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1. Introduction 
There are many. kinds of public play­

grounds in use today, and a wide variety of 
equipment available. Playgrounds with tradi­
tional slides, swings, and jungle gyms have 
been used and e'njoYed for years. The most 
recent trends toward innovative play spaces­
adventure or developmental playgrounds, for 
example-have inspired unique and uncon­
ventional equipment. Some communities have 
constructed playgrounds with components 
such as railroad ties and tires; others have 
chosen new equipment from manufacturers' 
catalogues. 

While this handbook does not cover all the 
different types of equipment which exist, It 
does present some general guidelines that re­
sponsible officials and parents may use to in­
crease the safety of public playgrounds for our 
children. The handbook is intended to provide 
information about hazards associated with the 
use of public playground equipment and sug- . 
gestions for helping to reduce the frequency 
and severitY of injuries. 

Children use playground equipment in 
many diverse, yet predictable, ways. This 
booklet begins with a discussion of play­
ground related injuries and the common acci­
dent patterns associated with children's play. 
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The next section, devoted to planning new 
playgrounds, suggests measures for design­
ing playgrounds which take into account chil­
dren'S reasonably foreseeable use of equip­
ment. In addition, we have included a section 
which suggests ways to make existing play­
grounds safer. Because the life of equipment 
can range from 15-20 years, updating and 
maintaining playgrounds and equipment are 
essential for continued safety. The handbook 
concludes with a series of checklists which 
may be helpful in maintaining playground 
safety. 

The Consumer Product Safety Commis­
sion (CPSC) has also developed a companion 
handbook that suggests technical guidelines 
and test procedures to help manufacturers and 
installers assure t~e structural integrity and 
safety of the equipment. Manufacturers, play­
ground p,lanners and designers, installers, and 
equipment purchasers, such as park and 
recreation and school system officials, may be 
interested in the more technical guidelines 
presented In companion Volume II: Technical 
Guidelines for Equipment and SurfaCing. 
Copies of both volumes can be obtained by 
writing the Consumer Product Safety Com­
mission, Washington, D.C. 20207. 



2. Background 
The CPSChas been studying public play­

ground equipment for a number of years in an 
attempt to reduce playground injuries. In 1977 
alone, for example, an estimated 93.000 inju­
ries associated with public playground equip­
ment were treated in hospital emergency 
rooms. 

The Commission first became involved with 
playground safety in 1974. when a consumer 
petitioned CPSC to develop mandatory safety 
standards for public playground equipment. 
The National Recreation and Park Association 
(NRPA) was selected by the Commission to 
develop a draft standard. In 1976, when the 
NRPA draft standard was completed. the Com­
mission contracted with the National Bureau 
of Standards for additional technical work 
needed to revise the NRPA recommended 
standard. Because surfaces under equipment 
appeared to playa major role in equipment in­
juries, the Commission also asked NBS to 
develop a method for testing various surfaces 
commonly used under playground equipment. 
The results of the NBS studies and research 
provide the basis for this two-volume hand­
book for public playground safety. 

While the Commission's initial work was 
clearly oriented toward developing mandatory 
safety standards for equipment, the Commis­
sion decided not to issue such a mandatory _ 
standard. Over the years, its evaluation of play­
ground safety led the Commission to conclude 
that a mandatory specification rule by itself 
would not adequately address the problem of 
playground injuries. Such factors as the di­
verse ways equipment is used, the varying 
quality of supervision on equipment, equip­
ment placement, and equipment maintenance 
all playa part in playground injuries. In addi­
tion, most injuries associated with playground 
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equipment involved falls, which would not be 
addressed by equipment specifications alone. 

The CommiSSion believes, however. that 
the results of the studies and research con­
ducted by the NRPA and NBS can serve as 
guidelines for the design of public playground 
equipment, and can be used by people in­
volved with playground safety to help reduce 
the frequency and severity of Injuries associ­
ated with equipment. Technical rationale is 
provided to explain each guideline. The guide­
lines are not a CPSC standard and are not 
mandatory requirements. 

Since the guidelines are not a CPSC stand­
ard, the Commission is not endorsing them as 
the -exclusive method of safe playground 
equipment construction. The Commission be­
lieves. however, that the safety features in 
many of the guidelines, such as those address­
ing protrusions, slip-resistant surfaces, dura­
bility and stability, and so forth, will contribute 
to greater equipment safety, and that publica­
tion of the guidelines as a whole will promote 
greater safetY consciousness among manu­
facturers and purchasers of equipment. 

The guidelines are recommended for play­
ground equipment intended for use in play 
areas of parks, schools, institutions, multiple 
family dwellings, private resorts and recreation 
developments, and other areas of public insti-

. tutional use. The guidelines are not intended to 
apply to amusement park eqUipment, equip­
ment normally intended for sports' use or to 
home playground equipment. Components of 
equipment intended solely for use by the 
handicapped and necessarily modified to ac­
commodate such users safely are also not 
covered by these guidelines. 
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3. Playground Injuries 
The Commission became concerned 

about the safety of public playground equip­
ment after examining the number and kinds of 
injuries associated with use of the equipment. 
A December 1978 CPSC Hazard Analysis, for 
example, estimates that in 1977 about 93,000 
people were treated in hospital emergency 
rooms for injuries associated with public play­
ground equipment. Children 10 years of age or 
younger suffered 4 out of 5 of the injuries. 
Some of these injuries were caused when chil­
dren were struck by moving pieces of equip­
ment such as swings and gliders. Other chll~ 
dren were Injured when they caught an ex­
tremity, such as a finger at a pivot or pinch 
point, or ran or fell against protruding bolts, 
screws or other hardware on the equipment. 
Seven out of every ten injuries, however. were 
caused by falls-the most common play­
ground accident. 

The type of surface on the playground was 
a major factor affecting the number and sever­
ity of injuries associated with falls. Falls onto 
paved surfaces resulted in a disproportionate­
ly high number of severe injuries. While pro-

• tective surfaces such as wood chips, shredded 
tires, sand, etc. may not have reduced the num­
ber of injuries from falls, these materials may 

Hazards Relating to the Most Common 
Types of Public Playground 

Equipment 

Traditional categories of playground 
equipment- swings, slides, seesaws, climb­
ers, and merry-go-rounds- are used in many 
playgrounds throughout the country. The 
following table2 compares the estimated per­
centage of injuries related to a particular type 
of equipment with the percentage of that 
equipment in use: 

INJURIES EQUIPMENT 
IN USE 

Climbers 
, 

42% ,51% 

Swings 23% 20% 
I 

Slides 16% 12% 

Merry-go-rounds 8% 5% 

Seesaws 5% 6% 

All other 6% 6% 

100% 100% 

have reduced the severity of the injuries. Typical accident patterns associated with 
these conventional types of public playground 

The following table 1 presents the estimated equipment are described below. 
percentage of public playground equipment _ 3 

related injuries according to the manner in Climbing Apparatus. Falls accounted for 72 
which the injuries occurred: percent of the injuries from climbing apparatus 

Falls to surface 59% 

Falls - struck same piece of 'equipment 11% 

Falls - from one piece of equipment and 
struck another piece of equipment 2% 

F alls-su btotal , 72% 

Impact with moving equipment 7% 

Contact with protrusions. pinch points. , 

sharp edges and sharp points 5% 
, 

Fell against, onto or into statio~ary 
equipment 8% 

. Unknown 8% 
. , .. ~ .. ' ><--1 

Total 1()()% 
--

(1) Source: NEISS emergency room based special study 
April 10, 1978 - May 1. 1978. U.S, Consumer 
Product Safety Commission. Directorate fo, 
Hazard Identification and Analysis. 
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such as monkey bars, chinning bars, etc. Vic­
tims fell when they slipped, lost their grip or 
lost their balance. Falls occurred, when chil­
dren were swinging from rung to rung, per- . 
forming stunts and jumping on, or from, bars. 

Swings. Sixty-nine percent of the injuries re­
lated to swing~ occurred when children fell or 
jumped from the swings. Twenty-six percent of 
the injuries resulted when the children were 
struck by a moving swing. 

Slides. Seventy-eight i percent, of the injuries 
. on slides were the result of falls over the side, 
from the platform, and from the ladder. Falls 
'were caused by roughhousing, walking up and 
down the slide, losing one's grip, slipping, and 

(2) Source: NEISS emergency roo~ b8Sed specIal study, 
April 10. 1978·' May 1. 1978 and Consumer' 
Deputy Study of Playground SurfaceS. Sep­

, tember 13. 1978 ~ October 16. 1978. U.S. Con­
sumer Product Safety Commission, Director­

. ate for Hazard Identification and Analysis. 



losing balance. Other victims hit protruding 
bolts, struck the slide rim and edge, or slipped 
on the ladder and struck the steps. 

Merry-go-rounds. Most of the injuries associ­
ated with merry-go-rounds resulted from falls 
when children either lost their grip and were 
thrown from the merry-go-round, fell down 
while pushing it. or fell while riding it. In some 
instances those who were pushing were struck 
by the device. Those who fell while on the 
merry-go-round either struck or were struck 
by other gripping bars, or struck the base it-

~ self .. 

Seesaws. Although about one out of every six 
injuries occurred when the victim was hit by a 
moving seesaw, most injuries resulted from 
falls. In some cases, the victims were punc­
tured by long splinters from worn, poorly 
maintained or damaged wooden seesaws. 

Other. Other types of equipment involved in 
injuries were spring action riding equipment, 
rope or tire swings, etc. Typically, falls contri­
buted to over half of the injuries associated 
with this equipment. 

4. Planning aNew Playground 
Surfacing 

As indicated in the preceding chapter on 
playground injuries, falls are the most com­
mon type of playground accident. Commis­
sion studies show that the majority (from 60 to 
70 percent) of playground-related injuries are 
caused when children fall from the equipment 
ard strike the underlying surface. Nearly half 
the injuries that result from falls are to the 
head, and range in severity from minor bruises 
to skull fractures, concussions, brain damage, 
and even death. 

Until recently, little information was avail­
able on the relative ability of surfacing materi­
als to protect children from head injuries re­
sulting from falls. Therefore, the Commission 
sponsored research by the National Bureau of 
Standards to develop a method for assessing 
the energy absorbing characteristics of play­
ground surfaces and to test several commonly' 
used surfaces. 

Analyses of the test results indicate that, 
while they may require little maintenance or re­
pair, hard surfacing material •• uch u upha" 
and concrete do not provide Injury protection 
from accidental fall Impacts and are therefore 
unsuitable for u.e under public playground 
equipment. More resilient surfacing materials 
such as bark, wood chips, or shredded tires, for 
example, appear to provide greater protection 
to a child in the event of a fall. However, these 
materials require continuous maintenance to 
retain their optimum cushioning effectiveness. 

The choice. of surfacing material will, of 
course, be based in part upon local conditions 
and financial considerations. The following 
descriptions of some surfacing materials and 
the environmental conditions which affect 
them are offered to help planners in weighing 
the advantages and disadvantages of various 
surfaces. . 

Organic Loose Material. (Pine Bark Nuggets, 
Pine Bark Mulch, Shredded Hardwood Bark, 
Cocoa Shell Mulch). The cushioning potential 

_ ',~ oL.these.materials _ depends upon cthe air 
. 'trapped within and betWeen the individual par­
. ,tIcles. Therefore, if materials decompose and 

. become pulverized over a' period of time, or 
mix with dirt: they will tend to lose their cush­
ioning properties. Cushioning protection is 

.. also decreased in rainy or humid weather when 
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, the materials absorb moisture and tendto pack' .. 
down, or if the temperature drops and the wet 



"materials freeze. Moisture can also promote 
the growth of various types of microorganisms 
which might allow transmission of communi­
cable diseases. 

Because strong winds can erode these 
materials. reducing the thickness required to 
protect against injury. and because the playing 
action of children can push the protective ma­
terials away from fall areas, frequent grading 
and leveling are necessary to maintain a sug­
gested 6 inch depth. Careful maintenance is 
also necessary to eliminate insects. animal 
excrement and other trash or litter such as 
broken glass. nails. metal tabs from cans, 
pencils or other sharp objects which can be 
concealed by loose material. The cushioning 
protection that the materials provide against 
injuries from falls. however. makes the extra 
care worth the effort. 

Inorganic Loose Materials (Sand, Pea Gravel, 
Shredded Tires, etc.). Like organic loose ma­
terials, these materials also require frequent 
leveling to replace material that is pushed or 
blown away from fall areas, and grading or sift­
ing to remove foreign matter. Under conditions 
of constant use, the materials may combine. 
with dirt or other matter. thus reducing their 
cushioning properties. Again. moisture tends 
to make the materials more cohesive, therefore 
less cushioning. When sand. for example, is 
thoroughly wet, it loses its resiliency. In wet, 
freezing conditions, some materials solidify 
into hard. packed ice. Other types. such as pea -
gravel, may be difficult to run or walk on. In­
organic. like organic loose fill materials, may 
be blown or thrown into children's eyes. Some 
types of rock can also release dust which can 
irritate the skin or nose and mouth. 

Compact Materials (Outdoor Rubber Mat., In­
door Gym Mati, Synthetic Turf, etc.). While the 
cushioning properties of these materials will 
depend upon the foundation or surface over 
which the material is installed. unitary or whole 
materials such as rubber mats generally do 
provide protection from falls from 5 feet or less. 
The materials should always be used on essen-· 
tially level, uniform surfaces. Compact mate­
rials require little maintenance; however. they 
may be attractive targets for defacing. ignition. 
or other vandalism. . 

Soil. In general. soils appearto offer more pro­
tection from injuries than do asphalt or con­
crete. but less than do loose surfacing mate­
rials. Grass may provide additional cushion­
ing. but is difficult to maintain in areas of heavY 
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use. Soil will be influenced by many of the en­
vironmental factors described above. 

Concrete, A.phalt and Paved Surfaces. Al­
though paved surfaces require little or no 
maintenance, they are major contributors to 
playground injuries. Concrete, alphalt and 
IImllar material. are not recommended for u.e 
under playground equipment becaule of their 

. hard, unyielding characterl.tica. 

Layout and Design 

To encourage a child's perceptual and 
motor development. a well-planned play­
ground should offer a wide variety of play 
opportunities. Activities which inVOlve run-

,ning. walking. climbing. dodging. swinging. 
sliding. catching and throwing. or pulling and 
pushing, for example. help children learn to 
move confidently. gain muscle strength and 
control, and refine their coordination. Of 
course. many playgrounds are used by differ-
ent age groups whose interests and abilities 
vary greatly. To allow the space appropriate to 
both the child and the activity. therefore. some 
planners set aside sections of the playground 
for special use. 

For example. playgrounds might include: 

• an open field for ball games. tag. kite-flying. 
etc. where children will have the freedom to 
run without jeopardizing the safety of others 
playing nearby; 

• an area for pre-school children. equipped 
with appropriately sized swings, low slides. 
sand boxes. etc.; 

• an apparatus area ~or conventional play­
ground equipment; 

• a free play area for activities such as tether 
tennis or hopscotch; 

• a paved, multiple use area for court games. 
danCing. general play; 

• an area for quiet actiVities or individual play 
such as arts and crafts. music. drama, soli­
tary games; and 

• other options such as wading pools, shelter 
houses. and landscaped areas. 

',,-) , 

.. Apart from the creative play 'opportunities 
which these special use areas can provide, the ~ 
separation of play spaces will contribute to 
playground safety. Young children can be pro- . 
tected from the more active play of older chil­
dren. Thought may also be given to separate 



but adjoining play areas for handicapped chil­
dren. Because of their disabilities, handi­
capped children may respond more slowly, 
either physically or mentally, to hazardous sit­
uations. Some newer playgrounds have been 
designed to provide activities which all chil­
dren can share, and equipment which all can 
use safely and creatively. 

No matter how play areas are organized, 
however, it is essential to provide adequate 
space around each piece of playground equip­
ment. Planning should take into account the " 
equipment's "use zone," that is, any activity or 
movement which can be expected around the 
equipment. For example, sufficient space 
should be allotted for swing sets to accommo­
date the largest arc through which the swing 
travels, including a child's extended legs. Ade­
quate room must also be provided for children 
to exit slides, jump from swings, and "spin-off" 
from merry-go-round~. Buildings, paths and 
walkways, gates, fences, and other play areas 
such as sand boxes should be located at least 8 
feet away from the estimated use zone associ­
ated with a piece of playground equipment. 

Equipment should also be arranged to ac­
commodate the traffic of children at play. For 
example, playground apparatus should be 
placed away from ball fields or other areas 
where running children, intent upon their 
games, may accidentally move in front of _ 
swings, exit areas of slides, etc. Also, equip­
ment should be placed so that one area is not 
overcrowded while another area remains 

lunderused. Poorly placed eqUipment can lead 
to misuse and accidents. 

Generally, mapping out playground space 
before purchasing or installing permanent 
pieces of play eqUipment can encourage 
varied and safe actiVity. As areas are mapped 
out, planners should consider the traffic pat­
terns which will result. Ample pathways should 
link activity areas, provide easy access from 
one piece of equipment to another and offer 
unobstructed vision from a child's height.. 

~ Smoothly flowing traffic will eliminate many' 
accidents such as collisions between children 
and equipment and between children and 
other children. 

, ' 

" 'Planners should try to keep the site free 
from • major visual barriers which would 
hamper supervision of the entire space. A 
fence or a relatively impenetrable border suc~ 
as shru bbery or trees shou Id enclose the enti re 
site to keep children within the grounds and 

, 'J" 
,.' 

.• --« '->"-'~.-$", 
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prevent them from running into the street. The 
. playground should be designed to permit max­
imum drainage so it can dry out as quickly as 
possible. 

Whenever space and resources permit,con­
slderation should be given to providing rest­
room facilities and pay telephones with per­
manently . posted emergency' nu'mbers. 
Benches or other seating are usually appreci­
ated by both children and adults. 

Equipment 

While manufacturers of public playground 
equipment conduct extensive tests of design 
and structural integrity, purchasers of equip­
ment can help further playground safety by 
carefully' reading ahd following information 
supplied with the equipment. Instructions for 
properly t assembling equipment, including 
drawings, photos and other illustrations pro­
vided with each piece of playground equip­
ment, should be followed carefully. To assure 
that equipment is properly installed, all direc­
tions, such as specifications for tig htening 
nuts and bolts, must be adhered to. 

Equipment selected should be constructed 
of materials which have proved durable in a 
playground or other outdoor setting. Metals 
should be painted or galvanized to prevent 
rust, and wood surfaces treated to prevent 

. wood rot. No substances should be used in the 
material or treatment processes that, if re­
leased from equipment, could injure children if 
ingested, inhaled, or absorbed through the 
skin. 

Purchasers should heed the inanufac­
turers' recommendations for equipment spac­
ing, as well as any warnings which caution 
against installing playground equipment over 
hard or unyielding surfaces. Many promotion­
al materials and installation Instructions will 
warn against placing equipment over paved, 
surfaces such as concrete and' asphalt be­
cause falls to these surfaces result in m~re 
severe Injuries than do falls to more resilient 
surfaces."· 

Manufaqturersshould also provide instruc­
tions for anchoring equipment securely to the 

':ground and directions for maintena'nce'and'" 
general upkeep. Whenever p'osslble,a perma-

r nent, durable label shOUld appear on each unit 
identifying the manufacturer, unit model, 
month and year of manufacture. This data will 
allow purchasers to reach the manufacturer for 
additional information or to order parts for re­
pairs. 



The following guidelines for equipment 
safety were suggested by studies conducted 
by the National Bureau of Standards for the 
CPSC. These guidelines are not mandatory re­
quirements for the design and construction of 
public playground equipment, and the Com­
mission is not endorsing particular specifica­
tions in the guidelines. However, the Commis­
sion believes that publishing guidelines in this 
fashion will promote safer equipment. 

General Hazards 

Entrapment. No component or group of com­
ponents should form angles or openings that 
could trap any part of a child's body or a child's 
head. If part of an accessible opening is too 
small to allow children to withdraw their heads 
easily and the children are unable to support 
their weight by means other than their heads or 
necks, strangulation may result. Swinging ex­
ercise rings (See Figure 1) with diameters of 5 
to 10 inches, for example, could present such 
an entrapment hazard and should be removed. 

l 

FIGURE 1 

. Similarly, children might become caught while 
trying to climb between narrowly spaced hori­
zontal bars. If the distance between the bars is 
less than the height of a child's head, children 
will have difficulty rotating their heads back­
ward to free them. 

Clothing Entanglement. In general, accessi­
ble parts of moving apparatus and compo­
nents next to sliding surfaces-ladders and 
uprights. protective barriers, handrails, etc.-. / 
should be deSigned so they cannot catch a 
child's clothing. If clothing is entangled, the 

1 ,.' 
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equipment's or child's momentum is often 
great enough to cause loss of balance or an in­
jury. 

Sharp points, comers, and edges; pinch and 
crush poln"; protrusions and prolectlons. 
Playground equipment should present no ac­
cessible sharp edges or protruding pOints or 
ends that could cut or puncture children's skin 
or catch their clothing (See Figures 2 and 3). 

FIGURE 2 

FIGURE 3 

Manufacturers usually provide self-locking 
nuts or other devices to prevent nut and bolt 
assemblies from coming apart; these fasteners 
and exposed ends of bolts should be covered 
with smoothly finished protective caps which, 



When correctly inst~lIed, are not removable by 
hand. Similarly, exposed ends of tubing which 
can lacerate or puncture a child's skin on im­
pact should be covered with caps or plugs. 
Open ended .. s .. hooks (See Figure 4) that can 
catch clothing should also be avoided. If there 
are such open hooks, pinch the ends tightly 
closed. 

THIS NOT THIS 

FIGURE 4 

Whenever possible, avoid equipment with ac­
cessible pinch, crush, or sCissor-like areas 
caused by adjacent moving components. Un-

, protected moving parts on gliders, merry-go­
rounds, or seesaws, for example, could crush 
or pinch a child's fingers. 

Guidelines for Specific Equipment 

Climbing Equipment. Jungle gyms, monkey 
bars, geometric domes, and horizontal and 

'arch ladders are popular types of climbing 
equipment. Other pieces may be designed to 
represent animals, ships, trains, etc. Regard­
less of configuration, the spaCing of support 
members and climbing bars should be closely 
examined to ensure that it is neither too wide 
nor too tall to match children's arm or leg 
reaching abilities. Rungs of horizontal ladders, 
climbing bars, handrails, and other compo­
nents intended to be gripped by the hands 
should be designed to be easily grasped by a 
child's hands. Preferably the components 
should be cylindrical and approximately 1% 
inches In diameter, a size which average five­
year-old children can grip comfortably and se­
curely. 

Climbing equipment should not lure a child 
to make an easy climb to the top without pro­
viding a way for the child to descend as easily, 
or furnishing a way out to another platform or 
piece of equipment for descent. A simple arch 
ladder, for example, may not offer an easy 
"way out" option. A child who begins this activ­
ity is forced to complete it, especially if others 
are waiting a turn to use the equipment. 
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Using bright, contrasting colors on rungs 
or steps of climbing equipment can help chil­
dren to perceive distances more accurately. 
thus improving their spatial judgment. Highly 
textured, slip resistant materials may enhance 
a child's gripping ability while at the same time 
increasing the amount of sensory feedback 

, received while climbing. 

Swings. Frequently swings stand as separate 
units on a playground. There may be from two 
to six or more swings in a series. A minimum 
clearance of 18 inches is recommended be­
tween the outside edges of swings and be­
tween the swings and nearby components 
such as frames or supporting structures. 
Clearance. may need to be greater for tire 
swings or other swings that move in more than 
the traditional forward-backward direction. If 
the clearance is insufficient, swings may acci­
dentally, bump one another or other pieces of 
equipment. On the other hand, too wide a 
clearance might encourage a hazardous flow 
of traffic. Swings on swing sets should be lo­
cated away from other activities or equipment 
to help prevent children from running into, 
moving swings while chasing balls or when 
distracted by other activities. 

A free swinging, empty swing seat can 
cause serious injury if it hits a child's head. 
Such an impact can result when children 
wander into the path of a swinging seat. To re­
duce the risk of serious injury, seats should be 
constructed of lightweight material such as 
plastic, canvas, or rubber. To help prevent cuts 
or scrapes, all seats should have smoothly 
finished or rounded edges. Tire swings are 
popular because they permit multiple occu­
pancy and may provide less potential for harm­
ful impact. Support frames for all swing sets 
should be designed to discourage climbing. 

Slides. Sliding boards range from 4 to 16 feet 
in height and may be straight, spiral, wave or 
tubular (totally enclosed). Some short slides 
are wide enough to permit children to slide 
side by side .. ' 

To reduce the possibility of excessive 
speed, the average incline of the sliding sur­
face should not exceed 30 degrees. Most slides 
available today have slide beds that are twice 
as long as they are high, with a resulting aver­
age incline of about 26 degrees. This design 
provides for a reasonably safe sliding speed. 

Slides over 4 feet high should be equipped 
with sides at least 21h inches in height for the 

I' 



entire length of the sliding surface. These bar­
riers also serve as hand and foot guides to help 
prevent falls off the edges of the slide. 

Protective barriers for the area at the' top of 
the slide help prevent falls while the child is 
changing from a climbing to a sliding position. 
As a safety precaution,.slides over 4 feet high 
should have barriers at least 38 inches high. 
Solid barriers. or barriers with vertical rather 
than horizontal cross pieces. may discourage 
climbing. A horizontal platform at least 10 
Inches in length and as wide as the sliding sur­
face at its entrance will help children easily 
make the transition from climbing to sliding. 

Exit surfaces at the bottom of slides over 4 
feet high should be at least 16 inches long and 
essentially parallel to the ground. To help chil­
dren regain their upright posture and balance 
when their feet touch ground, the height of the 
exit should be between 9 and 15 inches above 
the ground. All slide exits ~hould be located in 
uncongested areas out of the way of other play 
traffic. 

Steps and rungs on slides and other equip­
ment should be evenly spaced with at least 7 
and not more than 11 inches between them to 
accommodate the arm and leg reaches of chil­
dren. Steps and rungs should be at least 15 
inches wide and horizontal to within plus or 
minus 2 degrees and corrugated. grooved or 
covered with a permanent slip resistant finish 
that is effective under both wet and dry condi­
tions. 

Stairways and ladders with steps should 
have continuous handrails on both sides. The 
handrails should be placed at a height which 
will allow the child to stand erect over each 
step. 

To prevent unnatural or unusual climbing 
angles, ladders with rungs should have aslope 
between 75 and 90 degrees when measured 
from the horizontal. Ladders with steps should 
have a slope between 50 and 75 degrees and 
stairways should have a slope no greater than 
35 degrees (See Figure 5). 

Because metal slides ,left in the sun can 
cause burns, they should be placed in shaded 
areas or installed so that the sliding surface 
faces north whenever possible. Placing metal 
slides in a shaded location will also prevent 
them from reflecting the glare of the sun and 
interferiryg with children's vision. 

Merry-Go-Rounds. The rotating portions of 
merry-go-rounds (the platform or base on 
which children stand or sit) should have an ap­
proximately circu lar shape. Handrails 
attached to the base to help prevent falls from 
the equipment should not protrude beyond the 
edge of the base. Such a design will reduce the 
risk of injury resulting from children walking 
into the path of the moving equipment. To en­
sure that no part of a child's body could pass 
through an opening and contacta stationary 
object beneath the apparatus, the rotating 
base of the equipment should have no spaces 
or openings that would permit penetration by a 
;'od 3/10 of an inch in diameter. 

FIGURE 5 
(SIDE VIEW) 
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5. Making Existing' Playgrounds 
Sater 

Public playground equipment can general­
ly be expected to last from 10 to 1S years. Al­
though manufacturers continue to redesign 
equipment to make it more enjoyable and 
safer, many years may pass before new equip­
ment reaches the nation's playgrounds and 
makes a substantial impact on playground in­
juries. 

Thus retrofitting ' and maintaining existing 
playgrounds and equipment playa vital role in 
improving playground safety. While some of 
the following suggestions for retrofitting or , 
modifying playgrounds have been discussed 
earlier in this handbook, they are worth repeat­
ing here: 

• Remove equipment from a.pha" or concrete 
surface •. Vacated areas can then be used 
for other activities such as hopscotch or 
basketball. If removing equipment is not fea­
sible, cover the areas under equipment with " 
heavy duty mats, etc., or add shock absorb­
ent surfacing material in trouble areas, espe­
cially around high slides or areas where falls 
frequently occur. 

• If equipment is crowded together causing an 
uneven distribution of children, consider 
moving some pieces out of the densely pop­
ulated area fo ease traffic. ' 

• Do not hesitate to eliminate a piece of equip­
ment which has been associated with fre­
quent injuries. Take special note of slides 
more than 10 to 12 feet high; they present the. 
potential for serious injury in the event of a 
fall. 

• Equipment should be firmly anchored in the 
ground by concrete. Place concrete footings 
below ground level (See Figure 6) to prevent 
tripping and to protect a child in case of a 
fall. ' 

• If any exposed concrete footings do exist, 
cover them with earth or padding. Also con­
sider recovering worn surfaces where rocks 
or other hazards may protrude. ' 

.. Consider installing fencesor other barriers 
between areas for active play, such as ball 
fields, and the immediate playground area 
where equipment is installed. Areas for run­
ning games may be separated from areas tor 
passive play, picnicking, etc. Playgrounds 
should always be separated from roadways 
by a fence, wall, or other barrier. 

! .- . , - ,",-- " 
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FIGURE 6 

• Barriers may also be installed between tradi- -
tional apparatus and discovery or adventure 
playgrounds where children may be using 
tools and similar equipment. 

• Remove one or two swings to reduce over­
crowding of swingsets. 

• Replace heavy swing seats with lightweight 
seats, e.g. canvas or plastiC. Add tire swings, 
because they permit safe use by several chil­
dren at one time, and their safety record ap­
pears to be better than that ot conventional 
swings. Drill holes in tire swings to aSsure 
water drainage. 

• Remove single cables, wires, ropes, or simi­
lar obstructions between play units which a 
child might accidentally run into or trip over. 
(This recommendation is not intended to 
eliminate items such as guard railings or 
series of ropes and cables such as cargo nets 
and climbing grids.) 

• Install, or paint on, slip resistant surfaces on 
, climbing and gripping components. 

'. Consider color coding equipment for differ­
ent age grbups and posting explanatory 
signs in prominent locations. Bright colored 
paint or tape can also make a potentially haz­
ardous protrusion on a piece of equipment 
more visible. ' 

• When a playground leader is not present. 
, consider restricting children aged 1 to strom 

playground equipment unless they are 
accompanied by an adult. 

• Provide clearly marked pathways and en-

'. ~" 
' , . ... ', -



). 

courage children to keep to the paths rather 
than cutting through areas where swings. 
merry-go-rounds. etc. are in motion. 

• Homemade or community built equipment 
made of logs. railroad ties or landscape tim­
ber should receive special inspection and 
maintenance for splinters, rough edges. 
sharp corners, and loose or protruding nails. 
nuts, bolts, etc. Because cedar, redwood, 
and pressure treated lumber tend to resist 
deterioration. these materials are recom­
mended in areas where the wood comes in 
contact with soil or in humid climates. 

• Knowledge of first aid and accident preven­
tion is very useful. In order to get help fast 
when needed, post emergency numbers in a 
prominent location-near a telephone, if one 
is available. 

• Clean playgrounds regularly, being alert for 
hazards such as broken glass or sharp metal 
objects. Whenever possible, provide trash 
receptacles and empty them frequently. 

• A regular inspection and maintenance 
schedule is essential to ensure the safety of 
the equipment and surrounding area. (See 
checklist on page 12 for suggestions.) 

, .~ 
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6. Summary 
This handbook has provided some general 

guidelines for playground equipment and sug­
gestions for the design, layout, surfacing and 
operation of public playgrounds which can 
help to make children's play safer. 

Because children will use playground 
equipment in ways for which the equipment is 
not Intended, however, even after design and 
mechanical hazards have been addressed and 
information and education programs under­
taken, public playground equipment may still 
be associated with some accidents and inju­
ries. 

Thus, close supervilion of children as they 
play and intensive classroom and home In­
struction about lafe, behavior on playground 
equipment make an important contribution to 
playground safety. Through the attention and 
care of parents; schools, and community or­
ganizations, the number and severity of play­
ground injuries can be further reduced. 



7 .. Playground Safety Checklists 

Suggested Public Playground 
Maintenance Checklist 

Inspections should be conducted on a fre­
quent, regularly scheduled basis. Following 
are some of the danger points that should be 
checked on each tour: 

• Visible cracks, bending, warping, rusting, or 
breakage of any component. 

• Deformation of open hooks, shackles. rings, 
links, etc. 

• Worn swing hangers and chains. 

• Missing, damaged,' or loose swing seats; 
heavy seats with sharp edges or corners. 

• Broken supports/anchors. 

• Footings exposed, cracked, loose in ground. 

• Accessible sharp edges or pOints. 

• Exposed ends of tubing that should be 
covered by plugs or caps. 

• Protruding bolt ends that do not have 
smooth finished caps and covers. 

• Loose bolts. nuts, etc. 

• Splintered, cracked or otherwise deterio-
rated wood. . 

• Lack of lubrication on moving parts. 

• Worn bearings. 

• Broken or missing rails, steps, rungs, seats. 

• Surfacing material worn or scattered (in 
landing pits, etc.). 

• Hard surfaces, especially under swings, 
slides, etc. 

• Chipped or peeling paint. 

.• Vandalism (broken glass, traSh. etc.). 

• Pinch or crush points (exposed mecha­
nisms, junctures of moving components, 

. f) . (-, e.g., axiS 0 seesaw. 

• Tripping hazards such as roots; rocks or 
other environmental obstacles. 

• Poor drainage areas. 

" 
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Suggested Public Playground 
Leader's Checklist 

• Prepare written guidelines for playground 
operation. defining goals and procedures. 

• Insist on first aid and accident training for 
playground leaders. 

• Provide for constant supervision by estab­
lishing a written schedule. 

• Instruct children and playground supervi­
sors on how to use equipment. (Playground 
equipment safety should be taught in the 
classroom.) 

• Conduct daily ·cleaning and check for 
broken glass and other litter. 

• Do not permit children to use wet or dam­
. aged equipment. 

• Do not permit too many children on the 
same piece of equipment at the same time; 
suggest that children take turns, or direct 
their attention toward other equipment or 
activities. 

• Constantly observe play patterns to note 
possible hazards and suggest appropriate 
equipment or usage changes. 

• Make periodic checkups. and request that 
worn or damaged pieces of equipment be re­
placed. 

• Prepare written accident reports with 
special attention to surface conditions, type 
and extent of injury, age and sex of child, 
how the accident occurred, and weather 
conditions. 
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Suggested Public Playground 
Planners' and Installers' Checklist 

• Separation of equipment for different age 
groups. ' 

• Placement of swing(s} or swing sets away 
from other activities or equipment. 

• Adequate space for children to exit equip­
ment such as slides or merry-go-rounds. 

• Layout designed to promote a safe flow of 
traffic between areas. . 

• Fencing or other barriers to separate the 
playground from adjacent streets. 

• Clearly marked "danger" zones (e.g., those 
areas covered by swinging seats from swing 
sets and areas in front of sliding boards). 

• No equipment installed over hard surfaces 
such as concrete or asphalt. 

• Accessible components of equipment adja­
cent to sliding surfaces shaped so that a 
child's clothing cannot be caught as the 
child uses the slides. 

.I 
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• No component or group of components 
forming angles or openings that could trap a 
child's head or any part of a child's body. 

• Protective barriers on surfaces which are 
elevated more than 30 inches from an under­
lying surface. assuring that the barriers do 

. not create another hazard (i.e., horizontal 
cross pieces on which children can cHmb). 

• Handgripping components of size and 
shape to make them easy for a child to grasp. 

• Climbing and gripping surfaces which are 
slip resistant under both wet and dry condi­
tions. 

• Explanation signs where needed, e.g., in 
color coded areas. 
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For further information, write: 

u.s. Consumer Product Safety 
. Commission I. 

Washington, D.C. 20207 

To report a product hazard or a product-related injury. 
~Tite to the U.S. Consumer Product Safety Corn­
mission. Washington. D.C. 20207, or call the toll­
free hotline: 800-638-CPSC. A teletypewriter for 
the deaf is available on the following numbers: 
National 800-638-8270. Maryland only 800-492-8104. 

Regional Office Addresses 
MIDWESTERN REGIONAL OFFICE 
230 South Dearborn Street. Rm. 2945 
Chicago. Illinois 60604 
(312) 353-8260 

SOUTHEASTER1\; REGIO~AL OFFICE 
730 Peachtree Street, N.E., Suite 871 
Atlanta. Georgia 30365 
(404) 881-2231 

NORTHEASTERN REGIONAL OFFICE 
6 World Trade Center 
Vesey Street. Rm. 301 
New York, New York 10048 
(212) 264-1125 

SOUTHWESTERN REGIONAL OFFICE 
1100 Commerce Street. Rm ICIO 
Dallas. Texas 75242 
(214) 767-0841 

WESTERN REGIONAL OFFICE 
555 Battery Street, Rm. 416 
San Francisco, California94111 
(415) 556-1816 

CPSC Resident Posts 
Albuquerque, New Mexico 
Baltimore, Maryland 
Boston, Massachusetts 
Bridgeport, Connecticut 
Buffalo. New York 
Charlotte, North Carolina 
Cincinnati, Ohio 
Cleveland, Ohio 
Denver, Colorado 
Detroit, Michigan 
Honolulu. Hawaii 
Houston, Texas 
Indianapolis, Indiana 
Kansas City.' Missouri 
Little Rock, Arkansas 
Los Angeles, California 
Miami, Florida 
Milwaukee. Wisconsin 
New Orleans, Louisiana 
Orlando, Florida 
Philadelphia, Pennsylvania 
Phoenix, Arizona 
Pittsburgh, Pennsylvania 
Portland, Oregon 
Rockville, Maryland 
San Juan, Puerto Rico 
Seattle, Washington 
St. Louis. Missouri 
S1. Paul. Minnesota 
Trenton, New Jersey 
Tulsa, Oklahoma 

This document is in the public domain. It may be repro­
duced in part or in whole by an individual or organization 
without permission. If it is reproduced, however, the Com­
mission would appreciate knowing how it is used. Write 
the U.S. Consumer Product Safety Commission, Office of 
Information and Public Affairs, Washington, D.C. 20207. 

The U.S. Consumer Product Safety Commission (CPS C) 
is an independent regulatory agency charged with reduc­
ing unreasonable risks of injury associated with consumer 
products. CPSC is headed by five Commissioners ap-. 
pointed by the President with the advice and consent of 
the Senate. 
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1. Introduction 
This handbook suggests safety guidelines 

for public playground equipment and de­
scribes characteristics of various surfaces 
used under the equipment as the surfaces re­
late to injuries from falls. These safety guide­
lines are based on work performed fortheCon­
sumer Product Safety Commission{CPSC) by _ 
the Nationa/Bureau of Standards (NBS). This 
particular handbook is technical and is in­
tended for use mainly by manufacturers, in­
stallers, school and park officials and others 
interested in technical criteria for public play­
.ground equipment. Manufacturers can .use this 
information to design new equipment, and 
purchasers such as school and park officials 
can use it to help in the selection of appropriate 
equipment. The handbook may also be helpful 
in considering design and layout for Improving 
playground safety. 

Because the majority of public playground 
equipment injuries involve falls from theequip­
ment, this handbook also presents information 
regarding the methodology for assessing 
impact attenuation of surfaces in relation to 
head injury. The handbook contains informa­
tion on surfacing materials commonly avail­
able which might minimize head injury in fall 
situations. 

A companion handbook has been prepared 
for general use by the public which summa­
rizes these safety guidelines in less technical 
terms. The companion handbook also offers 
some general advice on the design, mainte­
nance, retrofit and surfacing of public play­
grounds. 

2. Background 
The CPSC has been studying public play­

ground equipment for a number of years in an 
attempt to reduce playground injuries. In 1977 
alone, for example, an estimated 93,000 inju­
ries associated with public playground equip­
ment were treated in hospital emergency 
rooms. 

The Commission first became involved with 
playground safety in 1974, when a consumer 
petitioned CPSC to develop mandatory safety 
standards for public playground equipment. 
The National Recreation and Park Association 
(NRPA) was selected by the Commission to 
develop a draft standard. In 1976, when the 
NRPA draft standard was completed, the Com­
mission contracted with the National Bureau 
of Standards for additional technical wo~k 
needed to revise the NRPA recommended 
standard. Because surfaces under equipment 
appeared to playa major role in equipment 
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injuries, the Commission also asked NBS to 
develop a method for testing various surraces 
commonly used under playground equipment. 
The results of the NBS studies and research 
provide the basis for this two-volume hand­
book for public playground safety, 

While the Commission's initial work was 
clearly oriented toward deveJoping mandatory 
safety standards for eqUipment, the Commis­
sion decided not to issue such a mandatory 
standard. Over the years, its evaluation of play­
ground safety led the Commission to conclude 
that a mandatory specification rule by itself 
would not adequately add~ess the problem of 
playground injuries. Such factors as the di­
verse ways equipment is used, the varying 
quality of supervision on equipment, equip-

. ment placement, .and equipment maintenance 
all play a part in playground injuries. In 
addition, most injuries associated with play­
ground equipment involved falls, which would 
not be addressed by equipment specifications 
alone. 

The Commission believes, however, that 
the results of the studies and research con­
ducted by the NRPA and NBS can serve as 
guidelines for the design of public playground 
equipment, and can be used by people 
involved with playground safety to help reduce 
the frequency and severity of injuries associ­
ated with equipment. Technical rationale is 
provided to explain each guideline. The guide­
lines are not a CPSC standard and are not 
mandatory requirem_ents. 

Since the guidelines are not a CPSC stand­
ard, the Commission is not endorsing them as 
the exclusive method of safe playground 
equipment construction. The Commission be­
lieves, however, that the safety features in 
many of the guidelines, such as those address­
ing protrusions, slip-resistant surfaces, dura­
bility and stability, and so forth, will contribute 
to greater equipment safety. and that publica­
tion of the guidelines as a whole will promote 
greater safety consciousness among manu­
facturers and purchasers of equipment. 

The guidelines are recommended for play­
ground equipment intended for use in play 
areas of parks, schools, institutions, multiple 
family dwellings, private resorts and recreation 
developments. and other areas of public insti­
tutional use. The guidelines are not intended to 
apply to amusement park equipment, equip­
ment normally intended for sports' use or to 
home playground equipment. Components of 
equipment' intended solely for use. by the 
handicapped and necessarily modified to ac­
commodate such users safely are also not 
covered by these guidelines. 



3. Definitions 
The following definitions apply for the pur­
pose of these guidelines: 

Accessible - Any part of the equipment that 
may be contacted by any body part under 
conditions of normal use. 

Clearance height - The vertical distance be­
tween the underlying surface and the 
lowest part of the suspended memberwhen 
the suspended member is in its rest posi­
tion. 

Composite unit - A combination of two or 
more play devices linked together to pro­
vide a variety of play activities in one inte­
gral unit (e.g., a combination climber, slide 
and balance beam). 

Entrance height - The vertical distance be­
tween the underlying surface and the 
uppermost part of the inclined sliding sur­
face of a slide. 

Entrapment - Any condition which impedes 
withdrawal of a body or body part that has 
penetrated an opening. 

Exit region - That part of the sliding surface 
at the exit end of a slide intended to aid the 
user in exiting safely. 

Fasteners - Those parts of the equipment 
such as clamps, bolts, hooks, screws, or 
other hardware used to join components. 

Hand railing - A device intended for use by 
the hands to provide body balance and sup­
port in maintaining a specific body posture. 

Ladder - A device having a slope greater 
than 50 degrees from a horizontal plane, 
and consisting of a series of rungs or steps 
on which a person may step while ascend­
ing or descending. 

Longitudinal component - A component 
(bar, rung, etc.) which provides an opportu­
nity for climbing and is within 45 degrees 
from a horizontal plane. 

Maximum user - A twelve year old child. 
Measurements of maximum user charac­
teristics are the 95th percentile values for 
combined sexes. (See Reference 17). 

Minimum user - A five year old child. Meas­
urements of minimum user characteristics 
are the 5th percentile values for combined 
sexes. (See Reference 17). 
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Normal use - Use of the equipment in a 
manner intended by the deSigner or manu­
facturer or which conforms to play patterns 
that have been established by traditional 
practice. 

Opening - A space bounded partially or 
completely by edges or surfaces of a struc­
ture. 

Peak acceleration - The maximum acceler­
ation imparted to a testheadform during 
impact tests of suspended members or sur­
facing materials. 

Pinch and crush point - The point at which 
the movement of elements relative to each 
other or to a fixed component represents a 
pinching. crushing. or shearing hazard to 
any body part. 

Potential impact region - Any part of the 
front or rear surface of a suspended mem­
ber which can contact an object in its in­
tended path, 

Protective barrier - A side enclosing device 
around an elevated surface that aids in the 
prevention of falls to lower levels. 

Protrusion - An element or component that 
protrudes from the equipment in any plane 
or direction in a manner posing a potential 
impact hazard. 

Reasonably foreseeable misuse - Use of the 
equipment in a manner not originally in­
tended by the designer or manufacturer 
and not considered customary, but which 
may be anticipated through knowledge of 
children's behavioral patterns when using 
such equipment. 

Rotating equipment - Any equipment which 
rotates about a vertical axis, such as merry­
go-rounds, whirls, maypoles, etc .. 

Rung - A ladder crosspiece which is in­
tended to be used as a foot support and as a 
hand grip in the normal use of the ladder. 

Sharp edge - Any edge that can cut the skin 
during normal use. 

Slide - An apparatus having an inclined sur­
face used for sliding. 

Spiral slide - A slide whose sliding surface 
(chute) when projected onto a horizontal 
plane is curved. 

Stability - The ability of an apparatus to 



withstand maximum anticipated forces 
which actto tip or slide the equipment when 
properly assembled and installed. 

Stairway - A device having a slope of 50 de­
grees or less from a horizontal plane and 
consisting of a series of steps which can be 
used for ascending or descending. 

Step - A horizontal crosspiece of a ladder or 
stairway intended for use primarily as a foot 
support. 

Straight slide - A slide with a sliding surface 
which when projected onto a horizontal 
plane is not curved. 

Suspended member - That part of a swing 
assembly which is intended to be occupied 
by one or more users in the act of swinging. 

Suspending elements - Those parts of the 
swing assembly, such as chains, ropes, 
cables, tubes, etc., that are used to suspend 
a suspended member from an overhead 
supporting structure. 

Swing - Play equipment used for swinging, 
consisting of the supporting structure and 
one or more swing assemblies. 

Swing assembly - An apparatus intended 
for use by one or more users for swinging, 
consisting of a suspended member and its 
necessary suspending elements and fas­
teners. 

Underlying surface - The top level of the 
natural ground or surfacing material placed 
under and around the equipment. 

Use zone - The total space under and 
around installed equipment that is neces­
sary for the user to complete the intended 
activity (e.g., swinging out, exiting from a 
slide, etc.). 
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4. Assembly, Installation and 
Maintenance 
Instructions - The manufacturer should in- 4.1 
clude the fol/owing with each piece of equip-
ment or composite unit: 

• Instructions and necessary drawings, 
photos, or other illustrations for proper 
assembly that include torque specifications 
for bolts and nuts and a listing of all compo­
nents that includes part names and numbers 
where appropriate. 

• Instructions and necessary drawings, 
photos, or other illustrations that provide 
essential information for installing the 
equipment or composite unit in accordance 
with the safety design intentions of the 
manufacturer. (For swing assemblies, these 
instructions should specify the manufac­
turer's recommended maximum length for 
suspending elements.) 

• The manufacturer's recommended use 
zones for determining the placement of 
equipment. 

• Instructions for the general maintenance of 
the equipment or composite unit. 

NOTE: All promotional material and Installa­
tion instructions should caution 
against Installing playground equip­
ment over paved surfaces such as con­
crete and asphalt because falls to these 
surfaces may result in more severe in­
juries than falls to more resilient sur­
faces. 

Identification - A durable label should be per- 4.2 
manently attached to each major unit (e.g. 
slide, climber, etc.) or composite unit identify-
ing: manufacturer, model and month and year 
of manufacture. This label should be placed on 
the equipment in a prominent location. 



5. Materials of Manufacture and 
Construction 

5.1 Durability - Generally, equipment should be 
constructed using materials that have a dem­
onstrated record of durability in the play­
ground or a similar outdoor setting. New ma­
terials without a demonstrated record of dura­
bility may need to be tested in a manner con­
sidered appropriate by the manufacturer. 

5.2 Finish - Materials subject to corrosion or dete­
rioration should be plated. galvanized, 
painted, preserved, or otherwise treated to re­
sist these effects. The manufacturer should 
ensu re that users of the playground equ ipment 
cannot ingest, inhale, or absorb through body 
surfaces any hazardous substances used in 
the treatment process. 

5.3 Stability - When properly installed as directed 
in the installation instructions or as specified 
on construction drawings. the equipment 
should withstand maximum anticipated forces 
generated by the users which might tend to tip 
or slide it. 

5.4 Hardware - Lock washers, self-locking nuts, or 
other locking means should be provided for all 
nuts and bolts. Fasteners and connecting and 
covering devices, when torqued and installed 
in accordance with the manufacturer's instruc­
tions, should not loosen or be removable with­
out the use of tools. 
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6. Strength of Individual Compo­
nents and Structures 

Recommendation - Manufacturers should test 6.1 
their playground equipment to determine if it is 
strong enough for its intended use. 

The NBS has developed strength tests that can 
be used for playground equipment compo-
nents and supporting structures. NBS recom­
mends that playground equipment, when 
tested in accordance with those tests de­
scribed in Paragraph 6.2. should withstand the 
specified loads. During and after the test there 
should be no visible crack or breakage of any 
component. There should be no other form of 
permanent deformation of any component that 
may adversely affect .the structural integrity or 
safe use of the equipment. In the case of indi­
vidual swing assemblies. hooks, shackles, 
rings and lin ks should not open more than one-
half of the cross sectional diameter of the com­
ponent that they are intended to constrain. 

Suggested Test Method - Make sure that the 6.2 
equipment is assembled and installed in 
accordance with the accompanying instruc­
tions. or supported in an equivalent manner. 
Test individual components and the support-
ing structure separately. Determine and apply 
the loads as specified in the following para­
graphs. Apply the load gradually, attaining 
(but not exceeding) the specified value. Main-
tain the load for at least five minutes. Where 
specified, apply the load through appropriate 
load distribution devices of dimensions shown 
in Figure 1. 

BLOCK STRAP 

t 

! °fiJ-:: 
/ 

L 1/2" RADIUS (APPLIES TO ALL 
EXCEPT 4 TOP EDGES) 

NOTE:(1) BLOCK MADE OF ANY 
RIGID MATERIAL. 

(2) VARY DIMENSION "x" AS 
REQUIRED 

(3) ALL DIMENSIONS ARE IN 
INCHES. 

FIGURE 1 - LOAD DISTRIBUTION DEVICES 



NO TE: If a structural member supports a com­
posite unit, load the unit simultaneous­
ly in accordance with the appropriate 
paragraph of Section 6. For swing 
assemblies with foot supports, load the 
seat and foot support separately. 

6.2.1 Swing Assemblies and Structures Supporting 
Swing Assemblies. 

6.2.1.1 Single Occupancy Swing Assemblies - For 
swing assemblies intended for single occu­
pancy, place a load distribution device on the 
center of the seat and apply a vertical down­
ward force of 1200 pounds. Apply the force 
gradually until it attains but does not exceed 
1200 pounds within a period of one minute. 
Maintain that force for five minutes. 

6.2.1.2 Multiple Occupancy Swing Assembly - For 
swing assemblies intended for multiple occu­
pancy, place a load distribution device on the 
center of each seat. Apply vertical downward 
force of 725 pounds to each loading device 
simultaneously. Apply the force gradually until 
it attains but does not exceed 72~ pounds per 
device within a period of one minute. Maintain 
that force for five minutes. 

6.2.1.3 Trapeze Bar - For swing assemblies consisting 
of a trapeze bar or ring, place a loading strap 
on the center of the trapeze bar or ring and 
apply a vertical downward force of 1200. 
pounds. Apply the force gradually, until it 
attains but does not exceed 1200 pounds with­
in a period of one minute. Maintain that force 
for five minutes. 

6.2.1.4 One Foot Support - Test individually foot sup­
ports that are intended tosupport only one foot 
(similar to the example shown in Figure 2). 
Place a load distribution device centered on 
the position intended to support a user's foot 
and apply a vertical downward force of 484 
pounds. Apply the force gradually, until it 
attains but does not exceed 484 pounds within 
a period of one minute. Maintain that force for 
five minutes. 

6.2.1.5 Both Feet Support - For foot supports that are 
intended to support both feet (similar to the 
example shown in Figure 3) place a load dis­
tribution device centered in the position in­
tended to support each user's feet. Apply ver­
tical downward force of 725 pounds gradually, 
until it attains but does not exceed 725 pounds 
per device within a period of one minute. Main-
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tain that force for five minutes. 
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\1" 
FOOT SUPPORTS 

FIGURE 2 - FOOT SUPPORT INTENDED 
. TO SUPPORT ONE FOOT 

,~.-SEAT 

FOOT SUPPORT 
PLATFORM 

FIGURE 3 - FOOT SUPPORT INTENDED 
TO SUPPORT BOTH FEET 

~ .. 
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Structures Supporting Swing Assemblies - 6.2.1.6 
Center an appropriate load distribution device 
at each occupant position on all swing assem-
blies. Simultaneously, load each load distribu-
tion device with the force specified in Table 1. 



TABLE 1 

Type of Swing 
Assembly' 

Single occupancy 
swing assembly 

Multiple occupancy 
swing assembly 

'6.2.1.7 Minimum Clearance of Suspended Members­
The recommended minimum clearance 
between adjacent suspended members and 
between a suspended member and the 
adjacent supporting structure should not be 
less than 18 inches when measured as shown 
in Figure 4. 

i 
I 

"----f---~ U d

- L.J L 
-d"; 

~-----~--~-;---~-------~----

d=18 inches minimum 
x::33 inches minimum 

FIGURE 4 - SWING CLEARANCE MEASUREMENT 

6.2.2 Components and Structures Subjected to Ver­
tical Loads - Estimate the number of simulta­
neous users, N, of a component or structure as 
specified in Paragraphs 6.2.2.1 through 6.2.2.6 
of this section. Place N load distribution de­
vices on the component or structure in a man­
ner that simulates the anticipated load distri­
bution. Simultaneously, load each load distri­
bution device with a vertical downward force Ft 
given by the following equation: 

F t (pounds) == 300 (N + 1 )/N 

6.2.2.1 Individual Longitudinal Components -
Measure the length of the component, L (in 
inches), and determine N from Table 2. 

Vertical Downward Force in Pounds to Be 
Applied Per Load Distribution Device 

- - -~ 

Structures Supporting Structures Supporting 
One Assembly Two or More Assemblies 
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1200 900 

725 600 

NO TE: It is sufficient to test one of several 
components identical in size, material 
and method of construction. 

NO TE: Components such as side pieces of 
ladders, top support bar or pipe of 
swing assemblies and the like, with the 
obvious main function of supporting 
other components, need not be tested 
by this procedure. 

TABLE 2 
Length of the 

Estimated Number 
Component 

of Users 
in Inches 

L < 24 N == 1 

24 ~ L < 88 N == Ll16 

L ;;;. 88 N == (L + 72)/32 

Where necessary, round 
off to the nearest integer. 
Round up if the fractional 
part is .5. 

Structures Containing Two or More Longitudi- 6.2.2.2 
nal Components - Count the number of longi-
tudinal components, L, and determine N from 
Table 3. 

TABLE 3 
Number of 

Longitudinal Estimated Number of Users 
Components .-

L ~ 5 N == L 

L > 5 N = (L + 5)/2 When N is not an 
integer, round down to the 
next integer. 



6.2.2.3 Individual Surfaces - For playground equip­
ment such as decks, platforms, ramps, stair 
steps. or the like, compute the surface area, A 
(in square feet), and determine N from Table 4. 

\ TABLE 4 
Area of the 
Surface 'in Estimated Number of Users 

Square Feet 

A.;;:; 1 N = 1 

1 < A .;;:; 10 N ::: A 

A > 10 N ::: (A + 10)/2 

Where necessary, round off to the 
nearest integer. Round up if the 
fractional part is .5. 

6.2.2.4 Structures Supporting Two or More Surfaces­
Estimate the number of users, N, for each sur­
face from Table 4. Obtain N by adding the esti­
mates for each surface: 

6.2.2.5 Slide Beds - Estimate the number of users, N, 
as follows: 

N ::: L/36, 

where L is the length of the slide bed in inches. 

6.2.2.6 Other Structures - For other structures such as 
merry-go-rounds, see-saws, spring rockers or 
the like. estimate the number of simultaneous 
users, N, as follows: 

. 6.2.2.6.1 With Designated Occupancy - For apparatus 
with designated occupancy arrangements, N 
is equal to the number of designated occupan­
cies. 

6.2.2.6.2 Without Designated Occupancy - For 
apparatus without designated' occupancy 
arrangements, make a reasonable estimate of 
N, including allowances for possible overload­
ing. 

·6.2.3 Components Subjected to Lateral Loads ..:. 
Components subjected to lateral loads such as ' 
guard rails, handrails, sides of barriers and en-

, closures, and the like, should be subjected to 
the two separate tests described below. 

I, 

6.2.3.1 Goncentrated Load - Place an appropriate load ' • 
distribution device on the component at any 
point to produ'ce the' most adverse effect. 

Apply a 460 pound horizontal force to the load 
distribution device in a direction perpendicular 
to the length of the component and away from 
the enclosed structure. 

Distributed Load - Apply a horizontal force, F, 6.2.3.2 
in a direction perpendicular to the length of the 
component and away from the enClosed 
structure. Apply the force near the top of the 
component and evenly distributed over the 
entire length of the component. 

The test force is given by: F(pounds) = 150L. 
where L is the length of the component in feet. 

',7 "'. 



7. Sharp Points, Corners and 
Edges; Pinch and Crush Points; 
Protrusions; Suspended Hazards 

7.1 Sharp Points. Corners and Edges - Assemble 
in accordance with accompanying instruc­
tions. It is recommended that there be no ac­
cessible sharp edges or points that can cut or 
puncture human tissue. The exposed open 
ends of all tubing not resting on the ground, or 
otherwise covered. should be provided with 
caps or plugs that cannot be removed without 
the use of tools. Smooth finished caps, covers, 
or the equivalent, should be provided for the 
purpose of covering accessible bolt ends. 
When properly torqued, the recommended 
length of the protruding bolt end should be 
such that the cap or covering fits against the 
nut or surrounding surface. The caps or cover­
ings should not be removable without the use 
of tools. 

NOTE: If the edge or point is questionable in 
terms of its injury potential, it should be 
considered as being sharp. A minimum 

\" ~.25IN. RADIUS 

~ -\Tj 
t 

'\ 0.75 IN. RADIUS 

- 0.25 IN. 

c2:0.J .--------:--"1--r 
, 

radius of curvature of one-quarter inch 
is recommended for corners and edges 
of suspended members. This section 
does not apply to belts, straps, ropes 
and similar flexible components. 

Pinch and Crush Points - There should be no 7.2 
accessible pinch, crush or shear points caused 
by components moving relative to each other 
or to a fixed component when the equipment is 
moved through its anticipated use cycle. To 
determine if there is a possible pinch or crush 
point, consider the likelihood of entrapping a 
body appendage and the configuration and 
closing force of the components. 

Protrusions - The following recommendations 7.3 
and suggested test procedures to measure 
protrusions are based on National Bureau of 
Standards reports submitted to CPSC. (See 
References 29 and 30). 

Recommendation - When tested in accord- 7.3.1 
ance with Paragraph 7.3.2, no protrusion 
should extend beyond the face of any of the 
three gauges having dimensions shown in 
Figure 5. 

1.5 IN. RADIUS 

\ 
\ 

-r 
~ 1.0";-' 0.75 IN. 

IN. DIAMETER 
,--~ _____ .... ---I.. 

L. 
I 

I 2.0 _ 

1.5 IN. 

IN. DIAMETER ' ~ _____________ ~--1 
I 
~ 3.5 ----,.. 

IN. DIAMETER 

FIGURE 5 - PROTRUSION TEST GAUGES 
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7.3.2 S.lggested Test Method - Successively place 
each gauge (see Figure 6) over each protru­
sion to determine if the protrusion extends 
beyond the face of the gauge. 

--
PROTRUSION MUST NOT 

"--__ EXTEND BEYOND FACE 
OF GAUGE 

PROTRUSION 

FIGURE 6 - PROTRUSION TEST 

7.3.3 Exclusions - The above suggested test method 
does not apply to the following: 

7.3.3.1 Inaccessible Protrusions - (except those that 
may be contacted by a child falling from the 
equipment). 

7.3.3.2 Protrusions on the Front and Rear Surfaces of 
Suspended Members of Swing Assemblies: -

7.3.3.2.1 Recommendation - When tested in ac~ord­
ance with Paragraph 7.3.3.2.2. no surface in 
the potential impact region should protrude 
through the hole beyond the face of the speci­
fied gauge. 

7.3.3.2.2 Suggested Test Method - Conduct the test with 
the suspended member in its rest position. 
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Place the gauge shown in Figure 7 over any 
protrusions on the front and rear surface of the 
suspended member such that the axis of the 
hole is parallel to both the intended path of the 
suspended member and a horizontal plane. 

Suspended Hazard - Cables. wires. ropes, or 7.4 
similar components suspended between other 
components within 45 degrees of the horizon-
tal are not recommended because they could 
be impacted by a rapidly moving child. This 
recommendation does not include cables. 
ropes and other such items located 7 feet or 
more above the ground or equivalent surface. 

NO TE: It is not the intent o(this recommenda­
tion to eliminate items such as guard 
railings or series of ropes or cables 
such as cargo nets and climbing grids. 
'This should be considered when eval­
uating a potential hazard. 

1 1/4 INCHES MINIMUM 

1/8 INCH MAXIMUM 

NOTE: GAUGE MADE 
OF ANY RIGID 
MATERIAL 

FIGURE 7 - PROTRUSION'TEST GAUGE FOR 
SUSPENDED SWING ASSEMBLIES 
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8. Base Configuration of Rotat­
ing Equipment 

Recommendation - The rotating components 
of all rotating apparatus intended to support 
standing or seated users should incorporate a 
continuous base that meets the following: 

• The surface of the base should be continu­
ous with no opening between the axis and 
the periphery that permits a rod having a 
diameter of 0.3 inches to penetrate through 
the surface. 

• No component of the apparatus should ex­
tend beyond the perimeter of the base. 

• The difference between the minimum radius 
and the maximum radius of a non circular 
base should not exceed 2.0 inches (see 
Figure 8). 

A 

- B BASE 

A :: AXIS OF ROTATION 
AB = MINIMUM RADIUS 
AC = MAXIMUM RADIUS 

THE DIFFERENCE BETWEEN DIMENSION 
AC AND AB SHOULD NOT EXCEED 
2.0 INCHES. 

FIGURE 8 - MINIMUM AND MAXIMUM 
RADII OF NON CIRCULAR 
BASE 
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9. Moving Impact of Swings 

Recommendation - When tested in accord- 9.1 
ance with suggested test method specified in 
Paragraph 9.2, a suspended member should 
not impart a peak acceleration in excess of 100 
g's to the test headform (see Paragraph 
9.2.2.1). This recommendation is intended to 
apply to any potential impact region of a sus­
pended member having a clearance height of 
less than 64 inches (see Reference 29). 

Suggested Test Method. 9.2 

Ambient Laboratory Conditions - Ambient 9.2.1 
laboratory conditions are required for the test 
(62-82 0 F). Expose all test equipment and sus­
pended members to these conditions for at 
least four hours prior to test. 

Test Equipment. 9.2.2 

Headform and Support Assembly - (See Refer- 9.2.2.1 
ence 29). The peak acceleration imparted by a 
suspended member is determined by impact-
ing an instrumented headform with the sus-
pended member. The size "C" headform speci-
fied in the Federal Motor Vehicle Safety 
Standard No. 218 is used for this test. 

Construct the headform support assembly in 
such a manner that the total headform and 
support assembly weight does not exceed 10.5 
pounds. Mount an accelerometer at the center 
of gravity (C.G.) of the headform and support 
assembly combination with the sensitive axis 
of the accelerometer aligned to within 5 de-
g rees of the di rection of travel of the headform. 

Guidance Structure - The motion of the head- 9.2.2.2 
form after impact must be restricted to hori-
zontal travel with the headform centerline re-
maining in the central plane, as depicted in 
Figures 9, 9a, and 9b. Use a six-inchlbeam (61 
12.5 American Standard I Beam) or an equiva-
lent structure as the primary support structure 
to provide the required headform motion se-
cured in such a manner that it is stationary 
during the test. The static coefficient of friction 
between the headform support assembly and 
the stationary guidance system structure must 
be less than 0.02. 
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9.2.2.3 

9.2.3 

Instrumentation - Select and operate the in­
strumentation for this test, including accelero­
meter, signal conditioner and oscilloscope, 
according to SAE Practice J211, Channel 
Class 1000. 

Step 1. Index Mark - Affix an index mark to the 
side of the suspended member to indicate its 
mass center (C.G.) projection in the side view. 
To determine the location of the index mark, 
the suspended member must be suspended in 
two successive alternate positions as illus­
trated in Figure 10. The mark location is deter­
mined by the intersection of the projection of 
vertical lines passing through the suspension 
point (see Figure 10) when the member is sus­
pended at the successive alternate positions. 

[ ] 

ttl INDEX MARK 
o SUSPENSION 

POINT 
o n , ' 

j",,' 
:"'1 
: ~ 1 U 

/ 

FIGURE 10 - TYPICAL INDEX MARK 
DETERMINATIONS 

NOTE: Flexible belt-type suspended mem­
bers require a brace (see Figure 10a) to 
maintain seat configuration during this 
procedure and during impact testing. 
The weight of the brace must not ex-
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ceed 10% of thA weight of the sus­
pended member. 

FIGURE 10a - BRACE FOR FLEXIBLE SEATS 

Step 2. Assembly and Installation - Assemble 9.2.4 
and install the suspended member to be tested 
according to the accompanying instructions, 
using the hardware and the maximum length 
suspending elements supplied with, or speci-
fied for, the equipment. 

Step 3. Position of Suspended Member - Allow 9.2.5 
the suspended member to assume its free 
hanging rest position (refer to Figure 9) and 
adjust the relative positions of the suspended 
member, headform, and guidance system to 
meet the following conditions: 

• The centerlines of the headform and guid­
ance structure, and the impact point of the 
suspended member must lie in the central 
plane. 

• The lower edge of the headform must be 
horizontal, with the headform contacting the 
impacting surface of the suspended mem­
ber. 

• The suspended member's impacting point 
shall be in line with, and adjacent to, the im­
pact point on the headform. The impact 
point is that point on the headform which lies 
in the central plane and is tangent to the ver­
tical. 

Step 4. Placement of Suspended Member - 9.2.6 
Place the suspended member in the test posi-
tion indicated by one of the following methods. 

Test Position 1 - Raise suspended members 9.2.6.1 
which are supported by chains, ropes, cables 
or other non-rigid suspending elements along 
their arc of travel until the side view projection 
of a straight line through the pivot point and 
index mark forms an angle of 60 degrees with 
the vertical. Once the suspended member is 
raised to the test position, some curvatu re will 
be produced in the suspending elements. 
Adjust the suspended member position to de-



termine that curvature which provides a stable 
trajectory . 

9.2.6.2 Test Position 2 - Elevate the suspended mem­
bers which are supported by rigid suspending 
elements along their arc of travel until the side 
view projection of the suspending element, 
which was vertical in the rest position, is at an 
angle of 60 degrees with the vertical, or at the 
maximum angle attainable, whichever is less. 

9.2.6.3 Additional Instructions - In the use of either of 
the test positions specified in Paragraphs 
9.2.6.1 and 9.2.6.2 above, caution should be 
exercised to prevent damage to the test equip­
ment. If an unusually heavy or har,d suspended 
member is to be tested, preliminary tests 
should be made at lower test angles (e.g. 10 de­
grees, 20 degrees, ;30 degrees, etc.) If the rec­
ommendations of Paragraph 9.1 are exceeded 
at a lower test angle than that specified in Para­
graphs 9.2.6.1 or 9.2.6.2, the member does not 
agree with the guidelines and no further tests 
are necessary. Additionally, if there is doubt 
concerning the suspended member trajectory 
or stability, the headform and/or guidance 
structure should be set aside to allow trial re­
leases without impacting the headform. 

9.2.7 Step 5. Support of Suspended Member -
Support the suspended member in the test 
position by a mechanism' that provides release 
without the application of external forces 
which would disturb the trajectory of the sus- -
pended member. Prior to release, the sus­
pended member and suspending elements 
must be motionless. Upon release, the assem­
bly must travel in a smooth downward arc with­
out any visible oscillations or rotations of the 
suspended member which will prevent it from 
st'riking the headform at the impact point. 

9.2.8 Step 6. Collection of Data - Once satisfactory 
system operation and calibration are obtained, 
collect data for ten impacts. Measure the peak 
acceleration in g's for each impact. If the data 
for any two of the ten impacts do not meet the 
recommendations of Paragraph 9.1, the Sus­
p~nded member does not agree with the 
guidelines. 
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10. Entrapment 

General- To ensure that a child's arms, hands, 10.1 
or other body parts cannot become lodged in 
the equipment when the momentum of the 
child or equipment is sufficient to cause injury 
or a loss of balance, accessible components of 
moving apparatus and components adjacent 
to sliding surfaces (protective barriers, sides, 
handrails, etc.) should not be of a configura-
tion that can entrap any part of a user's body. 

Head Entrapment - To prevent a component or 10.2 
group of components from forming an angle or 
opening that can trap a user's head, the follow-
ing guidelines are recommended for angles 
and openings that are accessible in accord~ 
ance with Paragraph 10.2.2. 

Recoml1lendations. 10.2.1 

Angles - Angles formed by adjacent surfaces 10.2.1.1 
(see Figure 11) on the boundary of an accessi-
ble opening, should exceed 55 degrees, 

Distance - The distance between two opposing 10.2.1.2 
interior surfaces forming the boundary of an 
accessible opening should not be less than 7 
inches when measured perpendicular to each 
surface (see Figure 12). 

ANGLE A SHOULD EXCEED 55°. ANGLE A IS EX­
CLUDED IF ANGLE B IS MORE THAN 10° BELOW 
HORIZONT AL. 

FIGURE 11 - ANGLES OF ACCESSIBLE 
OPENINGS 

DISTANCE D 
SHOULD NOT BE 
LESS THAN 7 INCHES 

FIGURE 12 - PERPENDICULAR DISTANCE 
BETWEEN OPPOSING SURFACES 

:'--1 



10.2.1.3 Projected Lines of Intersection - For compo­
nents that do not form a vertex as Illustrated in 
Figure 13. the angle is determined from the 
projected Ii nes of intersection. This ang Ie 
should agree with the recommendation of 
Paragraph 10.2.1.1 Parallel surfaces should 
agree with the recommendation of Paragraph 
10.2.1.2. For exception. see Paragraph 
10.2.3.4. 

! I 

/ / 

FIGURE 13 - PROJECTED LINES OF 
INTERSECTION FOR 
DETERMINING ANGLE A 

10.2.2 Suggested Test Method - Attempt to insert a 
probe having dimensions as shown in Figure 
14. If the probe penetrates an opening to a 
depth of at least 4 inches. or if the unbounded 
part of a partially bounded opening is at least 
1.75 inches wide (see Figure 15) the opening 
can be considered accessible. If the opening 
meets the recommendations of Paragraph 
10.2.1. it agrees with the guidelines. 

/</~1:///~~'i/ 

-I -c~' ""t'/", ~1;?\ /\~/. 
I I R \//~ 

5.0 IN - - T. ~/ -- \1;/ 

LJ~~ i i ~ 0 25 IN RADIUS 

I ~ ~1,0IN 
r--6,0IN---~ 

FIGURE 14 - PROBE FOR DETERMINING 
ACCESSIBLE OPENINGS 
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IF 0 > 1.75 INCHES. THEN THE 
OPENING IS ACCESSIBLE 

FIGURE 15 - PARTIALLY BOUNDED OPENINGS 

Exceptions to Paragraph 1 0.2.1. 10.2.3 

Exception 1 - Angles less than 55 deg rees with 10.2.3.1 
a lower leg projecting more than 10 degrees 
below horizontal. 

Exception 2 - Angles and portions of access i- 10.2.3.2 
ble openings less than 24 inches above the 
ground or similar surface which provides the 
same opportunity as the ground for supporting 
the body. 

Exception 3 - Accessible openings that are 10.2.3.3 
completely unbounded by a lower surface (see 
Figure 16). 

/ 

/ 

FIGURE 16 - UNBOUNDED LOWER SURFACE 
EXCLUSION 

Exception 4 - Angles less than 55 degrees that 10.2.3.4 
have been filled or Similarly covered such that 
the recommendation of Paragraph 10.2.1.2 of 
this section is met (see Figure 17). 

D> 7 INCHES 

A < 55° 

FIGURE 17 - LESS THAN 55° ANGLE EXCLUSION 



11. Falls From Equipment 
11.1 Elevated Surfaces - It is recommended that an 

elevated surface located more than 30 inches 
above the underlying surface and intended for 
use as a platform, deck, walkway, landing, 
transitional surface, or similar walking sur­
face have a protective barrier at least 38 inches· 
in height. The protective barrier should com­
pletely surround the surface except for neces­
sary entrance and exit openings. The intent of 
this recommendation is to prevent falls 
through the barrier, preclude the possibility of 
entrapment and discourage climbing. 

NOTE: This recommendation is not intended 
to apply to elevated surfaces where a 
protective barrier would encumber the 
normal intended use of the apparatus. 
For example, balance beams, most 
climbing apparatus, platforms or other 
equipment tiered or layered in a 
manner which would preclude a fall of 
more than 30 inches. Note, also, that 
slides, ladders, and stairways are dis­
cussed separately. 

11.2 Hand Gripping Components - It is recom­
mended that components intended to be 
grasped by the hands, such as rungs of hori­
zontal ladders, climbing bars, hand rails, and 
the like, should not exceed 1.6 inches in diame­
ter or in the maximum cross-sectional dimen- -
sion (see Reference 30). 

NOTE: This recommendation is based on an­
thropometric data relevant to a mini­
mum user (hand size of a five year old 
child) and is intended as a guide. 

When structural requirements cannot reason­
ably be met by 1.6 inch diameter components, 
care must be exercised in selecting alternate 
components and/or designs to insure that the 
hand gripping potential is not seriously im­
paired. 

11.3 Ladders and Stairways - The following recom- , 
mendations are given: 

11.3.1 For Slope - When measured from a horizontal 
plane: 

11.3.1.1, Ladders with, Rungs - Ladders with rungs 
should have a slope between 75 and 90 de­
grees. 

11.3.1.2 Ladders with Steps - Ladders with steps should 
have a slope between 50 and 75 degrees. 

11.3.1.3 Stairways - Stairways should have a slope no 
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greater than 35 degrees. 

For Steps and Rungs. 11.3.2 

Horizontality - Steps and rungs should be hori- 11.3.2.1 
zontal (.:!:. 2 degrees). 

Width -. Steps and rungs should be at least 15 11.3.2.2 
inches wide (see Figure 18). 

D;;;.3 INCHES, IF RISERS ARE OPEN 
D;. 6 INCHES, IF RISERS ARE 

CLOSED 

7 INCHES";;;;; H < 11 INCHES 
L = 15 INCHES MINIMUM 

FRONT - ELEVATION - SIDE 

FIGURE 18 - STEPS AND RUNGS 

Spacing - Steps and rungs should be evenly 11.3.2.3 
spaced. The spacing, when measured between 
the top surfaces of two consecutive steps or 
rungs, should be between 7 and 11 inches (see 
Figure 18). 

Tread Depth - Steps should have a tread depth 11.3.2.4 
of 3 inches or more if the risers are open and 6 
inches or more if the risers are closed (see 
Figure 18). 

For Hand Rails - Stairways and ladders with 11.3.3 
steps should have continuous hand rails on 
both sides. The railings should be designed to 
maintain the user in an upright position over 
each step. 

Slip-Resistant Surfaces - It is recommended 11.4 
that components intended primarily for use by 
the feet should have a finish that is slip-resist-
ant under wet and dry conditions. 

Straight Slides - The following recommenda- 11.5. 
tions are given: 

For Side Height - Sides should project at least 11.5.1 

~'" , . 



2.5 inches above the sliding surface when 
measu red perpendicular to that su rface (see 
Figure 19). The sides should extend for the en­
tire length of the sliding surface. 

FIGURE 19 - SLIDE CROSS SECTION 

11.5.2 For Slide Surface Slope. 

11.5.2.1 Average Incline - The average incline of the 
sliding surface should not exceed 30 degrees 
as measured in accordance with Figure 19a. 

NOTE: A VERAGE SLOPE SHOULD NOT 
EXCEED 30° OR HIL<' 0.577 

FIGURE 19a - STRAIGHT SLIDE 

11.5.2.2 Span - No span of the sliding surface should 
have a slope that exceeds 45 degrees as 
measured from a horizontal plane. 

11.5.3 For Exit Region: Slope, Length, Height and 
Radius of Curvature - The recommendations 
of this subsection pertain to slides having a 
vertical drop height (H) or an entrance height 
(see Figure 19a) in excess of 4 feet. (Slides 
having a vertical drop height (H) or entrance 
height 4 feet or less are not subject to these 
guidelines). 

11.5.3.1 Slope - The slope of the exit region should be 
between 0 and -4 degrees as measured from a 
plane parallel to the underlying surface (see 
Figure 19b). 

16 

x = 16 INCHES MINIMUM 

9 INCHES <. Y <'15 INCHES 

RADIUS = 30 INCHES MINIMUM 

SLOPE / 

oo~ 
_4° 

FIGURE 19b - EXIT REGION 

Length - The exit surface of the slide should be 11.5.3.2 
at least 16 inches in length (see Figure 19b). 

Height - The exit surface should be at least 9 11.5.3.3 
inches and no more than 15 inches above 
ground level (see Figure 19b). 

Radius - The radius of curvature of the sliding 11.5.3.4 
surface in the exit region should be at least 30 
inches when measured as shown in Figure 19b. 

For Slide Surface Entrance - All slides should 11.5.4 
have featu res that facil itate transition to the 
inclined sliding surface. Slides having an en-
trance height of more than 30 inches should 
meet the following: 

Platform - The entrance to the inclined sliding 11.5.4.1 
surface should be a horizontal platform at least 
10 inches in length and at least as wide as the 
contiguous inclined surface. 

Protective Barriers - Except for necessary exit 11.5.4.2 
and entrance openings, a barrier should com-
pletely surround the platform and extend down 
the sides of the inclined surface in accordance 
with minimum dimensions provided in Figure 
19c. 



11.5.4.2.1 

11.5.4.2.2 

~ 
T 

V 

P = 38 INCHES MINIMUM 
R = 10 
T = 21 
S = 14 

FIGURE 19c - SLIDE SURFACE ENTRANCE 

To Maintain Body Balance - The barrier should 
provide the facility for the minimum as well as 
maximum user to maintain body balance and 
support when moving through the transition 
between ladder, platform, and sliding surface. 

Prevention of Falls - The protective barrier 
should prevent falls through the barrier, pre­
clude the possibility of entrapment and be of a -
design that neither encourages nor facilitates 
climbing .. 

NOTE: These recommendations may not be 
appropriate for all types of slides, e.g., 
slides built into a hill, extra wide slides 
that can accomodate more than a 
single user, or tubular (totally en­
closed) slides. 

11.6 Spiral Slides - Spiral slides, an example of 
which is shown in Figure 20, should be de­
signed and constructed so as to prevent lateral 
discharge of the slider from the chute. Lateral 
discharge may occur in one of two ways, by 
tipping over or by sliding over the outer edge or 
by tipping over or sliding over the inner edge. 
To prevent these types of lateral discharge, 
follow the recommendations in Paragraphs 
11.6.1 through 11.6.6. 

PARTIAL _ _____ r CANOPY 

CYLINDRICAL --""~' 
SHIELD '-[~ 

PLA TFORM~: . J i> Y -~ 
v./, " H 
r'A' '--, -CHUTE 

STEPS ~/Ifts~ I 
/1/ ~~ t 

_iJL.L/j/.JlA:Jr:::~ _ 
BRACE _// 

H = TOTAL VERTICAL HEIGHT OF 
SPIRAL SECTION OF SLIDE 

SECTION TAKEN NORMAL TO EDGE OF 
CHUTE. SECTION ORIENTATION TYPICAL 
FOR ALL SUBSEQUENT CHUTE CROSS 
SECTIONS. 

CHUTE __ .......... 
CONTOUR 

r -
CENTERPOST~--- )\.' 

: \1 
: \\ 

ENLARGED ~ ~ 
SECTION A - A .~ 

FIGURE 20 - SLIDE'S BASIC CONSTRUCTION, 
"H" & CHUTE CROSS SECTION 

Lateral Discharge Mode by Tipping Over Outer 
Edge - This mode of lateral discharge may 
occur if the contour of a cross section of the 
chute is composed of perpendicular lines as 
sh~wn in Figure 21 a or has an abrupt change in 
contour as shown in Figure 21 b. For such a 

i spiral slide to prevent lateral discharge of the 
slider, the height of the outer edge of the chute, 
Y, must be equal to or greater than a value that 
is a function of the height of the spiral section 
of the slide (H in Figure 20), the radius of curva­
ture of the turn (R), and the banking angle of 
the chute (e) (see Paragraph 11.6.5.1 for com-
putation of Y). . . 

11.6.1 
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- . 
CENTER 
POST' 

"'-

i.. M--- R ---+-11-1 

r-i--6 5,,-i T 
y I 9.5" 

8 

FIGURE 21 a 

-

ABRUPT I 

CONTOUR I 
: \ ~65' r 1 ' 

1 

HORIZONTAL 

TANGENT POINT 

HORIZONTAL 

FIGURE 21 b 

Y = HEIGHT OF OUTER EDGE OF CHUTE 

R ::0 RADIUS OF CURVATURE OF TURN 

8 := BANKING ANGLE OF CHUTE 

FIGURES 21a and 21b - CROSS SECTION OF 
CHUTES OF SPIRAL SLIDES WHOSE MODE 

OF LATERAL DISCHARGE IS TIPPING 

11.6.2 Lateral Discharge Mode by Sliding Over Outer 
Edge - This mode of lateral discharge may 
occur if the contour of a cross section of the 
chute is a continuous curve with no abrupt 
change in curvature such as that shown in 
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Figure 22. For such a spiral slide to prevent 
lateral discharge of a slider, the effective ban k­
ing angle,$, must be equal to or greater than a 
value that is a function of the height of the 
spiral section, (H). and the radius of curvature 
of the turn, (R) (see Paragraph 11.6.5.2 for 
computation of <1». 

NO ABRUPT CHANGE 
IN CONTOUR 

AB = 10" 
DE = 9.5" 
AB ..L DE 
R = RADIUS OF CURVATURE OF TURN 
<I> = EFFECTIVE BANKING ANGLE 

FIGURE 22 - CROSS SECTION OF CHUTE 
WHOSE MODE OF LATERAL 
DISCHARGE IS SLIDING 



· 11.6.3 Lateral Discharge Mode Over Outer Edge Not Determination of Factors to compute Outer 11.6.4 
Obvious - For some chutes the potential mode 
of lateral discharge may not be obvious. In 
such cases> a radius gauge should be con­
structed similarto the one shown in Figure 23a. 
If the gauge contacts the chute contour at two 
points, such as shown in Figure 23b> the poten­
tial mode of lateral discharge will be tipping. If 
the gauge contacts the chute at only one point> 
such as is shown in Figure 23c, the potential 
mode of lateral discharge will be sliding. 

.z: 0.25 IN 

1'-- 'r--------., 

~ 7 900~'-.... 

~/ ~6.5IN RADIUS 
/ 

" 

FIGURE 23a - RADIUS GAUGE TO DETERMINE 
POTENTIAL MODE OF LATERAL 
DISCHARGE FROM SPIRAL SLIDE 

B 

TWO POINT CONTACT BETWEEN 
GAUGE AND CHUTE INDICATES 
TIPPING MODE OF LATERAL 
DISCHARGE 

FIGURE 23b 

Edge Discharge. 

Maximum vertical drop of curved section of 11.6.4.1 
slide, (H) - Measure the vertical distance be-
tween the entrance to the slide and the lowest 
point on the spiral section of the chute (see 
Figure 20). 

Radius of Curvature of the Turn> (R) - If the 11.6.4.2 
mode of lateral discharge is tipping, measure R 
as shown in Figures 21a or 21 b. If the mode ~f 
lateral discharge is sliding, measure R as 
shown in Figure 22 . 

Measurement of Banking Angle, () (theta), for 11.6.4.3 
Tipping Discharge Mode - If the mode of 
lateral discharge is tipping, measure e as 
shown in Figures 21a or 21 b. 

Measur~ment of Effective Banking Angle, <t> 11.6.4.4 
(phi), for Sliding Discharge Mode - If the mode 
of lateral discharge is sliding, measure <1> as 
shown in Figure 22. 

ONE POINT CONTACT BETWEEN 
GAUGE AND CHUTE INDICATES 
SLIDING MODE OF LATERAL 
DISCHARGE 

FIGURE 23c 

FIGURES 23b and 23c - USE OF RADIUS GAUGE TO DETERMINE POTENTIAL 
MODE OF LATERAL DISCHARGE 
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11.6.5 Computation of Parameters for Outer Edge 
Discharge. 

11.6.5.1 Tipping. - If the mode of lateral discharge is 
tipping, compute the effective edge height, Y, 
from the following expression: 

Y ;;. 9.5 - 6.5 1.6 (H/R) TAN 9 + 1 

1.6 (H/R) - TAN (J 

NO TE: In no case should the effective edge 
height be less than 2.5 inches. Mini­
mum values for Y have been computed 
for different values of H,R, and (/> and 
are included in Tables 1 and 2. 

Sliding - If the mode of lateral discharge is 11.6.5.2 
sliding. compute the effective banking angle, 
<l>. from the following expression: 

<p;;. TAN-1 (1.6 H/R) - 11.3° 

NO TE: Minimum values for (/) have been com­
puted for different values of Hand R 
and are included in Table 3. 

TABLE 1. Minimum Effective Edge Heights,Y Inches: R = 15 Inches 

1.6 (H/R) TAN (J + 1 
Y = 9.5 - 6.5 

1.6 (H/R) - TAN e 

H\ 9 degrees 

inches \ 0 10 15 20 25 30 35 40 

Yinches 

48 8.2 7.0 6.3 5.6 4.8 3.8 2.8 

60 8.5 7.3 6.6 5.9 5.1 4.3 3.3 -
72 8.7 7.5 6.8 6.1 5.4 4.5 3.6 

84 8.8 7.6 7.0 6.3 5.5 4.7 3.8 2.7 

96 8.9 7.7 7.0 6.4 5.7 4.9 3.9 2.9 

108 8.9 7.8 7.1 6.5 5.8 5.0 4.1 3.0 

120 9.0 7.8 7.2 6.5 5.8 5.0 4.2 3.1 

132 9.0 7.9 7.3 6.0 5.9 5.1 4.2 3.2 

144 9.1 7.9 7.3 6.6 5.9 5.2 4.3 3.3 

156 9.1 8.0 7.3 6.7 6.0 5.2 4.3 3.3 

168 9.1 8.0 7.4 6.7 6.0 5.3 4.4 3.4 

180 9.2 8.0 7.4 6.7 6.0 5.3 4.4 3.4 
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• TABLE 2 . Minimum Effective Edge Heights, Y Inches: R = 21 Inches 
1.6 (H/R) TAN 0 + 1 

Y= 9.5 - 6.5 1.6 (H/R) - TAN 0 

H \0
0 

0 10 15 20 25 30 35 40 
inches \ Y inches 

-. 
48 7.7 6.4 5.7 5.0 4.0 2.9 

60 8.1 6.8 6.1 5.4 4.5 3.6 

72 8.3 7.1 6.4 5.7 4.9 4.0 2.9 

84 8.5 7.3 6.6 5.9 5.1 4.3 3.2 

96 8.6 7.4 6.8 6.1 5.3 4.5 3.5 

108 8.7 7.5 6.9 6.2 5.4 4.Q 3.7 2.5 

,120 8.8 7.6 7.0 6.3 5.6 4.7 3.8 2.7 , 

132 8.9 7.7 7.0 6.4 5.6 4.8 3.9 2.8 

144 8.9 7.7 7.1 6.4 5.7 4.9 4.0 3.0 

156 9.0 7.8 7.2 6.5 5.8 8.9 4.1 3.0 

168 9.0 .. 7.8 7.2 6.5 5.8 5.0 4.2 3.1 

180 9.4 7.9 7.2 6.6 5.9 . 5.1 4.2 3.2 

TABLE 3. Minimum Effective 
Banking Angle, ¢ 0 

<t> r TAN-1 (1.6 H/R) - 11.30 

H~ inch;~ 18 21 24 
inches \ o degrees 

48 68 66 63 61 

60 70 68 66 65 

72 71 70 68 67 

84 72 71 70 69 

96 73 72 71 70 

108 74 73 72 71 

120 74 73 72 76 

132 75 74 73 72 

144 75 74 73 73 

156 75 75 74 73 

168 76 75 74 74 . 
180 76 75 75 74 
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• -11.6.6 Lateral Discharge Mode by Tipping or Sliding 
Over Inner Edge - When measured in accord­
ance with Figures 24a and 24b. the contour of 
the chute at the inner portion should be such 
that 

D ~ 2.5 INCHES 

NOTE: If the slide has a centerpost, it can be 
taken as the inner edge. 

-~ 

'- HORIZONTAL 

FIGURE 24a 

FIGURE 24b 

FIGURES 24a and 24b - MEASUREMENT OF 0 

11.6.7 Exit Region: Slope, Length, Height and Radius 
of Curvature - Requirements of th is section 
should be the same as those in Section 11.5.3. 

11.6.8 Slide Surface Entrance - See Section 11.5.4. 
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12. Safety Guidelines for 
Surfaces Under Playground 
Equipment 
Introductory Comments - The majority (60- 12.1 
70%) of public playground related injuries 
happen when children fall from the equipment 
and strike the underlying surface. Therefore, 
the objective of this section is to provide infor­
mation about the relative ability of some sur-
faces to absorb the impact to a child's head, 
when the child falls. [The impact performance 
criterion for surfaces should be guided by 
head injury tolerance data for head-first falls of 
children (see Reference 32)]. 

Following are some types of surfaces com­
monly found in public playgrounds: blue stone 
dust (blue sandstone), crushed stone, cocoa 
shell niulch, pea gravel, pine bark mini­
nuggets, pine bark mulch, rubber mats (both 
indoor and outdoor types). sand, shredded 
hardwood bark, synthetic turf on an asphalt 
base surface, tire mulch and paved surfaces 
such as asphalt, concrete, etc. 

Generally, while hard surfacing materials such 
as macadam, black top, etc., may not require 
an excessive amount of maintenance or repair, 
they do not provide injury protection from 
accidental fall impacts and are therefore not 
recommended for use under playground 
equipment. 

Soft surfacing materials, such as sand, pea 
gravel, bark, wood, rubber mulch, etc. which 
provide greater protection to the child, require 
continuous maintenance to retain their cush­
ioning effectiveness. 

Recommendation - When tested in accord- 12.2 
ance with the suggested test method in Para-
graph 12.3, a surface should not impart a peak 
acceleration in excess of 200 g's to an instru­
mented ANSI headform dropped on a surface 
from the maximum estimated fall height (see 
Reference 32). 

Suggested Test Method and Equipment - Use 12.3 
National Bureau of Standards' test method 
which requires dropping an instrumented 
headform in guided free fall and measuring 
some linear acceleration response of the head-
form during impact. For detailed procedures 
see Reference 32 for some applied surfaces 
and Reference 33 for soils. 

Concrete, Asphalt and Similar Materials - Data 12.4 
obtained by the National Recreation and Park 



• .. Association and Roth and Burke (see Refer­
ence 1) and National Bureau of Standards (see 
Reference 33) indicated that even at low veloc­
ity impacts these materials would not meet the 
suggested 200 g criterion. Because of this, it is 
suggested that all Installation instructions and 
equipment catalogs contain statements rec­
ommending that paved surfaces, such as as­
phalt and concrete, not be used under play­
ground equipment. 

12.5 Influence of Environment on Surfaces - In 
general, different surfacing materials are in­
fluenced by various environmental conditions 
existing in any specific location. Thus, selec­
tion of surfacing materials must take into 
account varying environmental factors. Ac­
cording to previous research, these surfaces 
generally can be affected by their environment 
as follows (see Reference 31): 

12.5.1 Loose Materials. 

12.5.1.1 Organic (e.g. pine bark mini-nuggets, pine 
bark mulch, shredded hardwood bark and 
cocoa shell mulch, etc.): 

• The cushioning properties of these mate­
rials depend upon the air trapped within and 
between the individual particles. In rainy 
weather, or during periods of high humidity, 
these materials absorb moisture and tend to 
compact, thereby losing the trapped air nec­
essary for protective cushioning. 

• With the passage of time these materials de­
compose, are pulverized and become less 
cushioning. 

• When wet and exposed to freezing tempera­
tures, these materials will freeze and lose 
their cushioning protection. 

• These materials, when wet, provide an ideal 
condition for micro-organism growth of 
various types which might allow transmis­
sion of communicable diseases. 

• Wind blows these materials. reducing the 
thickness necessary for adequate cushion­
ing. 

• These materials may be blown or thrown 
into children's eyes. 

• These materials are gradually displaced by 
the playing action of children, thereby re­
ducing the thickness of protective layers in 
vital fall areas. 

• These materials may harbor and conceal 
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various insects, animal excrement and other 
trash such as broken glass, nails. pencils and 
other sharp objects that can cause puncture 
and cutting wounds. 

• With use, these materials may combine with 
dirt and other foreign materials resulting in a 
loss of cushioning properties. 

• Generally, these materials require replace­
ment and continuous maintenance such as 
leveling, grading, and sifting to remove for­
eign matter in order to remain effective as 
cushioning materials. 

Inorganic (e.g. sand, pea gravel. blue stone 12.5.1.2 
dust (blue sandstone) crushed stone, etc.}: 

• These materials. could be blown or thrown 
into children's eyes. 

• Thes~ materials could be displaced by the 
playing action of children, thereby reducing 
the thickness of protective layers in vital fall 
areas. 

• These materials could harbor and conceal 
various insects, animal excrement and other 
trash such as"broken glass, nails, pencils and 
other sharp objects that can cause puncture 
and cutting wounds. 

• With use, these materials may be combined 
with dirt and other foreign materials, result­
ing in a loss of cushioning properties. 

• With increasing amounts of moisture, sand 
becomes cohesive and less cushioning. 
When thoroughly wet, sand reacts as a rigid 
material when impacted from any direction .. 

• When wet and exposed to freezing tempera­
tures, these materials will freeze and lose 
their cushioning protection. 

• Pea gravel is difficult to walk on. 

• Generally, these materials require replace­
ment and continuous maintenance such as 
leveling, grading, and sifting to remove for­
eign matter in order to remain effective as 
cushioning materials. 

Compact Materials (e.g. rubber mat - outdoor 12.5.2 
type, gym mat - indoor type, synthetic turf on 
asphalt base - stadium surface, etc.) (see Ref-
erence 32): 

• These materials have to be used on almost 
level uniform surfaces. 

• These materials may be subject to vandalism 



·4 (defaced, ignited, cut, etc). 

• Their performance will depend on the foun­
dation or surface on which they are installed. 

12.5.3 Soils - In general, the soils tested produced 
lower peak accelerations than asphalt but not 
as low as most of the loose surfacing materials 
(6 inches in depth) which were tested in the 
laboratory (see Reference 33). However, a per­
spective of test conditions must be maintained 
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when making these comparisons. The soils 
were tested in-situ, but none of the loose 
materials were tested under conditions of a 
playground environment. Peak acceleration 
appears to be correlated with a soil's moisture 
content; other associations are not evidenced 
by the data gathered by NBS. This is not sur­
prising in view of the limited number of soils 
tested. the large number of variables that char­
acterize a soil, and the compounding of these 
variables in the soils tested. 
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