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PLAYGRCUND PROTECTI VE SURFACI NG
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NOTE: This gui de specification covers the
requi rements for furnishing and installing
protective surfacing in children's outdoor
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pl ay areas.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in

respective project, whether or not brackets are
present.
Conment s, suggestions and reconmended changes for

this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).

*%

*%

*% *% *% *% *% *% *% *% *% *% *%%

PART 1  GENERAL
NOTE: Designer should require materials, products,
and innovative construction nethods and techni ques
which are environnentally sensitive, take advantage
of recycling and conserve natural resources.

1.1 REFERENCES
NOTE: This paragraph is used to list the

publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
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and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL (ASTM

ASTM C136/ C136M (2014) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

ASTM D1557 (2012; E 2015) Standard Test Methods for
Laborat ory Conpaction Characteristics of
Soil Using Mdified Effort (56,000
ft-1bf/ft3) (2700 kN nl nB)

ASTM D2047 (2011) Static Coefficient of Friction of
Pol i sh- Coat ed Fl oor Surfaces as Measured
by the James Machi ne

ASTM D2261 (2013; R 2017) Standard Test Method for
Tearing Strength of Fabrics by the Tongue
(Single R p) Procedure (Constant
Rat e- of - Ext ensi on Tensil e Testing Machi ne)

ASTM D412 (2016) Standard Test Methods for
Vul cani zed Rubber and Thernmopl astic
El astomers - Tension

ASTM D6112 (2013) Compressive and Flexural Creep and
Creep-Rupture of Plastic Lumber and Shapes

ASTM F1015 (2003; R 2009) Rel ative Abrasiveness of
Synthetic Turf Playing Surfaces

ASTM F1292 (2017) Standard Specification for |npact
Attenuation of Surfacing Materials Wthin
the Use Zone of Pl ayground Equi prent

ASTM F1487 (2017) Standard Consuner Safety
Per f ormance Specification for Playground
Equi prent for Public Use

ASTM F1951 (2014) Standard Specification for

Determ nation of Accessibility of Surface
Systens Under and Around Pl ayground
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1.

Equipment
CONSUMER PRODUCT SAFETY COWM SSI ON ( CPSC)

CPSC Pub No 325 (2015) Public Pl ayground Safety Handbook

.2 DEFINITIONS

2.1 Critical Height

The fall height at which the protective surfacing neets the requirenments of
ASTM F1292.

.2.2 Desi gnated Pl ay Surface

Any el evated surface for standing, walking, sitting, or clinbing; or a flat
surface a mininmum50 mM 2 inches w de having up to a maxi nrum 30 degree
angle fromhorizontal. |In sonme play events the platformsurface will be
the sane as the designated play surface. However, the terns should not be
i nterchanged as they do not define the sane point of measurement according
to ASTM F1487.

. 2.3 Head Injury Criteria (H C

A neasure of inpact severity that considers the duration over which the
most critical section of the decel eration pulse persists as well as the
peak | evel of that deceleration. Head inpact injuries are not believed to
be life threatening if the H C does not exceed a value of 1,000.

. 2.4 | npact Attenuation

The ability of protective surfacing to reduce and dissipate the energy of
an inpacting body.

.2.5 Loose Fill

Consi sting of snmall independent novabl e conponents such as sand, gravel, or
wood chip. The percent of fine nmaterial in the loose fill affects its
conpression properties fromrainfall.

.2.6 Maxi mum Equi pnent Hei ght

The hi ghest point on the equipnent (i.e.: roof ridge, top of support pole).

2.7 Pl ay Event

A piece of manufactured pl ayground equi pnent that supports one or nore play
activities.

3 SYSTEM DESCRI PTI ON

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Drawings will indicate the perineters of the
pl ay event use zone defining fall height, platform
hei ght, and maxi mum equi prrent hei ght; spot

el evations; and details as required to install
protective surfacing to neet child safety
requirements.
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1

Accessibility: Drawings will indicate spot

el evations; dinmensions; ranmp slope and rise;
transfer platform hei ght and transfer space;
transfer step and hei ght; and naneuvering space as
required to install protective surfacing to neet
child accessibility requirenments.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Measure the perineters of the play event use zone in accordance with the
requirenents of Section 11 68 13 PLAYGROUND EQUI PMENT

. 3.1 Child Safety

Meet or exceed the inpact attenuating performance requirenents of synthetic
surfacing and | oose-fill surfacing systens, installed in the use zones, as
follows. The surfacing critical height value nust yield up to both a

maxi mum 200 G s peak decel eration, and a maxi nrum 1,000 Head Injury Criteria
(HC value for a head-first fall fromthe play event in accordance wth
CPSC Pub No 325 and ASTM F1292. The protective surfacing should have a
mnimumcritical height value equal to the height of the highest designated
pl ay surface. Measuring fall heights for play events is defined in

par agr aph FALL HEIGHT. Do not install sand, gravel, and wood products over
a concrete or bitum nous subsurface in accordance with CPSC Pub No 325.

3.2 Child Accessibility

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Facilities will be accessible in accordance
with TI 800-01 and 36 CFR 1191, Anericans with
Disabilities Act (ADA) Accessibility Guidelines for
Bui I dings and Facilities.

Ensure one access and egress point for a furnished
pl ay event neets accessibility. Ensure all children
are accommodated on the playground in a 'play for
all' socialization skill devel opment environnent.
When children with disabilities are allowed to
choose play events, they are nore eager to |learn the
skills necessary to participate.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

The accessibility requirenent in accordance with ASTM F1487 incl udes the
followi ng: Wen the play event use zone consists of a protective surfacing
rated as inaccessible, at |east one accessible route nust be provided from
the use zone perimeter to the play event. Wen there is nore than one of
the same play activity provided, only one nust neet accessibility
requirenents (i.e.: one swing seat or one spring rocking play event).

When the access and egress points are not the same for a play event, an
accessi bl e route nust be provided to both. The accessible route nust
access all accessible play events and el enments. The protective surfacing
materials that neet accessibility are synthetic surfacing and engi neered
wood fiber in accordance with ASTM F1951. When the accessible surface is
within the use zone, it nust neet the requirenents of paragraph CH LD
SAFETY.

. 3.3 Play Areas at CDC

The technical representative for outdoor play areas at CDC nmust be the
installation Child Devel opnment Services (CDS) Coordinator. The design of
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1.

the CDC outdoor play area nust be based on the devel opnental play program
for the age groups accompdated at the CDC. The play area is designed to
support the CDC program and to provide a stage set for creative play.
Devel oprmental activities are selected which pronote the intellectual,

soci al, enotional and physical growth of the children. The devel opnent al
pl ay programis devel oped by the MACOM CDS Director, installation CDS
Coordinator and CDC Director. They are responsible for the devel opnental
play program child safety and accessibility to nmeet that program

.3.4 Sites O her than CDC

The technical representative for outdoor play areas on sites other than
CDCs is the Director of Public Wrks or designated representative. The
design of these outdoor play areas mnmust be based on the play program and
the age groups to be accommpdated as determ ned by the play area comittee.

4 SUBMITTALS

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 C oseout
Submittals. The "S" following a submttal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Governnent approval is required for submttals with a "G' designation;
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submittals not having a "G' designation are for [Contractor Quality Contro
approval . ][information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES
SD- 02 Shop Dr awi ngs
Shop Draw ngs
Fi ni shed Grade and Underground Uilities
SD- 03 Product Data
Synt hetic Surfacing
Loose Fill Surfacing
Geotextile Fabric
Wood
Tenperature Linitation
Wyod By- Products
Wood Treat nent
Adhesive
Color
SD- 04 Sanpl es
Synt hetic Surfacing
Loose Fill Surfacing System
SD-06 Test Reports
Percol ati on Test
Recycl ed Pl astic
Synt hetic Surfacing
Sand
Gravel
SD-07 Certificates
Manufacturer's Qualification

Manuf acturer's Representative

Installer's Qualification

SECTION 32 18 16.13 Page 9



1

1

Substitution
Protective Surfaci ng Acceptance
SD- 10 Operation and Mai ntenance Data
Mai nt enance | nstructions; C[, | 1]
SD- 11 d oseout Subnittals
Protective Surfaci ng Acceptance
Certificate of Insurance
Warranty
5 QUALI TY ASSURANCE
5.1 Manuf acturer's Qualification
Submit nanme of the owner or user; service or preventive maintenance
provider; date of the installation; point of contact and tel ephone nunber;
and address for 10 sites. Protective surfacing should have been installed
in a mnimm10 sites and been in successful service for a minimumb5 year
cal endar period. The nmanufacturer nust provide a Certificate of |nsurance

AA rated for a mininumone nillion dollars covering both product and
general liability.

.5.2 Manuf acturer's Representative

Submit the individual's name, conpany nane and address, and playground
safety training certificate. The manufacturer's certified playground

saf ety inspector or the manufacturer's designated certified playground
safety representative nust supervise the installation and adjustnent of the
protective surfacing to verify the installation neets the requirenents of
the manufacturer, this specification, and paragraphs CH LD SAFETY and CHI LD
ACCESSIBILITY.

.5.3 Installer's Qualification

Subnmit the installer's conpany nane and address, training and experience
certification. The installer nust be certified by the manufacturer for
training and experience installing the protective surfacing.

.5. 4 Shop Drawi ngs

When the use zone perinmeter and play event configuration conflict with the
requi renents and paragraphs CH LD SAFETY and CHI LD ACCESSI BI LI TY, submt
scal e drawi ngs defining corrective neasures to include the foll ow ng:

Adj ustnent to the play event with the use zone perineter; use zone
perimeter overlaps; fall height and critical height val ue.

.6 DELI VERY, STCORAGE, AND HANDLI NG

Provide a delivery schedule at |east 10 cal endar days prior to the first
day of delivery. Deliver, handle, and store protective surfacing materi al
in accordance with the manufacturer's recommendati ons. The storage area
must be as designated. Store the materials in a dry, covered area unti
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installed. |Inspect protective surfacing material, upon arrival at the job
site, for meeting specified quality. Unacceptable naterials nust be
removed fromthe job site.

1.7 WARRANTY
Furni sh protective surfacing with a mnimum 1l year cal endar period warranty.
1.8 MAI NTENANCE | NSTRUCTI ONS
Submt [2] [__ ] bound copies of the manufacturer's operation and
mai nt enance manual describing the recomended preventive naintenance,
i nspection frequency and techni ques, periodic adjustnments, |ubricants, and
cleaning requirements. Furnish protective surfacing spare parts provided
by the nanufacturer.
PART 2 PRODUCTS

2.1 MATERIALS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Before selecting a protective surfacing
system evaluate the different types of protective
surfacing systens to determ ne the nost appropriate
surfacing for the clinmate, accessibility, play

val ue, and cost. Consider life cycle maintenance
cost.

Synthetic Surfacing System Synthetic surfacing
systens, either unified or conbined, neet
accessibility requirenents and have less daily

mai nt enance requi renents than | oose-fill surfacing
systems. Synthetic surfacing systens have limted
pl ay value. These systens may be used to add col or
patterns to the playground to be used for play
activities.

Loose Fill Surfacing System The only |oose fill
surfacing that neets accessibility is engineered
wood fiber. To nmaintain accessibility there needs
to be a commitnent to replenishing the materi al
every month with the sanme engineered material. Sone
| oose-fill materials such as sand, not only provide
a good inpact attenuation surface, but have
excellent play value. Loose fill surfacing systens
require daily maintenance to maintain inpact
attenuation perfornmance due to nateri al

di spl acenent, deconposition, and conpression

Depth of Material: Depth of the protective
surfacing is determned by both the fall height and
the type of protective surfacing system sel ected.

*% *% *% *% *% *% *% *% *%%

Prior to the delivery of materials, submt certificates of conpliance
attesting that materials neet the specified requirenents. Certified copies
of the material certificates nmust include conmposition and tests to which
the material has been subjected. Submt manufacturer's descriptive data,;
catal ogue cuts; and the latest edition of ASTM F1487 and CPSC Pub No 325.
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Provide materials which are the standard products of a manufacturer

regul arly engaged in the manufacture of protective surfacing and that are
simlar to surfacing in satisfactory use a nininmum5 year cal endar peri od.
Protective surfacing consists of two systens; synthetic surfacing and | oose
fill surfacing.

.2 SYNTHETI C SURFACI NG

Submit a mnimum50 by 50 mm 2 by 2 inch sanple. Submit inpact attenuation
and critical height performance for each thickness of synthetic surfacing
and loose fill surfacing provided. Subnit delivery schedul e and

manuf acturer's nane for synthetic surfacing and loose fill surfacing plus
delivery, storage and handling information. Furnish a list to include part
nunbers of furnished protective surfacing materials and conponents for
synthetic surfacing and | oose fill surfacing and manufacturer's

speci fications, handling and storage requirenments, installation procedures,
and safety data sheets to include warnings and critical height performance
standards for synthetic surfacing and loose fill surfacing. Synthetic
surfacing includes the follow ng: poured-in-place system tile system and
combi nation system The synthetic surfacing consists of either inpact
attenuating substrate covered by a wear surface bonded to produce a unified
system a shredded rubber or aggregate substrate covered by a pol yet hyl ene
pl asti ¢ woven sheet wear surface; or a uniformmaterial manufactured in
such a way that the top portion neets the requirenments specified for wear
surface. Submit chem cal conposition, color granule percentage, and test
results to which material has been subjected, identifying each material and
component contai ning recycled naterials and showi ng the estinmated
percentage of recovered material content. Furnish freezing tenperature
life-cycle durability.

. 2.1 Subbase

The subbase for synthetic surfacing may be either concrete, aggregate, or
bi tum nous materi al

.2.1.1 Concr et e Subbase

Provide concrete material conformng to Section 32 13 14. 13 CONCRETE PAVI NG
FOR Al RFI ELDS AND OTHER HEAVY DUTY PAVEMENTS

.2.1.2 Bi t um nous Subbase

Provi de bitum nous material confornmng to Section 32 12 11 BI TUM NOUS
SURFACE TREATMENT.

.2.1.3 Aggregate Subbase

Provi de aggregate material conformng to Section 32 11 24 AGGREGATE AND/ OR
GRADED- CRUSHED AGGREGATE BASE COURSE

.2.2 | npact Attenuating Substrate

Provide a substrate conpatible with the wear surface, and consisting of
nmodul ar units; poured-in-place; or loose fill.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: | ayground surface products are EPA designated
recycled content products. Use materials with
recycled content where appropriate for use. Verify
suitability, availability within the region, cost
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ef fecti veness and adequate conpetition before

speci fyi ng product recycled content requirenents. A
resource that can be used to identify products with
recycled content is the "Conprehensive Procurenment
Quidelines (CPGQ" page within the EPA's website at
http://ww. epa. gov. Oher products with recycled
content are al so acceptabl e when neeting al

requi rements of this specification

Research has shown that products are avail abl e anpong
US national manufacturers neeting the recycled
content percentage in the follow ng substrate
sections.
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2.2.2.1 Pour ed- 1 n- Pl ace Substrate

Pour ed-i n-pl ace substrate nust consist of a 100 percent recycl ed, shredded,
styrene butadi ene rubber (SBR) adhered with a 100 percent solid

pol yur et hane binder to forma resilient, porous material or shredded
rubber. Strands of SBR may vary froma mninumO0.5 nm 1/50 inch to a

maxi mum 2 mm 2/ 25 inch thickness; by a mninum3 nm 1/8 inch to a maxi num
20 mMm 4/5 inch length. Binder nust be between a nmininmum 12 percent and a
maxi mum 16 percent of the total weight of the m xture of rubber and

ur et hane; and rust provide 100 percent coating of the particles. Foam
rubber will not be accepted in the substrate.

2.2.2.2 Loose Fill Substrate

The | oose fill substrate nust consist of 100 percent recycl ed shredded
rubber produced fromrecycled vehicle tires w thout non-steel belts.
Loose-fill strands may vary froma mninum3 mm1/8 inch to a maxi rum 6 mm

1/4 inch thickness; a mnimum3 mm 1/8 inch to a maxi mum 13 mm 1/2 i nch
width; and a minimum13 nm1/2 inch to a maxi rum 50 nm 2 inch | ength.

2.2.3 Wear Surface

Wear surfaces consist of the followi ng: a poured-in-place durable,

weat her-resistant, ultraviolet stable, water perneable material top-coat;
an integral conponent of a tile system synthetic turf wear surface; rubber
sheet wear surface; or a polyethyl ene woven plastic sheet wear surface.

The wear surface nust neet requirenents of ASTM D2047 for a mninumO0.8
coefficient of friction.

2.2.3.1 Pour ed-i n- Pl ace Wear Surface

Pour ed-i n-pl ace wear surface consists of ethyl ene propyl ene di ene nononer
(EPDM particles adhered with a pol yuret hane binder formulated to produce
an even, uniformsurface. Particles of EPDM nmust nmeet ASTM D412 for
tensile strength and el ongation, and contain a mnimum 25 percent of rubber
hydrocarbons. Particles of EPDM nust be peroxide or sulfur cured in
accordance with the manufacturer. Size of rubber particles nmust be between
a mnimum1l nmm 1/32 inch, and a maximum 3 nm 1/8 inch di aneter. Binder
must be between a mninmum 16 percent and a maxi num 21 percent total weight
of rubber used in the wear surface, and nust provide 100 percent coating of
the particles. War surface nust be a minimum 10 nm 3/8 inch thick. The
wear surface nust be porous.
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2.2.3.2 Synthetic Turf War Surface

Synthetic turf wear surface nmust consist of nylon fibers a m ni num 500

deni er, or heavy face wei ght polypropylene fiber a ninimm5,000 denier

and tufted construction confornming to ASTM F1015. Fibers in each roll nust
be fromthe sane dye |ot.

2.2.3.3 Rubber Sheet War Surface

Rubber sheet wear surface nust consist of a smooth, uniform fornulation of
EPDM r ubber granul es bonded under pressure in the factory wth pol yurethane
to forma continuous sheet, and nust be a mininmnum 10 nm3/8 inch thick. Up
to a maxi num 80 percent of the rubber may consist of SBR particles.
Particle size must vary froma mnimum1 nm 1/32 inch to a maxi mum5 mm

3/ 16 inch dianeter.

2.2.3.4 Pol yet hyl ene Pl astic Whven Sheet War Surface

Pol yet hyl ene pl astic woven sheet wear surface nust be |ockstitched and neet
the tear resistance test, ASTM D2261 and nust have an accel erated
ultra-violet degradation protection feature.

2.2. 4 Synthetic Tile

Synthetic tile nust be sized [as indicated] [__ ]. Synthetic tile nust
be a factory-nolded unit consisting of the follow ng: conbining inpact
attenuating substrate and wear surface neeting requirenments specified for
substrate and wear surface; or a dual-density, uniformmaterial, the top
portion of which nust conformto wear surface requirenments specified

2.2.5 Color

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Specify the percentage of each col or granule
for a unified poured-in-place system Reconmend the
overall color of the surfacing be light colors to
reduce contact burn risk fromsolar heat buil dup

An EPDM wear surface is preferred for color

retention.
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Submt [2] [__ ] color charts displaying surfacing colors, color granule
percentages and finishes. The color nust be [as shown in Section 09 06 00
SCHEDULES FOR FINISHES] [as indicated] [__ ]. An EPDM wear surface is
preferred for color retention. Black or the follow ng dark col ored SBR
wear surfaces retain heat and are not acceptable: color conbinations
containing nore than 10 percent black; or col or conbi nati ons averagi ng nore
than 10 percent dark col ors

2.2.6 Sealant

Sealant for tile or conbined protective surface systems nust be conpatible
with the protective surfacing, and nmust match the color of the wear surface.

2.2.7 Hardware
Har dwar e, anchors or fasteners nust be corrosion resistant stainless stee

or gal vani zed steel to anchor the surfacing system securely, in accordance
with manufacturer's instructions. Hardware nust provide or be recessed to
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2.

provide a flat surface and nust be covered by the required depth of
protective surfacing.

.2.8 Binder

Bi nder for synthetic surfacing nust be nontoxic, weather-resistant,
ultraviol et stable, non-hardening, and retaining inpact-attenuating
performance. It nust be 100 percent solids containing polyurethane,

met hyl ene di phenel isocyanate (MDI), or as recommended by the

manuf acturer. The use of toluene di phenel isocyanate (TDI) must not exceed
2 percent. Wight of polyurethane nust be between a mininmm1.02 kg/L 8.5
| bs/gal and a maxi mum 1.14 kg/L 9.5 I bs/gal. Coloring pignents nust be

i norgani c oxi des.

.2.9 Adhesive

Provide a two conponent pol yurethane adhesive as recommended by the
manufacturer.

.2.10 Cont ai nment Cur bs

Cont ai nnent curbs include the follow ng: treated wood, concrete, recycled
plastic, or recycled plastic nolded as |unber. Contai nment curbs nust
provide a snooth and hazard-free transition fromthe protective surfacing
to the adjacent surface. Curbs nust be free of sharp vertical edges,
protruding el ements and trip hazards. Curbs nust be as recommended by the
manuf acturer. Provide all edges with a mininmum 13 nm 1/2 inch radius.

.2.11 Transiti on Edge

The transition edge nust be designed to maintain the protective surfacing
performance, support the surfacing between changes of material, and nust be
concrete in accordance with paragraph CONCRETE CURB. The face of the edge
to the subgrade nust be covered with the inpact attenuating surface and
meet the requirenents of paragraph CHI LD SAFETY

.2.12 Conbi nati on System

Conbi nati on systens nust consist of conbined protective surfacing nmaterials
specified. Each conponent is a part of a manufactured surfacing system
Wear surface nust be of the materials specified.

.3 LOOSE- FI LL SURFACI NG

Loose-fill surfacing installed in the use zone nust consist of sand, grave
or wood by-products.

3.1 Sand

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Sand provides both a protective surface when
installed to the recommended depth and play val ue as
in deep digging. Wen selecting sand, the
conposition of fine to coarse particles becones a
factor as sand conpresses fromrainfall. Conpressed
sand no | onger neets inpact attenuation for the fal
hei ght specified. Also, sand is displaced from
runni ng, digging or dragging activities, requiring
repl eni shment on a daily basis to naintain inpact
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attenuation performance. "Unifornmly graded" sand is
to be specified as it has | ess tendency to conpact
than "well graded" sand. The specified sieve sizes
provi de a range of passing percentages that neet

par agraph CHI LD SAFETY requirenments. The range of

si eve sizes provided give a sand conposition that is
| ocal |y avail abl e and reduce custom m xi ng.

In accordance with the US Arny Conmunity and Fanily
Support Center (CFSC FSCY) requirements for the Arny
devel opnental play program sand is a required play
el ement and nust not be elimnated fromthe play
area.
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Submit sieve test results. Sand nust be uniformy graded, washed, free of
dust, clay, dirt, hazardous substances, or foreign objects. Sand particles
must be rounded naturally or by nechanical nmeans and sieved in accordance
with  ASTM C136/ C136lN to be in the followi ng gradation range.

SI EVE Sl ZE, mm PERCENT PASSI NG
2.36 No. 8 100
1.18 No. 16 80-100
0.60 No. 30 40-75
0.30 No. 50 0-25
0.15 No. 100 | ess than 2
. 3.2 Gravel

Gravel nust be washed, free of dust, clay, dirt, hazardous substances or
foreign objects. Gavel particles nust be rounded naturally or by
mechani cal neans and sieved in accordance with ASTM C136/ C136l to be in the
foll owi ng gradation range.

SI EVE SI ZE, mm PERCENT PASSI NG
12.5 1/2 inch 100
9.5 3/8 inch 75-85

. 3.3 Wbod By- Products

Wbod by-products include wood nmul ch and engi neered wood fiber. Wod

by- products nust be free of sharp or foreign objects or toxic chem cals;
poi sonous plant material; protrusions; or hazardous material; provide

i nformati on regardi ng conposition, source, and particle size. Wod

by- products manufactured fromrecycled pallets or |lunber containing nails
or nmetal fasteners nust be rejected.
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2.3.3.1 Wyod Ml ch

Wod nul ch nust be untreated chi pped bark or untreated chipped tree
prunings a maxi nrum 40 mm 1-1/2 inches |long and nmust be free of twigs,

| eaves, branches, thorns, dirt, grass, yard clippings, soil, or poisonous
plants.

2.3.3.2 Engi neered Wyod Fi ber

Engi neered wood fiber manufactured for the purpose of protective surfacing
must consi st of particles varying froma mininum3 nm 1/8 inch wide to a
maxi mum 13 nm 1/ 2 inch thick; and a minimum25 nm 1 inch wide to a nmaxi num
75 mm 3 inches | ong.

2.4 GEOTEXTI LE FABRI C

Geotextile fabric consists of the follow ng: nonwoven pol ypropyl ene sheet;
nonwoven 100 percent pol yester sheet; or nonwoven needl e punched pol yester
sheet conposed of recycl ed pol yester resins.

2.5 RECYCLED PLASTI C

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Plastic |lunber used for |andscaping tinbers
and posts is an EPA designated product for recycled
content. Use materials with recycled content where
appropriate for use. Verify suitability,
availability within the region, cost effectiveness
and adequate conpetition before specifying product
recycled content requirenments. A resource that can
be used to identify products with recycled content
is the "Conprehensive Procurenent Guidelines (CPGQ™"
page within the EPA's website at

http://ww. epa. gov. O her products with recycled
content are also acceptable when neeting al

requi renents of this specification

Research shows products are avail abl e anobng US
nati onal manufacturers neeting the mininumrecycled
content of the percentage |isted.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Provi de the estimated percentage of recovered material content in the

mat eri al and conponents; and life-cycle durability. Submit individua
component and assenbled unit structural integrity test; creep tol erance;
defl ection tolerance; and vertical load test results; and life-cycle
durability. Recycled plastic nust contain a mninum 85 percent of recycled
content.

2.5.1 H gh Density Pol yet hyl ene

The material nust be nolded of ultraviolet (UV) and col or stabilized

pol yet hyl ene; and consist of a mninmum 75 percent plastic profile of

hi gh-density pol yet hyl ene, | ow density pol yet hyl ene, and pol ypropyl ene raw
material. The material nust be non-toxic and have no discernible

contami nants such as paper, foil, or wood. The material must contain no
nmore than 3 percent air voids. The material mnust be free of splinters,

chi ps, peels, buckling, and cracks. Material nust be resistant to
deformation from solar heat gain. Mterial nust have factory-drilled

SECTI ON 32 18 16.13 Page 17



hol es. Conponents with extra holes not filled by hardware or covered by
ot her conponents nust be rejected. The material must not be painted.

2.5.2 Structural Component

Recycled plastic materials will not be used as |oad bearing structura
members.

2.5.3 Recycl ed Pl astic Mol ded As Lunber

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Recycled plastic nolded as | unber and
wood- pol yner | unmber are susceptible to both creep
and deflection; therefore, it cannot be used for a
| oad bearing structural nenber of protective
surfacing systems. To overcome creep and
deflection, the product is increased in volune of
materi al and di mensi on.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The conponent defl ection nust not exceed 1/360 of the span of the frane
when exposed to a uniformlive load of 585 NNm40 I bs/ft. The product nust
meet the structural integrity test requirenents set forth in ASTM F1487 and
ASTM D6112

2.6 CURBS
2.6.1 Concrete Curb

Concrete curbs nust conformto Section 32 16 13 CONCRETE SI DEWALKS AND
CURBS AND GUTTERS

2.6.2 Wood
2.6.2.1 Wbod Comnponents

Wood conponents nust be exterior premumgrade and free of knots. Wbod
components nmust have factory-drilled holes. Conponents with extra hol es
not filled by hardware or covered by other conponents nust be rejected.

2.6.2.2 Wood Tr eat nent

Wbod conponents that are not naturally rot and insect resistant nust be
treated to resist rot and insect attack by using standard treatnent
procedures. Provide wood treatnent chem cal content, toxicity level, and
life-cycle durability. Any wood placed up to a maxi mum 150 mm 6 i nches
above, or any portion below the top elevation of the protective surfacing,
must be treated after fabrication. Creosote, pentachl orophenol, and
tributyl tin oxide are prohibited according to ASTM F1487

PART 3 EXECUTI ON

3.1 SI TE PREPARATI ON

NOTE: Provide positive drai nage for the proper
functioning of protective surfacing. Ensure a

m ni mum 2 percent slope is provided for the
protective surfaci ng subgrade. Ensure pondi ng at
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the perinmeter does not occur. To ensure proper
drai nage, provide a percolation test to establish
the requirenent for a subdrai nage system

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

Prior to installing the protective surfacing, verify the playground
equi pnent and site furnishings are installed in accordance with Section
11 68 13 PLAYGROUND EQUI PMENT, and Section 12 93 00 SI TE FURNI SHI NGS

.11 Fi ni shed Grade and Underground Uilities

Submit finished grade, underground utilities, stormdrai nage system and
irrigation systemstatus; and |ocation of underground utilities and
facilities. Verify that finished grades are as indicated; the snmooth
gradi ng has been conpleted in accordance with Section 31 00 00 EARTHWORK
installation of the underground utilities through the area has been
conpleted in accordance with Section 31 00 00 EARTHWORK; installation of
the stormdrai nage systemthrough the area has been conpleted in accordance
with Section 33 40 00 STORM DRAI NAGE; and the installation of underground
sprinklers through the area has been conpleted in accordance with Section
32 84 24 UNDERGROUND SPRI NKLER SYSTEMS. The | ocation of underground
utilities and facilities in the area of the operation nmust be verifi ed.
Damage to underground utilities and facilities nust be repaired at the
Contractor's expense.

1.2 Layout

The layout of the entire use zone perineter nust be staked before
excavation begins. The location of all elenents nust be staked to include
the following: Al play event configuration access and egress points; and
use zone perinmeters. The use zone is defined as the area beneath and

i medi ately adj acent to a play structure or equi pnent that is designated
for unrestricted circulati on around equi prent; and on whose surface it is
predicted that a user would | and when falling fromor exiting the

equi pnent. Also, the use zone is associated with the follow ng terns;
"Clear Area," and "Fall Zone". The use zone nust be free of hard surfaces,
obj ects or obstacles that a child could run into or fall on top of and be
injured. Use zone perineters nust not overlap hard surfaces. The use zone
perimeter must neet or exceed the requirenments of paragraphs CH LD SAFETY
and CH LD ACCESSI BI LITY. Use zone perinmeters nust not overlap except for
certain play events as defined in ASTM F1487

.1.3 Cbstructi ons Bel ow G ound

When obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adj ustnents mnust be provided.

.1.4 Per col ati on Test

Subnmit a certified report of inspection, test nethod used and conpliance
with recogni zed test standard nust be described. A test for percolation
must be done to determine positive drainage, to include the | owest

el evation of the subgrade in the areas containing the follow ng: sand;
gravel ; wood by-products; or synthetic surfacing installed over a pervious
base. A positive percolation nust consist of a mnimum25 nm1 inch per 3
hour period. Wen a negative percolation test occurs, a shop draw ng nust
be provided to indicate the corrective neasures.
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3.1.5 Substitution

Under no circumnmstances are substitutions to be allowed or protective
surfacing to be selected without witten approval fromthe technica
representative. Evaluate manufacturer substitutions for the critica
hei ght value with neeting the site conditions and paragraph FALL HElI GHT

3.1.6 Subgrade

Correct subgrade irregularities to ensure the required depth of protective
surfacing is provided. The subgrade el evation nust be as required by the
manufacturer.

3.1.7 Subsurface

Install the subsurface in a true, even plane, and sloped to provide
positive drainage as indicat ed.

3.1.8 Subbase

Tol erance of the concrete or bitun nous subbase nust be within a maxi num 6
mmin 3 m1/4 inch in 10 feet. Tol erance of aggregate subbase nust be
within a mximnumsinmlar to 6 mmin 3 m1/4 inch in 10 feet. Conpact
aggregat e subbase to a nmaxi num 95 percent, ASTM D1557. The conpacti on nust
be completed in accordance with Section 31 00 00 EARTHWORK. Sand, gravel
and wood products nmust not be installed over a concrete, aggregate, or

bi t um nous subbase, in accordance with paragraph CH LD SAFETY.

3.1.9 Concrete or Bitum nous Curing
Bi t um nous or concrete subbase nust be cured [a m ninmumof 7 days] [in
accordance with the manufacturer's requirenents]. Curing conpounds and
ot her del eterious substances that adversely affect adhesion nust be
removed. Surface nmust be clean and dry.

3.1.10 Fall Hei ght

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: To determine the required depth of protective
surfacing, the fall height; maxi mum equi pnent hei ght
di mensi ons; and spot el evations for each play event
nust be shown on the draw ngs.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

3.1.10.1 CGeneral Requirenents

The fall height is defined as the vertical distance between the finished
el evation of the designated play surface and the finished el evation of the
protective surfacing beneath it. For sonme play events the fall height and
pl atform hei ght are the sanme, while for other play events the fall height
and maxi mum equi pnent hei ght are the sanme, Section 11 68 13 PLAYGROUND
EQUI PMENT. \When the furnished play event fall height varies fromthe play
event shown, shop draw ngs nust be provided defining the revised depth or
type of protective surfacing to neet or exceed the requirenents of
par agr aphs CHI LD SAFETY and CHI LD ACCESSI BI LI TY.
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3.

3.

1.10.2 Measuring Fall Hei ght
EQUIPMENT MEASURI NG FALL HEI GHT
Conposi te Equi pnent Structure For a platform surrounded by protective barriers,

nmeasure fromthe platformfinished el evation.

For a platform surrounded by guardrails, neasure
fromthe guardrail top el evation.

Infant Crawl Area A maxi mum 600 nm 24 inches hei ght, neasured from
the crawl wall or barrier finished el evation.

Pl ayhouse, Noncli nbabl e Measure fromthe designated play surface finished
elevation.
Spri ng Rocki ng Equi prent Measure fromthe seat top el evation.

Stationary Equi pnent, dinbable Measure fromthe maxi mum equi pnent hei ght finished

elevation.

Stationary Equi pnent, Noncli nmbabl e Measure fromthe designated play surface finished
elevation.

Swing Measure fromthe bottom of the pivot point.

2 I NSTALLI NG SYNTHETI C SURFACI NG SYSTEM

Surfacing edges nust fully adhere to the subsurface. Fully cover the
subsurface to ensure no hard surfaces are exposed through displacenent of
|l oose fill. Rolled or beveled containnent curb or transition edges nust
mai ntain the full thickness required to neet paragraphs CH LD SAFETY and
CHI LD ACCESSI BILITY. Material nust cover foundation and cutouts around

el ements penetrating the surface. Seans nust be the m ni nrum necessary and
must be tight.

.2.1 Tenperature Linmtation

Provide tenperature linmtations for applying adhesive.

. 2.2 Pour ed-i n-Pl ace System

Conponents of the poured-in-place systemnust be nixed nmechanically on site
in accordance with manufacturer's recomendations. Hand-mxing is
prohibited. Installation of poured-in-place surfacing nust be seanl ess and
conpl etely bonded to subsurface. Material nust cover foundations and nust
be tight around el ements penetrating the surface. Add a mininmum2 nm 1/16
inch depth to the required surfacing depth to ensure the full depth of
material is installed to neet paragraph CH LD SAFETY.

.2.2.1 Ceotextile Fabric for Poured-In-Place

Install geotextile fabric over a conpacted aggregate base as indicated.
Fabric must cover the entire area and nust be |apped a mnimum 100 mm 4 inch
width at the seanms. Seans nust be adhered in accordance with

manuf acturer's recomendati ons. The aggregate base nust be free of ruts or
protrudi ng objects. The fabric nust be installed snooth; and free of
tensile stresses, folds, and winkles. The fabric nust be protected from

cl oggi ng, tears, or other damage. Danmaged fabric nust be repaired or
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repl aced as directed.
.2.2.2 Pour ed-i n-Pl ace Substrate

The substrate | ayer of the poured-in-place systemnmust be installed in one
continuous pour on the sane day. Wen a second pour is required, the edge
of the previous work rmust be fully coated with pol yurethane binder to
ensure 100 percent bond with new work. Adhesive nust be applied in snall
quantities so that new substrate can be placed before the adhesive dries.

.2.2.3 Pour ed-i n-Pl ace Wear Surf ace

Wear surface nust be bonded to substrate. Adhesive nmust be applied to
substrate in small quantities so that wear surface can be applied before
adhesive dries. Surface nust be hand trowel ed to a snooth, even finish
When wear surface is conposed of different color patterns, pour nust be
continuous and seanl ess. Wen seans are required due to color change or
field conditions, the adjacent wear surface nust be placed as soon as
possi bl e, before initial pour has cured. The edge of initial pour nust be
coated with adhesive and wear surface m xture nust be inmediately appli ed.

.2.3 Tile System

Tile nust be laid out to ensure that end cuts are equal. Tile nust be
installed in accordance with manufacturer's instructions. Hardware mnmust be
as recommended by the nmanufacturer. Tile nust be bonded to the subsurface
wi th an adhesi ve approved by the manufacturer. Cutouts nust be filled with
seal ant according to manufacturer's instructions to eliminate voids at

equi pnent. Seal ant nust be the m ni nrum anount necessary, nust not exceed a
maxi mum 10 nm 3/8 inch wi dth. Were excessive voids occur at cutouts, tile
must be renoved and refitted. The tile systemnust be installed throughout
the play equi pnent use zone with the proper thickness.

.2.4 Conbi nati on System

The conbi nation system nust consi st of [nodul ar inpact attenuating
substrate units, adhered to forma unified systen], [shredded rubber tires
over a gravel substrate] [__ ]. The substrate nust be covered with a
wear surface as specified. Cutouts around equi pment nust be properly
filled and seal ed according to manufacturer's instructions to elimnate
voids. Seal ant nust be the mininum anbunt necessary, nust not exceed a
maxi mum 10 nm 3/8 inch width. Were excessive voids occur at cutouts, the
nmodul ar substrate nust be removed and refitted. Construction nethods nust
be enployed to ensure full depth installation of specified surfacing

mat eri al and the finished wear surface.

.2.4.1 Ceotextile Fabric

Ceotextile fabric nust be installed where a nodul ar or shredded rubber
substrate is installed over an aggregate base. It should be installed with
pour ed-in-pl ace wear surface or polyethylene plastic woven sheet wear
surface installed over substrate. Fabric nust cover the entire area to
receive the tile systemand nust be | apped a mininum 100 nm 4 inch width at
t he seans. Seans nust be adhered in accordance with manufacturer's
recommendations.

.2.4.2 Modul ar Substrate

Modul ar substrate nust be laid out to mninize snmall end pieces. The
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substrate nust be installed in accordance with manufacturer's instructions.
.2.4.3 Pour ed-i n-Pl ace Substrate

Sane as paragraph POURED- | N- PLACE SYSTEM

.2.4. 4 Synthetic Turf Wear Surface

Wear surface nust be bonded to substrate with 100 percent solids

pol yur et hane adhesive. Surface irregularities and winkles mnust be
corrected. Seans nust be secured in accordance with manufacturer's
recomendations. Wear surface roll width nust be as wide as practical for
the installation.

.2.4.5 Rubber Sheet War Surface

Wear surface nust be bonded to substrate with 100 percent solids

pol yur et hane adhesive. Surface irregularities and winkles nust be
corrected. Seans nust be secured in accordance with manufacturer's
recommendati ons. Wear surface roll width nust be as wide as practical for
the installation.

.2.4.6 Pour ed-i n-Pl ace War Surface

Sane as paragraph POURED- | N- PLACE SYSTEM

.2.4.7 Pol yet hyl ene Pl astic Wven Sheet War Surface

Wear surface nust be securely anchored to a perineter contai nment materi al
with hardware in accordance with the manufacturer's instructions. Hardware
must be appropriate for the type of systemand secured to elimnate
protrusions.

.3 LOOSE FI LL SURFACI NG SYSTEM

Subnmit a mnimum 0. 003 cubic m 0. 125 cubic foot sanple.

. 3.1 Sand Surfaci ng System

Sand must be installed over a conpacted subgrade at a m ni mum 450 mm 18

i nches depth throughout the use zone. The finished elevation of sand nust
be determ ned after sand has been settled by saturating with water and
percol ating. The sand depth in high play activity areas nust be as

i ndi cated. Sand nust nmeet the requirenents of paragraph CH LD SAFETY.
.3.2 Gravel Surfacing System

Gravel nust be installed over a conpacted subgrade at a m ni nrum 300 mm 12
i nch depth throughout the use zone. The depth of gravel in high play
activity areas nust be as indicated. G avel nust neet the requirenents of
par agraph CHI LD SAFETY.

.3.3 Wbod By- Product Surfacing System

Engi neered wood fiber protective surfacing nust be installed according to

manufacturer's instructions. Wod products nust neet the requirenents of
par agraph CHI LD SAFETY.
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.3.3.1 Wbod Mul ch Surfacing System

Wbod mul ch nust be installed over a compacted subgrade covered with
geotextile fabric. Wod mulch nust neet the requirenments of paragraph
CHI LD SAFETY.

.3.3.2 Engi neered Whod Fi ber Surfaci ng System

Engi neered wood fiber protective surfacing nust be installed according to
manuf acturer's instructions. The surfacing nmust neet the requirenents of
par agr aphs CHI LD SAFETY and CHI LD ACCESSI BI LI TY.

.3.3.3 Ceotextile Fabric for Wod By-Product

Geotextile fabric must cover the entire area and nust be | apped a mini mum
100 M 4 inch width at the seans. Seans nmust be adhered in accordance with
manuf acturer's recomendations. Folds, winkles, or |oose fabric nust be
snoot hed. Fabric nust be protected from danage during wood product
placement.

.3.3.4 M ni mum Depth for Wbod By- Product

Wood by-product nust be installed at a mni mrum 300 nml2 i nch depth
t hroughout the use zone. The depth of wood products in high play activity
areas nust be as indicated.

.4 RESTORATI ON AND CLEAN UP

When the operation has been conpleted, clean up and protect the site.
Exi sting areas that have been damaged fromthe operati on nust be restored
to original condition at the Contractor's expense.

4.1 Cean Up

The site and play events nust be cleaned of all materials associated with
the operation. Play events and surfaces nust be cleaned of dirt, stains,
filings, and other blem shes occurring fromshi pment and installation
Cl eani ng nmet hods and agents nust be as recomended by the manufacturer

. 4.2 Protection

The area nust be protected as required or directed by providing barricades
and signage. Signage nust be in accordance with Section 10 14 00.10
EXTERI OR S| GNACE

. 4.3 Di sposal of Materials

Excess and waste material nust be renoved and di sposed of off Governnent
property.

.5 PROTECTI VE SURFACI NG ACCEPTANCE

Submit record of neasurenents and findings by the certified playground
safety inspector. Wen the protective surfacing is installed, the play
events and protective surfacing nust be thoroughly inspected and neasured
to verify the playground neets manufacturer's reconmendations, paragraphs
CHI LD SAFETY and CHI LD ACCESSI BI LI TY, and paragraph FALL HEI GHT as fol | ows:
1) secure anchoring; 2) all hardware and connectors are tight and bel ow t he
wear surface; 3) sharp points, edges, and protrusions; 4) entanglenent; and
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5) pinch, crush, and shear points.

a. Measure use zone distances to deternmine the area is free of hard
surfaces, objects or obstacles. Determ ne exceptions to use zone
overl aps occur in accordance with ASTM F1487. Measure play event fal
hei ght and conpare to critical height value for the thickness of
installed synthetic surfacing. Measure play event fall height and
depth of loose fill protective surfacing.

b. Ensure installed chopped tire material is free fromsteel belts.
Ensure the slide exit region has the required clear zone. Sw ng seat
cl earances are neasured while occupied by a nmaxi num user for the age
group using the equi pnent.

c. The finished installation nust have the appearance of a single
covering. Protective surfacing that does not conmply mnust be
reinstalled. Hardware that does not conply nust be replaced. Ensure
positive drainage for the area and the | owest elevation of protective
surfaci ng subgrade has been provided.

d. Awitten report describing the results of the eval uation nmust be
provided.

.6 RE-INSTALLATION

When re-installation is required, the follow ng nust be acconplished at no
additional cost to the Government re-install the product as specified,;
provi de new repl acement materials supplied by the manufacturer; repair any
damage caused by the failed installation.

-- End of Section --
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