (1.9 cm). 

PART 3 – EXECUTION 

3.1 PREPARATION OF TOPSOIL 

A. Clean topsoil of roots, plants, stones, clay lumps and other extraneous materials harmful or toxic to 

plant growth. 

B. Mix fertilizer into top 2 inches (5 cm) of topsoil at a rate of 10 pounds (3.7 kg) per 1,000 square feet. 

(92.9 m2). 

C. Mix approved soil amendments into top 2 inches (5cm) of topsoil at necessary rates. 

D. Water dry topsoil to depth of 4 inches (10cm) at least 48 hours prior to seeding to obtain a loose 

friable seed bed. 

3.2 PREPARATION OF UNCHANGED GRADES 

A. Where lawns are to planted in areas not altered or disturbed by excavating, grading, or stripping, 

prepare soil for seeding as follows: 

1. Till to a depth of not less than 6 inches (15cm). 

2. Apply soil amendments and initial fertilizers as specified. 

3. Remove high areas and fill in depressions. 

4. Till soil to a homogeneous mixture of fine texture, free of lumps, clods, stones, roots, and other 

extraneous matter. 

a. Prior to preparation of unchanged areas, remove existing grass, vegetation and turf.  

Dispose of such materials off the site; do not turn over into soil being prepared for lawns. 

b. Apply specified commercial fertilizer at rates specified and thoroughly mixed into upper 

2 inches (5 cm) of topsoil.  Delay application of fertilizer, if lawn planting will not follow 

within one week. 

3.3 SEEDING 

A. Apply seed only when wind velocities are less than five (5) miles per hour (9km/hr). 
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B. Sow half the seed with mechanical seeder. 

C. Sow remaining half of the seed at right angles to the direction of the first seeding pattern, using the 

same method. 

D. Apply seed at the rate of 4 pounds (1.5 kg) per 1,000 square feet (92.9 sq. meters) of disturbed area. 

E. Cover seed to a depth of ⅛-inch (3mm) by raking, harrowing, or cultipacking. 

F. Roll seeded area with roller weighing no more than 150 pounds per foot of roller width. 

G. Water seeded areas to a depth of four (4) inches (10cm) as required during the maintenance period. 

3.4 MULCHING 

A. Spread straw uniformly over seeded area with 75% ground coverage and at least 1-½ inches loose 

depth. 

1. If, in the opinion of the Owner, wind will disrupt the mulching, apply asphalt emulsion at a rate 

of 10 gallons (37.81) per 1,000 square feet (92.9 m2). 

B. Place mulching blanket in accordance with submitted manufacturer’s recommendations. 

C. Place bonded fiber matrix mulch material, EcoAegis, at a rate of 3,500 to 4,100 pounds per acre, 

based on manufacturer’s recommendations. 

3.5 PROTECTION 

A. Immediately after seeding, erect barricades and warning signs as required to protect newly planted 

areas from pedestrian and vehicular traffic.  Maintain barricades throughout maintenance period until 

grass and/or turf is established. 

B. Repair or replace damaged landscape work as directed by Owner. 

3.6 MAINTENANCE 

A. Begin maintenance immediately after seed placement. 

B. Watering: 

1. Keep soil moist during seed germination period. 

2. Supplement rainfall to produce a total depth penetration of 2 inches per day after germination. 

3. Prevent erosion and displacement of seed. 

C. Mowing: 

1. When grass reaches 4 inches in height, mow to 2-½ inches in height. 

2. Maintain grass between 1-½ inches and 2-½ inches in height. 

3. Do not cut off more than 30% of grass leaf in a single mowing. 

4. Remove grass clippings. 

D. Reseed and mulch spots larger than 1 square foot not having uniform coverage. 
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E. Maintain lawns by watering, fertilizing, weeding, mowing, trimming, and other operations such as 

rolling, regardening, and replanting as required to establish a smooth, acceptable lawn, free of eroded 

or bare areas. 

F. Maintain and protect all seeded areas until final acceptance of the Contract.  Final acceptance of 

“Turf and Grasses” will not be made until an acceptable uniform stand of grass is obtained in all new 

lawn areas, except that the Owner at their discretion may accept a portion or portions of the “Turf and 

Grasses” at various times.  Upon acceptance by the Engineer of a seeded area, the Owner will 

immediately assume responsibility for maintenance and protection of that portion of the Contract 

Seeding. 

END OF SECTION 
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SECTION 330513 – MANHOLES AND STRUCTURES 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This section includes the following: 

1. Installation of manholes, catchbasins, precast concrete structures, frames, grates, covers, steps, 

and piping connections as shown on the Drawings and as specified herein. 

2. Alteration of existing structures as shown on the Drawings and as specified herein. 

1.2 QUALITY ASSURANCE 

A. Reference Standards:  Comply with applicable provisions and recommendations of the following, 

except as otherwise shown or specified: 

1. American Society of Testing and Materials (ASTM). 

2. American National Standards Institute (ANSI). 

3. Occupational Health and Safety Administration (OSHA). 

1.3 SUBMITTALS 

A. Shop Drawings:  Submit the following for approval: 

1. Design and construction details of all precast concrete units. 

2. Fabrication, assembly, and installation details for all castings and miscellaneous metal works. 

3. Precast concrete structure design calculations verifying the structures have been designed to 

withstand the burial, submergence and anticipated live and dead loads.  Design calculations for 

uplift forces shall incorporate a minimum factor of safety of 1.15. 

B. Product Data: 

1. Manufacturer’s catalog cuts, specifications, and installation instructions. 

1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to the site to prevent interruption of the Work. 

B. All materials shall be inspected by the Contractor upon delivery to the site.  The Contractor shall 

notify the Engineer of any loss or damages.  Replace loss or repair damage to new condition at the 

Contractor’s expense. 

C. Store materials to allow easy access for inspection and identification. 

PART 2 – PRODUCTS 

2.1 DESIGN REQUIREMENTS 

A. Design:  In accordance with ASTM C890 – Minimal Structural Design Loading for Monolithic or 

Sectional Precast Concrete Water and Wastewater Structures.  

B. Loading:  AASHTO HS-20 with 30 percent impact and 130 pound/cubic foot equivalent soil 

pressure.  
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2.2 PRECAST CONCRETE DRAINAGE STRUCTURES 

A. Drainage manholes shall conform to subpart “Precast Concrete Manholes.” 

B. Catch basins with greater than 6 feet sidewall depth shall conform to subpart “Precast Concrete 

Manholes.” 

C. Catch basins with less than or equal 6 feet sidewall depth shall be 2-foot 6-inch by 2-foot 6-inch 

square I.D. precast concrete catch basin units. 

D. Precast catch basin units shall conform to the dimensions shown on the Drawings and as detailed in 

Shop Drawings approved by the Engineer. 

E. Unless otherwise specified precast concrete units shall conform to ASTM C478. 

F. A precast concrete slab, as necessary for proper frame and grate placement, shall be provided at the 

top of the catch basin unit.  The slab shall be designed for an H-20. 

2.3 PRECAST CONCRETE MANHOLES 

A. Precast manhole units shall conform to the dimensions shown on the Drawings and as detailed in 

Shop Drawings approved by the Engineer. 

B. Unless otherwise specified, manhole sections shall conform to ASTM C478. 

C. Precast structure bases shall be of the “base unit” type, with an integral base and barrel section.  The 

barrels shall be constructed in increments of 1 foot to provide the indicated height with the fewest 

joints.  Openings for pipe connections will not be permitted closer than 1 foot to the nearest joint.  

Mark the date of manufacture and name or trademark of manufacturer in the inside of each section. 

D. Manholes barrels, servicing pipes less than 27-inch diameter, shall be 48-inch diameter.  Manholes 

barrels, servicing pipes 27-inch diameter and larger shall be 60-inch diameter.  Larger diameter 

manholes barrels shall be provided as indicated on the Drawings or as specified herein. 

E. Joints shall be rubber and concrete using O-ring gaskets (ASTM C443) or butyl rubber gaskets 

(ASTM C443), or tongue and groove buttered with 1:2 cement mortar (ASTM C270, Type M).  

A precast eccentric cone, or precast slab where shown, shall be provided at the top of the manhole 

barrel to receive the frame and cover.  The slab or cover shall be designed for an H-20 loading.  

F. Precast manhole units shall be coated on the exterior with a two-coat application of polyamide-cured 

epoxy-coal tar.  Application shall meet manufacturer’s recommendations.  Do not apply the 

polyamide-cured epoxy-coal tar within 28 days of concrete manufacture.  Epoxy-coal tar to be as 

manufactured by Coopers Creek Chemical Corporation, Cooper Black #775 Epoxy Tar Coating or 

approved equal. 

2.4 MANHOLE STEPS 

A. Manhole sections shall contain manhole steps at 12 inches on center for all structures over 3 feet 6 

inches in height.  The steps shall be embedded in the concrete and accurately positioned both 

vertically and horizontally. 
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B. Steps shall be capable of withstanding a 300-pound concentrated live load without permanent 

distortion, conforming to the requirements of ANSI A14.3, OSHA, and the details shown on the 

Drawings. 

C. Manhole rungs shall be steel reinforced copolymer polypropylene plastic.  Rungs shall be 14 in. wide, 

M.A. Industries type PS2-PF, or equal.  Copolymer polypropylene shall be type II, grade 16906 

meeting ASTM D4101.  Steel reinforcing shall be 3/8-inch diameter, Grade 60 conforming to ASTM 

A615 and shall be continuous throughout the rung.  The portion of the legs to be embedded in the 

precast section shall have fins and be tapered to insure a secure bond.  

2.5 FRAMES AND COVERS/GRATES 

A. Frames and covers/grates shall be cast iron, ASTM A48, Class 30, free from flaws or unsightly 

defects. 

B. Frames and covers shall conform to the details on the Drawings and have “STORM SEWER” cast on 

every cover. 

C. Frames and covers/grates shall be designed for an H-20 loading and be machined to ensure correct fit 

and even bearing. 

D. Frames and covers/grates shall be as shown on the on the Drawings. Otherwise, conform to the 

standard detail of the regulatory authorities having jurisdiction for the project (if applicable).   

2.6 GRADE ADJUSTMENTS 

A. Grade Rings:  Reinforced-concrete rings, 3- to 12-inch (75- to 300-mm) total thickness, to match 

diameter of manhole frame and cover. 

2.7 GROUT 

A. Description:  ASTM C1107, Grade B nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and 

recommended for interior and exterior applications. 

2. Design Mix:  5000 psi (34.5 MPa), 28-day compressive strength. 

3. Packaging:  Premixed and factory packaged. 

2.8 DROP INLET 

A. Drop inlets for manholes shall be constructed where shown on the Drawings and shall conform with 

the details shown on the Drawings. 

B. Pipe and fittings shall be the same type and class as the sewer pipe beings installed. 

C. Concrete for pipe encasement shall be 3,000 psi. 

PART 3 – EXECUTION 

3.1 EARTHWORK 

A. Earthwork shall be in accordance with Section “Trenching and Backfilling” or Section “Earth 

Moving.” 



 

MANHOLES AND STRUCTURES PAGE 4 OF 6 

 CHA PROJECT NO. 35088 

V:\ProjectSpecs\35088\Final\100% - Current\330513 Manholes and Structures.doc SECTION 330513 

3.2 PRECAST MANHOLE SECTIONS 

A. Base units shall be placed on a minimum 12-inch foundation of pipe zone bedding material, and be 

set at the proper elevation, carefully leveled, and aligned. 

B. Barrel units shall be set vertical with steps and sections in proper alignment.  All joints shall be sealed 

with cement mortar inside and out, and troweled smooth to the contour of the wall surface.  Joints 

shall be installed in accordance with manufacturer’s recommendations. 

C. Lifting holes shall be sealed tight with a tapered solid rubber plug driven into the hole and the 

remaining void filled with mortar on the outside only. 

3.3 GRADE RINGS 

A. Grade rings placed upon the eccentric cone or slab shall be used for all manholes to provide the 

potential for future adjustment. 

B. Grade rings shall be placed in a combined thickness of at least 4 inches but not more than 12 inches 

in order to bring the manhole frame to proper grade. 

C. Consecutive grade ring layers shall be laid on an even mortar bed. 

3.4 PIPE CONNECTIONS 

A. Pipe connections to manholes shall be installed true to line and grade as shown on the Drawings.  

Wall fittings shall be watertight, compatible with the sewer pipe joint.  Connections shall conform to 

the details shown on the Drawings. 

3.5 INVERT CHANNEL AND BENCH WALLS 

A. An invert channel and bench walls shall be constructed as shown on the Drawings to provide a 

smooth transition in flow through the manhole.  The invert channel and bench wall shall be 

constructed of 3,000 psi concrete.  Benches shall be built-up to the height called for on the Drawings, 

or as directed by the Engineer, and given a steel trowel finish.  Care shall be taken to slope all 

benches for proper drainage to the invert channel. 

3.6 FRAMES 

A. Frames shall be firmly set and bonded at the proper grade to conform with the finished grade shown 

on the Drawings. 

B. Frames for manholes in unpaved areas shall be set at an elevation higher than finished grade as 

shown on the Drawings or as directed by the Engineer. 

3.7 WATERTIGHTNESS 

A. All manholes shall be free of visible leakage.  Each manhole shall be inspected, and all leaks shall be 

repaired in a manner approved by the Engineer.  

B. Testing: Manhole Negative Air Pressure (Vacuum) Test shall be performed prior to backfilling and in 

accordance with ASTM C1244. 

1. Preparation of manhole. 

2. All lift holes shall be plugged. 
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3. All pipes entering the manhole shall be temporarily plugged, taking care to securely brace the 

pipe and plugs to prevent them from being drawn into the manhole during testing. 

4. The test apparatus shall be placed at the top of the manhole in accordance with the 

manufacturer’s recommendations. 

5. A vacuum of 10 inches (254 mm) of mercury shall be drawn on the manhole.  The valve on the 

vacuum line of the test apparatus shall be closed and the vacuum pump shut off. 

6. The time shall be recorded for the vacuum to drop to 9 inches (229 mm).   

7. If the time recorded exceeds the values in the following table, based on the manhole’s depth 

and diameter, the manhole is acceptable. 
 

DIAMETER (IN.) 

DEPTH (FT) 
48" 60" 72" 

TIME (SEC.) 

8 20 26 33 

10 25 33 41 

12 30 39 49 

14 35 46 57 

16 40 52 67 

18 45 59 73 

20 50 65 81 

22 55 72 89 

24 59 78 97 
 

3.8 CONNECTION TO EXISTING STRUCTURES 

A. The Contractor shall make connections to existing manholes as shown on the Drawings or as 

specified herein. 

B. For connections to precast or cast-in-place concrete manholes, the Contractor shall core drill a hole 

1 inch larger than the O.D. of the sewer pipe into the existing manhole at the location and elevation 

shown on the Drawings. 

C. For connections to masonry manholes, the Contractor shall open the sidewall of the existing manhole 

by removing masonry units no more than necessary to accommodate the sewer pipe. 

D. Connection methods shall be in accordance with the details shown on the Drawings.  Any open 

spaces around the new pipe entry shall be sealed with non-shrink grout to prevent leakage. 

E. The existing bench and channel shall be removed and reconstructed to permit flow through the 

manhole as it now exists and also for the new sewer pipe.  Bench and channel reconstruction shall 

conform with the details on the Drawings, or as directed by the Engineer. 

F. The Contractor shall be responsible for diverting flow through the manhole in order to allow bench 

and channel construction. 

3.9 CHANGING ELEVATIONS OF EXISTING STRUCTURES 

A. Lower existing frames of manholes by the removal of appropriate masonry courses, to the elevations 

shown on the Drawings or as directed by the Engineer. 
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B. Raise the existing frames of manholes by the addition appropriate grade rings to the elevations shown 

on the Drawings or as directed by the Engineer. 

C. Where the manhole frames cannot be lowered by removal of masonry courses, such as may be the 

case with precast concrete manholes, the upper barrel section shall be removed and/or replaced with a 

section of less depth, to permit the necessary adjustment of the frame. 

D. Frames and covers damaged during the Work shall be replaced at the Contractor’s expense. 

END OF SECTION 
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SECTION 334100.20 – HIGH DENSITY POLYETHYLENE STORM UTILITY DRAINAGE PIPING 

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section includes the installation of polyethylene piping systems as shown on the Drawings and 

as specified herein. 

B. All piping, fittings, and appurtenances shall be new, clean, and in accordance with material 

specifications.  In no instance shall second- hand or damaged materials be acceptable. 

1.2 QUALITY ASSURANCE 

A. Reference Standards: 

1. The latest edition of the following standards, as referenced herein, shall be applicable: 

a. Standard Specifications for Highway Materials and Methods of Sampling and Testing, 

American Association of State Highway and Transportation Officials (AASHTO). 

b. American Society of Testing and Materials (ASTM). 

1.3 SUBMITTALS 

A. Product Data: 

1. Submit manufacturer’s catalog cuts, specifications, and installation instructions for both pipe 

and coupling system. 

2. Submit manufacturer’s certification that product was manufactured, tested, and supplied in 

accordance with the standards specified herein. 

1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery and Storage: 

1. Pipe, fittings, specials, appurtenances, and accessories shall be delivered to and stored within 

the Contractor’s work limits as shown on the Drawings. 

2. Special care shall be exercised during delivery and storage to avoid damage to the products. 

3. Products shall be stored so as to avoid unnecessary handling and in locations where they will 

not interfere with the Owner’s operations or public travel. 

B. Handling: 

1. Pipe, fittings, special appurtenances, and accessories shall be handled carefully with approved 

handling devices in strict conformance with the manufacturer’s recommendations. 

2. Products shall not be dropped nor shall products be otherwise dragged, rolled, or skidded. 

C. Products cracked, gouged, chipped, dented, or otherwise damaged will not be approved and shall be 

removed and replaced at the Contractor’s expense, unless the product can be repaired in a manner 

acceptable to the manufacturer and Engineer.  All repairs shall be at the Contractor’s expense. 
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PART 2 – PRODUCTS 

2.1 MATERIALS 

A. HDPE Soil Tight Pipe: 

1. Pipe shall be ADS N-12 ST IB (per AASHTO) smooth interior with annular exterior 

corrugations and a Manning’s “n” value of 0.012  high-density polyethylene pipe (HDPE) as 

manufactured by Advanced Drainage Systems (ADS) or approved equal. Pipe shall have an 

integral soil tight gasketed bell and spigot.  

a. 4 inches through 11 inches conforming to AASHTO M252 Type S. 

b. 12 inches through 60 inches conforming to AASHTO M294 Type S or ASTM F2306. 

2. Pipe shall be joined using a bell and spigot joint meeting AASHTO M252 M294 ASTM F2306. 

The joint shall be soil-tight and gasketed and shall meet the requirements of ASTM F477. 

Gaskets shall be installed by the pipe manufacturer and covered with a removable wrap to 

ensure the gasket is free from debris.  A joint lubricant supplied by the manufacturer shall be 

used on the gasket and bell during assembly. 

3. Fittings shall conform to ASTM F2306.  Bell and spigot connections shall utilize a spun-on or 

welded bell and valley or saddle gasket meeting the soil-tight joint performance requirements of 

ASTM F2306. 

B. Flared End Section: 

1. Flared end sections shall be 1210 NP or 1810 NP HDPE end sections as manufactured by ADS 

or equal. 

2. End sections shall be fastened to the last corrugation of the pipe length using a high strength 

nylon cable tie supplied by the manufacturer through pre-drilled holes at the top of the end 

section collar. 

PART 3 – EXECUTION 

3.1 INSPECTION 

A. Inspect all pipe and fittings prior to laying in the trench.  Remove defective pipe and fittings from the 

site. 

B. Do not backfill until inspection by the Engineer, unless otherwise approved by the Engineer. 

3.2 INSTALLATION AND TESTING 

A. Trenching, backfilling and compaction shall conform to Section “Trenching and Backfilling.” 

B. Pipe installation and testing shall conform to Section “Common Work Results for Utilities.” 

END OF SECTION 
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