Fontana Unified School District 

SYNTHETIC TURF BASE
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PART 1 - GENERAL

1.01 SUMMARY

A. Furnish all labor, materials, equipment, facilities, transportation and services to complete all base improvements and related work as shown on the Drawings and/or specified herein.

B. Scope of work: The general extent of the synthetic turf base is shown on the Drawings and generally includes, but is necessarily limited to, the following:

1. A vertical draining, porous stone aggregate base consisting of a uniform single virgin crushed rock.

C. Related sections can include, but may not be limited to:

1. Section 01 33 00 - Submittals

2. Section 31 20 00 - Earthwork

3. Section 31 23 00 - Excavation, Backfilling and Compaction

4. Section 32 13 14 - Portland Cement Concrete Paving
1.02 REFERENCES AND REGULATORY REQUIREMENTS

A. California Building Code (CBC):

1. Chapter 33 – Site Work, Demolition, and Construction.

B. American Society for Testing and Materials (ASTM):

1. D 1557-07 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort

2. ASTM D2434 - 68(2006) Standard Test Method for Permeability of Granular Soils (Constant Head)

3. ASTM C88 - 05 Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate

C. California Occupational Safety and Health Standards (OSHA):

1. Article 6 - Excavations and Shoring.

D. State of California Department of Transportation Standard Specifications, Current Edition

1.03 SUBMITTALS

A. Conform to requirements of Section 01 33 00 Submittals and/or applicable Division One and Division Two specifications, General Conditions and Special Provisions.

1. Submit product data on pipe accessories, filter fabric, and porous drainage composite as applicable.

2. Submit manufacturer's installation instructions.

3. Certification: Submit certification signed by Contractor and drainage system Installer that installed materials conform to specified requirements and system was successfully checked and tested prior to covering with drainage sand or gravel aggregate.

4. Submit two one quart samples of each rock material to the Architect, and one five gallon sample of each rock material to the District’s testing agent.

B. Project Record Drawings:

1. Conform to Section 01 78 39 and/or applicable Division One and Division Two specifications, General Conditions and Special Provisions.

2. Accurately record locations of utilities remaining, re-routed utilities, new utilities, and newly discovered utilities by horizontal dimensions, elevations, inverts, and slope gradients.

1.04 QUALITY ASSURANCE

A. Control of Work: Conform to Section 5 of the Standard Specifications.

B. Control of Materials: Conform to Section 6 of the Standard Specifications.

1.05 PROTECTION OF PROJECT SITE

A. Make provisions for, and take the necessary precautions to protect existing and new work from damage during entire life of project.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store all products to be installed as part of the field base neatly and orderly, stacked and blocked to prevent damage. Cracked, warped,.uneven, or otherwise damaged material shall be removed from the site.

1.07 PROJECT CONDITIONS

A. Contractor shall be responsible for stabilizing all top of subgrade elevations for the synthetic turf areas prior to receiving the stone aggregate base and for executing any fine grading as may be necessary or incidental to placement of the synthetic turf.

B. The stone base shall not be contaminated with other soil. Contaminated stone material will be rejected. In addition, if at any time the stone material is tested at the site and is not in compliance with the specifications, Contractor shall remove all material not in compliance with the project specifications at its sole expense and replace it with material that conforms to the Contract Documents.

C. Contractor to prevent surface water and subsurface or groundwater from flowing into excavations and flooding project site and surrounding area. Contractor must not allow water to accumulate in excavations. Contractor shall remove water to prevent softening of sub grades.

1.08 MATERIAL TESTING

A. Testing of proposed base rock will be performed in the following steps:

1. For Porous Rock Bases:

a. Pre-construction Testing: Contractor shall submit a five-gallon separate composite (the District’s Testing Agent may elect to pull the sample directly at the quarry, and may also want the test samples or varying quantity based on the testing labs’ needs) of both the permeable rock base and the subdrain trench drain rock materials. The District's testing agent will evaluate these materials using ASTM C136 and ASTM D75 testing protocol as a guideline. This representative sample will be used for comparison with all subsequent samples submitted for acceptance during construction.

b. Testing During Construction: The District's Testing Agent shall obtain a five-gallon composite sample (project geotechnical engineer may elect to pull the sample directly at the quarry, and may also want the test samples or varying quantity based on the testing labs’ needs) of the subdrain trench drain rock and the permeable field rock representing each 500 tons per site of each rock materials. Material shall not be delivered to the project site until tests show it complies with the accepted material.

B. Payment for initial material testing is the responsibility of the District. Any test, which must be repeated on materials that have failed to meet specifications or are as a result of shortages, will be borne by the Contractor.

C. The testing reports shall be submitted to the District for approval ten (10) calendar days prior to scheduled placement on the synthetic turf subgrade.

D. The Contractor shall include the following items:

1. Identification of proposed source and supplier.

2. Current lab mechanical analysis of the proposed stone using ASTM standards for sieve analysis.

3. Sample sizes as determined by the District.

4. Certification that the supplier can deliver the total quantity of material needed to complete the project in a timely manner.

E. All crushed stone must come from one supplier only. During construction, samples may be taken in the field and analyzed periodically by the Contractor or District to assure strict compliance with the specifications. The rock shall be sampled at the source. Material delivered to the site not meeting specifications shall be rejected by the District. All material rejected by the District shall be removed from the site at the Contractor's expense.

F. The following tests shall be performed by the District’s Testing Agent prior to acceptance of either any rock identified in this specification section. All submitted rock for a porous rock base is required to pass the following qualifications:



Restrictions:

To ensure structural stability:
D60/D10 > 5 and 1 <

D230 < 3 D10 * D60



Fragmentation must be 100%.



D”x” is the size of the sieve (in millimeters) that lets pass “x” percent of the stone. For example, D60 is the size of the sieve that lets 60% of the stone pass. For calculation purposes, these sizes may be obtained by interpolation on a semi-log graph of the sieve analysis.



To ensure proper drainage:
Porosity of crushed rock > 25% (when stone is saturated and compacted to 92% Modified Proctor)



Permeability of crushed rock > 30 in/hr (Tested thru ASTM D2434 with rock saturated and compacted to 92% Modified Proctor)



Depending on the type of rock present in the crushed stone mix, other mechanical characteristics might be necessary for approval.

G. Rock shall also comply with the following material requirements:

1. Soft rock materials (i.e. sandstone, limestone and shale materials) are not suitable. Rock supplier shall certify that all supplied rock will be void of this type of rock. The rock should meet the following stability requirements:

	Test Method
	Criteria

	LA Abrasion (Calif. Test 211)
	Not to exceed 35

	Durability Index (Calif. Test 229)
	Not less than 40

	Sulfate Soundness (ASTM C-88)
	Not to exceed 12% loss for coarse aggregate, 10% for fine aggregate (based on a sulfate solution)


H. In addition, if rock stability to water and vehicles is in question, the District has the option to perform additional testing to ensure material shall adhere to requirements of Caltrans Section 68.

I. All crushed stone shall come from one supplier only. During construction, samples will be taken and analyzed periodically by the District to assure strict compliance with the specifications. The District may sample and test the rock material either at the source or at the project site upon delivery from incoming transfer trucks. Material delivered to the site not meeting specifications will be rejected by the District. All materials rejected by the District shall be removed from the site at the



Contractor’s expense. It is the Contractor’s responsibility to ensure that all permeable stone for the synthetic turf base meet the above requirements throughout the installation process, including transfer and delivery to the site, placement, spreading, compaction, and installation of synthetic turf material. Proper investigation into rock sources may be required by the Contractor to ensure that the rock that was bid will meet the project specifications.

J. Prior to trucking of material to project sites, all crushed rock shall be washed so it is clean of any impurities and/or fines created during rock crushing operations.

1.09 PROJECT RECORD DOCUMENTS

A. Accurately record location of pipe runs, connections, cleanouts and invert elevations.

1.10 DISTRICT'S TESTING AGENT

A. To be determined.

B. The District reserves the right to change testing laboratories if the need arises.

1.11 WARRANTY

A. All engineering base materials and workmanship shall be guaranteed for a period of one year beginning at Notice of Substantial Completion.

PART 2 - MATERIALS

2.01 ENGINEERED PERMEABLE ROCK BASE

A. The synthetic turf permeable stone base may consist of one uniform stone material as described below.

B. For the section of permeable rock outside the subdrain trench within the field areas, the Contractor shall use one of the following two rock systems:

1. One uniform permeable rock base material beneath the synthetic turf that shall be a virgin (i.e. un-recycled) crushed stone. It must meet the gradation criteria for the California Department of Transportation 3/4" Permeable Class II (Section 68):

	Mesh size
	% Passing

	1"
	100

	3/4"
	90-100

	3/8"
	40-100

	#4
	25-40

	#8
	18-33

	#30
	5-15

	#50
	0-7

	#200
	0-3


2.02 SUBDRAIN TRENCH DRAIN ROCK

A. Shall be ¾” x ½” crushed virgin (i.e. un-recycled) rock, and shall meet the following general graduation requirements:

	Sieve Size
	%PASSING

	1”
	100

	3/4”
	90-100

	1/2”
	10-40

	3/8”
	0-15

	#4
	0-5


B. The rock profile will extend from the bottom of the trench to the top of both sides of the subdrain trench, and to the top of rock elevation. The permeable base rock shall not be installed over the subdrain trench drain rock. For planarity purposes, a clean uniform 1/4” crushed stone material may be installed over the subdrain trench profile (max thickness one inch for this stone layer).

2.03 GEOTEXTILE FILTER FABRIC:

A. Provide geotextile filter fabric in the areas designated on the Drawings. Geotextile filter fabric conform to the following minimum specifications:

	Property
	Test Method
	Typical Values

	Grab Strength
	ASTM D 4632
	80 lb.

	Puncture Strength
	ASTM D 4833
	25 lb.

	Burst Strength
	ASTM D 3786
	130 lb.

	Trapezoid Tear
	ASTM D 4533
	25 lb.

	Permeability
	ASTM D 4491
	0.1 cm/sec

	Apparent Opening Size
	ASTM D 4751
	#50 Sieve size

	Permittivity
	ASTM D 4491
	


B. Geotextile Filter Fabric Mirafi 140 N or approved equal.

2.04 SYNTHETIC TURF EDGE CONNECTIONS

A. Synthetic turf edge connections shall be done with header boards and expanding nailing connections between the header and concrete edge band. Refer to details for additional information.

B. Nailer board shall be 2” x 4” Trex, recycled plastic composite board.

2.05 DRAINAGE ELEMENTS

A. Refer to Storm Drainage Specification Section for all in-field drainage elements.

PART 3 - EXECUTIION

3.01 SUBGRADE PREPARATION

A. Contractor shall verify that subgrade has been prepared according to specification section 31 20 00 with regard to compaction, grade tolerances (per section 01 71 23) and is free of debris, non- compactable material, topsoil, or organics prior to beginning work.

B. Top of subgrade elevations shall be verified using laser-operation survey instruments. Refer to Conformance Surveying specifications for requirements.

C. Once the subgrade conformance has been accepted and compaction has been properly achieved, the geotextile filter fabric shall be installed over the compacted and prepared subgrade, as shown on the plans, without disturbing grades.

D. Geotextile fabric shall be installed with 6” overlap and stapled 6’ on-center along seams. Staples to be 6” staples.

3.02 INSTALLATION OF THE SUBDRAIN TRENCH AND IN-FIELD DRAINAGE (as applicable)

A. Contractor to install drain rock and piping in strict compliance with the manufacturer’s written instructions and as indicated in the Drawings. Contractor to exercise caution and the appropriate sequencing of work, so as not to damage any drainage piping during the base rock installation.

B. Contractor to protect all drain trenches to ensure that pipe is not damaged in any way by construction operations and that the rock is not contaminated with any native soils, unintended construction material, or deleterious materials during subsequent construction operations.

3.03 PLACING THE POROUS STONE BASE

A. The crushed stone must be laid without damaging the soil subgrade (and the in-field drainage system as applicable). It is very important to not create any depressions with heavy equipment. The specified stone or aggregate supplied must conform to the recommended specifications. The finished crushed stone or aggregate base supplied must be stable, unyielding, and permeable.

B. The crushed stone shall be carefully and evenly spread over the subgrade and up both sides of the subdrain trenches to the depth shown on the plans.

C. Excess water shall not be applied during installation of rock base and rough grading due to the potential of softening the subgrade and altering the grading.

D. Crushed stone shall be smoothed and compacted uniformly to design grades by alternating raking, water settling, and rolling operations. Contractor shall be advised not to overwork the stone material, thus modifying its gradation characteristics. Minimal rolling is advisable to achieve design grades and compaction. Only static (absolutely no vibratory rolling of the permeable stone is allowed) rolling is allowed, and max 3-5 ton rollers should be used on the permeable stone base.

E. If the required compacted depth of the base course exceeds 6”, the base stone course shall be constructed in 2 or more layers or lifts of approximate equal thickness. Each layer must achieve a uniform 90% relative compaction. No compaction of greater than 93% relative compaction should be achieved.

F. Top of porous rock elevations shall be verified using laser-operation survey instruments. Refer to Conformance Surveying specifications for requirements.

G. The final grade shall be ideally compacted to a uniform 90 - 92% relative compaction. Contractor shall be advised not to overwork the stone material, thus modifying its gradation characteristics. Minimal moving of the stone upon placement of the material on the subgrade and rolling is advisable to achieve design grades and compaction. Compaction shall not be above 93%.

H. Top of rock elevations shall be verified using laser-operation survey instruments. Refer to Conformance Surveying specifications for requirements.

I. Contractor shall manually screed the top stone surface to ensure tolerances are met. Finish surface planarity shall be verified, and if necessary adjusted, by the Contractor using string line method. A mason’s line held taught between two workman separated by a distance of approximately 40 feet, shall be placed directly on the finished surface, parallel to the direction of greatest slope. A third workman shall check for separations between the mason’s line and the finished surface that are equal to or greater than the specified tolerances. Areas of separation shall be outlined with marking paint and the depth of separation indicated.

J. Entire finished surface shall be “walked” with mason’s line in increments of approximately 3 feet.

K. Areas outlined with marking paint shall be filled with top rock to the depth indicated and raked by hand. Filled areas shall be compacted to provide a non-yielding, smooth, flat surface.

L. Final finished surface planarity shall be approved by the District and the Synthetic Turf Installer.

M. Once the top of the permeable rock base is installed and compacted, the Contractor shall notify the District Testing Agent that it is ready for the field permeability test. The Agent shall be given two working days notice and have 2 days to complete the in field test, which will consist of a minimum of four controlled field permeability tests per synthetic turf field. Tests shall be by a single ring infiltrometer or equivalent test method. If the test does not achieve a minimum of 20 inches per hour, the Contractor shall provide within 48 hours a written repair procedure to correct the permeability deficiency. All repair work, including any associated delays, shall be the Contractor’s sole responsibility. Any fine tuning of the field base due to the testing operations is the responsibility of the Contractor.

END OF SECTION
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