
SECTION 02861

POURED IN PLACE SAFETY SURFACE

PART 1
GENERAL

1.01
SUMMARY

A.
Poured-in-place safety surface shall consist of a polyurethane binder mixed with 100% recycled, shredded buffing which will make up the cushion layer. The cushion layer is capped with a TPV or Thermoplastic Aliphatic Urethane (TAU) rubber granules mixed with a polyurethane binder creating the wear course. 

B.
Provide labor, materials, equipment, services to install poured in place safety surface on aggregate base as indicated on the drawings and specified herein.
1.02
RELATED SECTIONS

A.
Section 02227 – Excavation and Backfill & Subgrade Preparation for Paving
B.
Section 02510 – Asphalt Paving
C.
Section 02520 –Concrete Paving
1.03
REFERENCES

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

1.
ASTM-F1292 (Latest Edition) - Standard Specification for Impact Attenuation of Surfacing Materials within the Use Zone of Playground Equipment
2.
ASTM-F2223 (Latest Edition) – Standard Guide for ASTM Standards on Playground Surfacing

3.
ASTM-F1951 (Latest Edition) – Standard Specification for Determination of Accessibility of Surface Systems Under and Around Playground Equipment
4.
ASTM-D2047 (Latest Edition) – Standard Test Method for Static Coefficient of Friction of Polish-Coated Flooring Surfaces as Measured by the James Machine

5.
ASTM E303 (Latest Edition) – Standard Test Method for Measuring Surface Frictional Properties Using the British Pendulum Tester
6.
ASTM D2859 (Latest Edition) – Standard Test Method for Ignition Characteristics of Finished Textile Floor Covering Materials
7.
ASTM D412 (Latest Edition) – Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers—Tension
8.
ASTM D624 (Latest Edition) – Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers
9.
ASTM C67 (Latest Edition) – Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile

10.
ASTM D573 (Latest Edition) – Standard Test Method for Rubber—Deterioration in an Air Oven
B.
U.S. Consumer Product Safety Commission (CPSC):

1.
CPSC Handbook for Public Playground Safety


2.
CPSC Document # 1005 – Playground Surfacing Materials 
C.
Americans With Disabilities Act (ADA)

1.
Americans with Disabilities Act Accessibility Guidelines (ADAAG)
D.
American National Standards Institute (ANSI)
E.
International Play Equipment Manufacturers Association (IPEMA)
F.
Pennsylvania Department of Transportation (PennDOT)

1.
Publication 408 – Standard Specifications
1.04
PERFORMANCE REQUIREMENTS 
A. Area Safety: Poured in place surfaces within playground equipment use zones shall meet, or exceed, the performance requirements of the CPSC, ADA and, where applicable, Fall Height Test ASTM F 1292. The surface must yield both peak deceleration of no more than 200 G-max and a Head Injury Criteria (HIC) value of no more than 1,000 for a head-first fall from the highest accessible point of play equipment being installed, as shown on the drawings. 

B. Accessibility: NOTE: Children’s outdoor play areas shall be in compliance with the requirements of the Americans with Disabilities Act Accessibility Guidelines (ADAAG).
C.
Poured in place surfaces intended to serve as accessible paths of travel for persons with disabilities shall be firm, stable and slip resistant, and shall meet the requirements of ASTM F 1951 and ASTM F 1292.
D.
The finished Poured-In-Place Rubber surface shall meet the following ASTM requirements:

1.
Dry Static Coefficient of Friction (ASTM D2047): 1.0
2.
Wet Static Coefficient of Friction (ASTM D2047): 0.9 

3.
Dry Skid Resistance (ASTM E303): 89
4.
Wet Skid Resistance (ASTM E303): 57 
5.
Flammability (ASTM D2859):  Pass

6.
Tensile Strength (ASTM D412):  60 psi

7.
Tear Resistance (ASTM D624):  40% Elongation at break point (140% Original Size)

8.
Weathering criteria - After being subject to a freeze/thaw cycle in accordance with ASTM C67 and after being subject to 200 degrees Fahrenheit for 7 days in accordance with ASTM D573, the same sample shall be retested in accordance with ASTM F1292 at 72 degrees Fahrenhiet only.  Test values shall not exceed 200 g-max and 1000 HIC.
1.05 
QUALITY ASSURANCE

A.
Installers/Applicators:  Minimum of 3 years successful experience in the installation of the type of equipment specified. 

B.
Safety surface shall be warranted by the manufacturer for a period of 5 years from the date of final acceptance by the Owner.  Safety surface shall maintain required impact attenuation characteristics and be guaranteed against defects in workmanship and material. Warranty will be specific to maintenance requirements and performance standards of completed product.
C.
Conditions of all substrates with respect to structural performance shall be evaluated and approved by the applicator prior to applying the system.
D.
Contractor/applicator shall provide a minimum of one Fall Height Test per ASTM F 1292 from the highest accessible point of each piece of play equipment being installed.
1.06
SUBMITTALS
A.
Three (3) original hard copies of the submittal package will be provided (Additional hard copies shall be made available upon request). This package shall include, but not be limited to, all specifications, manufacturer’s name and product code for all materials (Cushion Layer, Binders and Wear Course), MSDS sheets for all products, details and testing data. 
B.
Certificate of Material Compliance should be provided to the owner before delivery and installation of the safety surface. Certificate should be sent to Owner directly by the manufacturer. See sample of Certificate at end of this Section.
C.
Manufacturer’s details showing depths of Wear Course and Cushion Layer together with sub-base materials, anchoring systems and edge details. 
D.
Upon request, a listing of at least five installations where products similar to those proposed for use have been installed and have been in service for a minimum period of 2 years. The list shall include owners and/or purchaser’s name, address of installation, date of installation, contact person and contact information. 
E.
A signed statement from the manufacturer of the poured-in-place surfacing attesting that all materials under this section shall be installed only by the Manufacturer’s Trained Installers.

F.
A certificate of Insurance shall be provided by the manufacturer for poured in place surfacing for uses as a playground safety surfacing, with the limits equal to, or exceeding, levels as indicated in the specifications.
G.
Three (3) 4-inch x 4-inch samples of the each color combination of the Wear Course as specified on the plan for approval.

H.
Test report, from an independent testing laboratory, showing that the safety surfacing system meets or exceeds the test requirements and standards specified herein.
I.
Certification by manufacturer's authorized representative that safety surfacing has been properly furnished and installed.
J.
Maintenance Literature for all products used.
K.
Installation instructions for all products used.
L.
Technical data and product literature for all items used.
M.
Product Warranties.

1.07
DELIVERY, STORAGE, AND HANDLING

A.
Deliver, store and handle products of this Section as recommended by the Manufacturer, to prevent damage.

B.
All materials shall be delivered in good conditions in original unopened packages with labels intact.

C.
All materials shall be protected from weather and the binder shall be stored in temperatures 40°F (4°C) or higher.
1.08
SEQUENCING AND SCHEDULING
A.
Poured in place surfacing must be installed after all playground equipment and other structural elements, such shade structures, signs and barriers. Surface installation shall be coordination by a manufacturer’s representative. 

1.09
PROJECT SITE/JOB CONDITIONS

A.
Poured in place surfacing must be installed on a dry sub-surface, with no prospect of rain within the initial drying period, and within the recommended temperature range of the manufacturer. 
B.
Installation in weather conditions where the temperature is less than 55 degrees Fahrenheit, and/or high humidity, may affect cure time, and the structural integrity of the final product.  Contractor shall consult manufacturer for recommendations on installation during these conditions and adjust types and/or quantities of binding agents to compensate for weather conditions.  At no time during the installation/application and curing period shall be less than 40 degrees Fahrenheit and shall remain above 40 degrees Fahrenheit for at least 72 hours after completion.
C.
Immediate surrounding sites must be reasonably free of dust conditions or this could affect the final look. 

D.
All materials shall be protected from weather and other damage prior to application, during application and while curing.
E.
Barricade area to prohibit foot traffic on surface for the time specified by manufacturer, minimum of 48 hours after placement.
PART 2
PRODUCTS

2.01
GENERAL

A.
Poured in Place Surface: The poured in place surface shall consist of 100% recycled shredded tire material mixed with a polyurethane and capped with either a TPV or Thermoplastic Aliphatic Urethane (TAU) granule and mixed with polyurethane. 

B.
It shall consist of a uniform material manufactured in such a way that the top portion meets the requirements specified herein for wear surface. 

C.
The type of safety surfacing shall be a poured-in-place system and shall be as indicated on the drawings.
D.
Finished surface shall have been tested for shock attenuation under ASTM F 1292 G-Max and HIC

E.
Finished surface shall be non-slip and porous.

2.02
CUSHION LAYER 
A.
Impact Attenuating Cushion Layer: Cushion layer consists of shredded styrene butadiene rubber (SBR) adhered with a 100% solids polyurethane binder to form a resilient porous surface. 
B.
Strands of SBR may vary from 0.5mm – 2.00mm in thickness and 3.0mm – 20mm in length. Binder will be 16% of the total weight of the granules used in the Cushion Layer and shall provide 100% coating of the particles. 

C.
Substitution of SBR Cushion Layer is noted to be a standard but must be pre-approved. 

D.
The Cushion Layer must be compatible with the Wear Course and must meet requirements herein for impact attenuation. 

E.
Cushion Layer must be guaranteed to be 100% metal free.

F.
Depth of Cushion Layer shall be per the requirements of ASTM F1292.
2.03 
WEARING COURSE 
A.
Wear Course shall consist of Colored Thermoplastic Plastic Vulcanized (TPV) or Thermo Plastic Aliphatic Urethane (TAU) granules with polyurethane binder formulated to produce an even, uniform, seamless surface.  Approved TPV/TAU manufacturer(s):

1.
Rosehill Polymers Ltd.  – licensed United States manufacturer is American Recycling Center, Inc. - 655 Wabassee Drive, Owosso, MI 48867, Phone: (989) 725-5100, Fax: (989) 725-5122, Web: http://www.americanrecycling.com.

2.
Approved equal.

B.
TPV and TUA granules shall be angular or round in shape with a particle size of 1 – 4mm. Binder shall be not less than 19% of total weight of granules used in the wear surface, and shall provide 100% coating of the particles. 
C.
Thickness of Wearing Course shall be a minimum of ½ inch under all areas of the playground, except for the following:


1.
Under swing zone for swing sets: ¾ inch minimum.

2.
Under safety zone for all non-stationary or spinning play equipment:  3/4 inch minimum. 
D.
Color Mixtures:


1.
As specified on the plans.


2.
Use of Black is not permitted in Wearing Course.
2.04 
POLYURETHANE PRIMER AND BINDER 
A.
Primer and Binder shall be a single component Polyurethane pre-polymer formulated using a polymeric foam of Dephenylmethane Diisocyanate (MDI).
B.
No Toluene Diphenel Isocyanate (TDI) shall be used. 

B.
No filler materials shall be used in urethane such as plasticizers and the catalyzing agent shall contain no heavy metals. 
C.
Approved manufacturer’s and products:

1.
Dow Chemical Company - Polyurethane Systems - North American Headquarters, 1881 West Oak Parkway, Marietta, Georgia 30062, Phone: (770) 428-2684, Fax: (770) 421-3216.

a.
VORAMER® MDI Polyurethane Binders.
2.
Stockmeier Urethanes USA, Inc., 20 Columbia Boulevard, Clarksburg, WV 26302 - 1456, USA, Phone: (304) 624 7002, Fax: (304) 624 7020, Web: www.stockmeier.com.


a.
Stobielast® MDI Polyurethane Binders.
3.
Rosehill Polymers Ltd.  – licensed United States manufacturer is American Recycling Center, Inc. - 655 Wabassee Drive, Owosso, MI 48867, Phone: (989) 725-5100, Fax: (989) 725-5122, Web: http://www.americanrecycling.com.

a.
FLEXILON MDI Polyurethane Binders.

4.
Approved equal.


D.
Weight of polyurethane shall be no less than 8.5 pounds/gallon and no more than 9.5 pounds/gallon. 
E.
Manufacturer is permitted to modify the type of urethane required to match the weather conditions, Substitutions must be equal to, or exceed, Voramer quality as manufactured by DOW Chemical. Substitutions will not be accepted unless pre-approved by the Owner.
2.05
GRAVEL SUBBASE



A.
PennDOT 2A Modified Gravel compacted to 95%.
PART 3
EXECUTION

3.01
INSPECTION 

A. Prior to application of the system, the substrate’s structural performance shall be evaluated.  Notify all contractors and architect of all discrepancies.  Work shall not proceed until unsatisfactory conditions are corrected.

B. Finished grade: Verify that finished elevations of adjacent areas are as indicated on the drawings, that the appropriate sub-grade elevation has been established for the particular safety surface to be installed, and that the subsurface has been installed in a true, even plane, and sloped to drain as indicated in drawings 

C. Sub Base: Tolerance of concrete or bituminous sub base shall be within 1/8 inch in 10 feet. Tolerance of aggregate sub base shall be within 3/8 inch in 10 feet. Verify that aggregate sub base has been fully compacted in 2” watered lifts to 95% or greater. 

D. Curing of Asphalt and Concrete: If poured in place surfacing is installed, verify that concrete sub base has cured and that all concrete curing compounds and other deleterious substances that might adversely affect adhesion have been removed. Surface shall be clean and dry. 

E. Drainage: Verify that subsurface drainage, if required, has been installed to provide positive drainage. 
3.02
INSTALLATION
A.
Perimeter of Safety Surfacing area shall meet flush with adjacent curbs and paving.
B.
Safety Surfacing shall extend a minimum distance of 6'-0" in all directions from perimeter of playground equipment, and additional distance as indicated on the Drawings and as required to conform with specified standards, including guidelines contained in the CPSC Handbook for Public Playground Safety.  Sloped border shall not be considered as part of the minimum safety surfacing area.

C. 
Poured in Place Surfacing: Components of the poured in place surfacing shall be mixed on site in a rotating tumbler to ensure components are thoroughly mixed and are in accordance with the manufacturer’s recommendations and meet with the ratios indicated in section 2.07 above. Whenever practical, Installation of the surfacing shall be seamless up to 1,200 square feet per day and completely bonded to concrete of sub base. Material shall cover all foundations and fill around all elements penetrating the surface. 

D. 
Cushion Layer: Whenever practical, cushion layer of surfacing material shall be installed in one continuous pour on the same day of up to 2,000 square feet. When the second pour is required, step the seam and fully coat the step of the previous work with polyurethane binder primer to ensure 100% bond with new work. Apply adhesive in small quantities so that new cushion layer can be placed before adhesive dries 

E. 
Wear Course: Wear course must be either high quality peroxide cured TPV or TAU granules. Wear surface should be bonded to Cushion Layer. Additional primer will be used between the Cushion Layer and Wear Course. Apply adhesive to Cushion Layer in small quantities allowing the Wear Course to be applied before the adhesive dries. Surface shall be hand troweled to a smooth, even finish. Except where the Wear Course is composed of differing color patterns, pour shall be continuous and seamless whenever practical up to 1,200 square feet per day. Where seams are required due to color change, size or adverse weather, a step configuration will be constructed to maintain Wear Course integrity. The edge of the initial pour shall be coated with adhesive primer and wearing surface mixture immediately applied. Pads with multiple seams are encouraged to include a top cost of urethane before being placed into use. Butt joint seams are not acceptable except for repairs. Under special conditions and with the owner’s written approval, seams may be permitted in same color pad. 
F. 
Perimeter: Concrete/asphalt perimeter must be saw-cut to size indicated on plans, or formed during pour, with surfacing rolled down inside void. Primer adhesive must be applied to all sides of the void. When connecting to a concrete curb or border, the hardened edge shall be primed with adhesive and the final 2” shall be tapered to allow the Wear Surface material to be a minimum of 1” thick where it joins the concrete edge. 

G. 
Thickness: Construction methods, such as the use of measured screeds thicker than the required surfacing depth, shall be employed to ensure that full depth of specified surfacing material is installed. Surfacing system thickness throughout the playground area shall be as required to meet the impact attenuation requirements specified herein. 

H. 
Manufacturer’s installers shall work to minimize excessive adhesive on adjacent surfaces or play equipment. Spills of excess adhesive shall be promptly cleaned. 

J. 
Manufacturers/Installers Services: For poured in place safety surfacing, a manufacturer’s and/or installer’s representative who is experienced in the installation of playground safety surfacing shall be provided. The representative shall supervise the installation to ensure that the system meets impact attenuation requirements and has been installed using specified materials in the ratios indicated herein

3.03
CLEANING

A.
Upon completion of installation of safety surfacing, clean all work thoroughly.

B.
Remove debris and excess soil and pavement removals from site. 
3.04

PROTECTION

A.
The synthetic safety surface shall be allowed to fully cure in accordance with the manufacturer’s recommendations.

B.
The surface shall be protected by the General Contractor from all traffic during the curing period of 48 hours or as instructed by the manufacturer.  Barricade area to prohibit foot traffic on surface for the time specified by manufacturer, minimum of 48 hours after placement.

3.05 
FIELD TESTING
A. General Contractor to submit written Audit of the completed installed SAFETY SURFACE by an independent Certified Playground Safety Inspector (CPSI), after safety surface is completely installed. No additional compensation will be given for any necessary corrective work.
B. Audit parameters: The surface must yield both peak deceleration of no more than 200 G-max and a Head Injury Criteria (HIC) value of no more than 1,000 for a head-first fall from the highest accessible point of play equipment being installed, as shown on the drawings. Provide a minimum of three (3) drop tests in the safety zone of each play equipment.

END OF SECTION
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Site Location:

Total Sq Footage:
Material Ship Date: Installation Date:,
The installing contractor certifies to the owner that all materials used

in the installation of the pour in place (PIP) surface noted below are of the same
components and manufacturer that was approved by

These materials consist of the following:

Cap Surface Material: Binder Type

(Fill in product Name & Reference Number)

Cushion Material: Binder Type
(Fill in product Name & Reference Number)

Color Percentages & Sq Footages

1. 2.

Binder % Ratios

CAP Cushion
Contractor: Material Supplier:
Address: Address:
Contact Phone Number: Contact Phone Number:
Ext Ext
Sign Date, Sign, Date,
Print Print
Authorization / Accepted (Sign) Date.

(Owner Representative) (Print Name)
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