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SECTION 02793 (32 18 16.13)
SAFETY SURFACE

GENERAL

1.1 SECTION INCLUDES

A. Poured-in-place and trowelled to provide for a resilient seamless rubber safety surface system installed over a base.

B. Ensure surface is stable and slip resistant to comply with all requirements set forth in the Americans with Disabilities Act.

1.2 RELATED SECTIONS

A. Section 02110-Site Clearing.
B. Section 02747-Asphaltic Concrete Paving for Playcourts and Tracks.
C. Section 02880-Playfield Equipment and Structures.
D. Section 03305-Cast-In-Place Concrete and Reinforcement.
1.3 REFERENCES

A. U. S. Consumer Product Safety Commission (CPSC), Handbook for Public Playground Safety.

B. American Society for Testing and Materials (ASTM):
1. D412-Vulcanized Rubber and Thermoplastic Elastomers-Tension.
2. D624-Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers.
3. D2047-Static Coefficient of Friction of Polish-Coated Flooring Surfaces as Measured by the James Machine.
4. D2859-Ignition Characteristics of Finished Textile Floor Covering Materials.
5. D4491-Water Permeability of Geotextiles by Permittivity.
6. F1292-Impact Attenuation of Surfacing Materials within the Use Zone of Playground Equipment.
7. F1951-Determination of Accessibility of Surface Systems Under and Around Playground Equipment.
1.4 SYSTEM DESCRIPTION

A. Shall be a poured-in-place and trowelled to provide a resilient, seamless rubber surface installed over the specified base of concrete pavement or road rock base course per Section 02747.  The surfacing material shall consist of polyurethane resin-based post consumer recycled rubber shred material derived from recycled tires capped with a wear surface composed of new EPDM rubber.  Binder shall consist of a non-flammable, non-shrinking, one part moisture cured polyurethane adhesive as recommended by the manufacturer.   Bond system to pavement surfaces such as concrete.

1.5 SUBMITTALS

A. Shop Drawings:  Concrete and subgrade requirements.

B. Product Data:  Submit manufacturer's product data with application and installation instructions for all proprietary manufactured items.

C. Product Samples:  One sample of safety surface with color chart of available colors for selection.

D. Certification that materials delivered to site comply with specifications and are approved by the manufacturer of the safety surface.

1.6 QUALITY ASSURANCE
A. Under provisions of Section 01430-Quality Assurance.

B. Pre-installation Conference:  Ensure playground safety surface manufacturer’s representative provides written or pictorial documents indicating installation requirements.

C. Test Results:

1. ASTM F 1292:  Safety Surface shall be stable and slip resistant to comply with all requirements set forth in the Americans with Disabilities Act (ADA).  Surfacing within playground equipment use zones shall meet or exceed the performance requirements of CPSC, ASTM F 1292 and CSA Z614-98 that a surface yield both a peak deceleration of no more than 200 g’s and a Head Injury Criteria (HIC) value of no more than 1,000 for a head-first fall from the highest accessible portion of play equipment being installed as shown on drawings.  Manufactured Safety Surface:  For surfaces manufactured for the purpose of playground safety surface, the impact attenuation performance shall be documented by a certificate of compliance.
(a) The test report must be for surfacing over the specified base and state the total depth of the surfacing system required for the fall heights on this project.

2. Accessibility of Surface Systems-ASTM F1951:  All playground surfacing products must pass testing to ensure wheelchair access under and around playground equipment as required by American Disabilities Act.
3. Coefficient of Friction ASTM D2047:  All products must meet a minimum standard on coefficient of friction of 0.9 wet, 1.0 dry.  No exceptions will be made to this requirement in an effort to ensure ample slip-resistant conditions.

4. Permeability:  The system must be porous to provide proper positive drainage.

(a) Note:  From a Geotechnical standpoint, the permeability of a material is a measure of the velocity at which water will flow through the void spaces or pores under a given hydraulic gradient.

5. Flammability of Finished Floor Cover-ASTM D2859:  Ensure product passes flammability.

6. Tensile Strength-ASTM D412 and Tear Resistance-ASTM D624:  Test results must be:

(a) Minimum Tensile Strength: Equal 60 psi.

(b) Percent of elongation at break:  Equal to 40 (140 percent of original size).

D. To ensure compliance with the above, ensure manufacturer provides installation.

E. Qualifications:  Provide a list of 10 surfacing projects completed by the manufacturer with the surfacing product within the last 5 years for The School Board of Broward County, Florida.  Ensure the list includes projects which require the same level of difficulty, and size of project, type of project, color transitions and special graphics.

F. All work shall be performed in accordance with referenced standards.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Under provisions of Section 01663, “Product Delivery, Storage, and Handling Requirements”.

1.8 SITE CONDITIONS

A. Notify Project Consultant concerning site configurations and conditions not conforming to the contract documents.

B. Notify the Project Consultant concerning any subsurface feature or utility encountered during excavation of equipment footings or other site clearing operations.

1.9 WARRANTY

A. Provide manufacturers minimum 3 year written warranty of rubber safety surface to be free from defects in materials and installation.

PRODUCTS

1.10 MANUFACTURERS

A. Acceptable Manufacturers:  Subject to compliance with the specified requirements, provide products by one of the following manufacturers:

1. Child Safe Products.

2. (Basis of Design) No Fault Sport Group, LLC.
3. Safe Dek by Safe Guard Surfacing Corp.
4. TotTurf by Robertson Industries, Inc.

1.11 SBR CUSHION LAYER

A. Safety surfacing shall consist of an impact attenuating substrate and wear surface bonded to produce unified system.  It shall consist of a uniform material manufactured in such a way that the top portion meets the requirements specified herein for wear surface.  It shall be a poured-in-place system and shall be indicated on the drawings.
B. Impact Attenuating Cushion Layer:  Substrate shall consist of shredded styrene butadiene rubber (SBR) adhered with a 100 percent solids polyurethane binder to form a resilient porous material.
C. Strands of SBR may vary from 0.5 mm – 2.0 mm in thickness by 3.0 mm – 20 mm in length.
D. Binder shall be not less than 14 percent, nor more than 16 percent, of the total weight of rubber, and shall provide 100 percent coating of the particles.
E. The substrate shall be compatible with the wearing surface and shall meet requirements herein for impact attenuation.
1.12 EPDM WEAR LAYER

A. Wear Surface:  Wear surface shall consist of ethylene propylene diene monomer (EPDM) particles adhered with polyurethane binder formulated to produce an even, uniform surface.
B. EPDM particles shall meet requirements of ASTM D 412 and CSA Z614-98 for tensile strength and elongation.
C. ASTM D2240 (Shore A) hardness of 55-65, not less than 26 percent rubber hydrocarbons.
D. EPDM shall be peroxide cured with an EPDM content of 26 percent and shall include a processing aid to prevent hardness with 26 percent poly content to maintain dynamic testing characteristics, weatherization and UV stability.
E. Size of rubber particles shall be not less than 1.00 mm, or greater than 3.0 mm across.  Binder shall be not less than 20 percent of total weight of rubber used in the wear surface, and shall provide 100 percent coating of the particles.
F. Thickness of wear surface shall be a minimum 3/8 inch.
G. Colors:

1. The colors shall include standard color blends consisting of 60 percent EPDM Color and 40 percent EPDM Black.  All colors to be selected by Project Consultant or Owner during the submittal process.
2. Color samples provided upon request.
1.13 BINDER

A. Binder for safety surfacing shall be specifically designed for use with rubber granule material for outdoor installations.
B. Binder is a single component polyurethane pre-polymer formulated using a polymeric foam of Diphenylmethane 4, 4’ Diisocyanate (MDI), Amber Viscosity – 4500cps, NCO content – 9.0, Density – 20dc-68, PCF Flash Point - >390dF, Elongation – 550 percent, Tensile – 3900 lb./sq. in.
C. No toluene diphenel isocyanate (TDI) shall be used.
D. No filler materials shall be used in urethane such as plasticizers and the catalyzing agent shall contain no heavy metals.
E. Weight of polyurethane shall be no less than 8.5 lbs/gal (1.02 Kg/1) and no more than 9.5 lbs/gal (1.14 Kg/1).
1.14 COLORS

A. The colors shall include standard color blends.
1. Standard color Blends consists of 50 percent EPDM Color and 50 percent EPDM Black.  All colors to be selected by architect or owner during the submittal process.
2. Color samples provided upon request.
EXECUTION

1.15 INSPECTION

A. Inspect Playground Site:  Note any obstructions of playground equipment, footings, borders and other accessories before installation of safety surface.

B. Do not proceed with the work of this section until conditions detrimental to the proper and timely completion of the work have been corrected in an acceptable manner.

C. Notify Project Consultant in writing of deficiencies of playground site and equipment with recommended corrective actions.
D. 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.

E. Base (Subsurface):  Tolerance of concrete subsurface shall be within 1/8 inch in 10 feet.  Tolerance of aggregate subsurface shall be within 3/8 inch in 10 ft. Verify that aggregate subsurface has been fully compacted in 2 inch lifts to 95 percent or greater.

F. Curing of Concrete:  If safety surfacing is to be installed, verify that concrete Sub-surface has cured and that all concrete curing compounds and other deieterious substances that might adversely affect adhesion have been removed. Surface shall be clean and dry.

G. Drainage:  Verify that sub-surfacing drainage, if required, has been installed to provide positive drainage.

1.16 INSTALLATION

A. Follow manufacturer’s printed installation instructions and recommendations.

B. Ensure reinforcement and concrete design is as specified and indicated on approved shop drawings.

C. Safety Surface System:  Components shall be mixed on site in a rotating tumbler to ensure components are thoroughly mixed and are in accordance with manufactures recommendations. Installation of surfacing shall be seamless (unless otherwise agreed upon) and completely bonded to concrete subsurface.  Material shall cover all foundations and fill around all elements penetrating the surface.

D. Substrate:  Whenever practical, substrate layer of surfacing material shall be installed in one continuous pour on the same day. When a second pour is required, fully coat the edge of the previous work with polyurethane binder to ensure 100 percent bond with new work. Apply adhesive in small quantities so that new substrate can be placed before the adhesive dries.

E. Wear Surface:  Wearing surface must be of high quality peroxide cured EPDM rubber.  Wearing surface shall be bonded to substrate.  Apply adhesive to substrate in small quantities so that wearing surface can be applied before adhesive dries. Surface shall be hand trowelled to a smooth, even finish.

F. Perimeter:  Concrete Shall have a 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.  Site contractor responsible for saw cutting where applied.

G. Thickness:
1. Construction methods such as use of measured screeds 1-1/16 inch thicker than the required surfacing depth, shall be employed to ensure that full depth of specified material is installed.

2. Surfacing system thickness throughout the playground equipment use zone shall be as required to meet the impact attenuation requirements specified herein.  Total depth of the surface shall be determined by manufacturer to meet the critical fall requirement of the equipment per Consumer Product Safety commission (CPSC) plus the additional Owner Critical Fall Hieght Requirements below:
3. Critical Fall Heights:
(a) Child Care Playgrounds:  

CPSC height plus 40 inches.

(b) Pre Kindergarten Playgrounds:
CPSC height plus 40 inches.
(c) Kindergarten Playgrounds:

CPSC height plus 48 inches.

(d) Elementary Playgrounds:

CPSC height plus 54 inches.

4. Minimum Thickness:  In use zones and where surfacing system extends beyond the use zone, thickness of surfacing system must be equal to the critical fall height equal to 30 inches.
5. Project Consultant:  Contact the equipment manufacturer to determine exact fall height requirements.

6. Verification:  After installation and proper curing time as required by manufacturer, on-site verification will occur by the Owner to verify compliance with ASTM F1292.
H. If graphic designs and color transitions are used, ensure they are full wear course depth.  Colors to be determined by Owner.

I. Edges:  Flush with edge of adjacent area or tapered to provide safe transition.  Slope surface to drain as indicated on plans.

J. Large Areas:  All areas in excess of 2,000 square feet or that require adjacent color pours will have a cold joint or seam due to the nature of the installation process.  Large areas or adjacent colors may require material to be installed on separate days.

1.17 FIELD QUALITY CONTROL

A. Manufacturer’s Service:  Service of the manufacturer’s representative who is experienced in installation of playground safety surface must be provided.  The representative shall supervise the installation to ensure that the safety surface meets the impact attenuation requirements specified herein.

B. Place topsoil, sod or playground trap sand to required finish grade elevations.  Refer to Section 02880 for playground trap sand.
1.18 CLEANING

A. Provide cleaning of playground and immediately adjacent site areas under provisions of Section 01740-Cleaning.

B. Must not leave adhesive on adjacent surfaces or play equipment.  Spills or excess adhesive must be promptly removed.

C. Maintain playground in clean condition until acceptance by Owner.

D. Remove surplus materials from site.  Remove soil, mud, other foreign matter from surface of rubber safety surfaces.
1.19 PROTECTION

A. The safety surface must be allowed to cure in accordance with manufacturer’s instructions.  The surface must be protected from all traffic during the curing period of 48 to 72 hours minimum or as instructed by the manufacturer.
B. Surface Installation Crew:  Responsible for the protection of safety surface during installation process actual working hours only.

C. Owner/General Contractor:  Responsible for the protection at all other times including evening hours during the installation and the curing period upon completion of the installation.

D. Protect safety surfaces from damage until substantial completion, and/or final inspection by Owner’s Safety Department especially from petroleum-based products.

END OF SECTION
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