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PREFACE

The General Assembly of Virginia in 1993 requested the Board of Education,
through House Joint Resolution (HJR) No. 620, to develop public school playground
safety guidelines. The impetus to request these guidelines came from
recommendations contained in SafetY of School Playground Equipment, a product
of HJR No. 473 approved by the General Assembly in 1991.

The project team, under the leadership of Dr. Helen R. Stiff, Division Chief,
Pre and Early Adolescent Education, included the following members:

Department of Education

Del Moser, Associate, Health and Physical Education - Team Leader
[enna Clayton, Associate, Developmental Programs
Arlene Cundiff, Principal, Youth Risk Prevention
Carolyn Hodgins, Associate, Federal Program Monitoring
Fran Meyer, Associate, Health Education
Vijay Ramnarain, Architectural Consultant
Allene Tyler, Administrative Support, Compliance Coordination
Irene Walker-Bolton, Associate, Emotional Disturbance
Bethann Canada, Principal, Information Systems

Interagency Team Members

Brad Ashley, Director, Hanover Parks and Recreation, Representative,
Virginia Recreation and Park Society

Robert Charles, Recreation Consultant Chief, Department of Conservation
and Recreation

William Conkle, Recreation Consultant, Department of Conservation and
Recreation

Arlene Kasper, Program Development Supervisor, Division of Licensing
Programs, Department of Social Services

Jeanne Sanders, Coordinator, Childhood Injury Prevention Program
Children's Medical Center, Medical College of Virginia, Virginia

Commonwealth University

The project team members wish to express their appreciation for the
consultation and advice provided by:

Pat Poulterer, Critical Care Coordinator, Office of Emergency Medical Services
Russ Boyle, Department of Biostatistics, Virginia Commonwealth University
Cameron Harris, Division Chief, Information Systems, Department of

Education



Statewide Childhood Injuries Sub-committee Members

Elizabeth Turf, Director of Alzheimer's Disease and Related Disorders
Registry, Office of Epidemiology, Virginia Department of Health

Margaret Dolan, Pediatric Emergency Medicine, St. Mary's Hospital,
Richmond, Virginia

Marsha Palumbo, Assistant Occupant Protection Manager, Division of Motor
Vehicles, Richmond, Virginia

Laura Whitaker, Injury Prevention Specialist, Office of Health Promotion and
Chronic Disease Prevention, Virginia Department of Health

Alan Scott Kinnison, York County Fire and Rescue Service, Yorktown,
Virginia

Sara Tomlin, Chesterfield County Health Department, Chesterfield, Virginia
Larry Hixson, Superintendent, Westmoreland County Schools, Montross,
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EXECUTIVE SUMMARY

This Report on Playground Safety Guidelines responds to House Joint
Resolution No. 620 agreed to by the 1993 Session of the General Assembly, which
requested the Board of Education, with assistance from the Department of
Conservation and Recreation, to develop public playground safety guidelines. An
earlier report by the Department of Education in 1992 recommended that state
guidelines be established for playground safety. This earlier report was requested by
HJR No. 473, and was printed as House Document No. 26, Safety of School
Playground Equipment.

The purposes of the 1993 report are to provide information and
recommendations pertaining to playground safety guidelines and to examine the
feasibility of a standard reporting procedure for injuries occurring on school
playgrounds. Persons who are responsible for planning and developing playgrounds
at schools, parks, and other areas should benefit from the information provided in
this report.

In the preparation of this report, House Document No. 26, Safety of School
Playground Equipment, was reviewed. Valuable information was obtained from
House Document No. 26, Safety of School Playground EqUipment, which contained
recent survey data of school divisions and other state agencies.

Regulations of the Child Day-Care Council also were reviewed and are
included in the report. These playground regulations were developed in response to
legislation passed by the 1993 General Assembly. The regulations apply to licensed
child care centers, nursery schools, camps not meeting licensure exemption, public
entities other than schools that provide child care, and before-school and after­
school child care programs. The Council approved the regulations on July 8, 1993, to
become effective November I, 1993.

The Handbook for Public Playground Safety issued by the U. S. Consumer
Product Safety Commission (CPSC) was studied with other documents dealing with
playground safety. These documents address critical issues such as surface, height,
entanglement, design and layout, installation and maintenance, and information on
age-appropriate equipment and design. The CPSC handbook exists for the public's
protection and manufacturers are expected to comply with its provisions.

The Americans with Disabilities Act (ADA), defines an "accessible
playground" as one "that when viewed in its entirety is readily accessible and usable
by persons with various abilities." A section on compliance with ADA is included in
the CSPC guidelines.
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A review of playground safety regulations in other states disclosed that Kansas
and Louisiana have established such regulations. A few states have varying degrees
of regulations; however, the majority of states have none. Most states leave the
development of playground safety policies to the local school district. The resource
that is most used by the states is the CPSC's Handbook For Public Playground Safety.

The project team examined the feasibility of using standard reporting forms
for playground injuries and concluded that collection and analysis of injury data
would be beneficial in determining causes of playground injuries and developing
prevention strategies; developing safer playgrounds at schools, child day care centers,
parks, etc.; reducing school liability by identifying and correcting hazards; keeping
manufacturers of playground equipment up-to-date on design and installation; and,
providing feedback to insurance carriers on playground safety issues.

A standard form has been developed that could be used for collecting
"information on playground injuries. This form could be used to summarize data for
the school, the school division, and an annual report by the Department of
Education. As an option, a multi-use form has also been developed that could be
used to collect information on all injuries to students, including injuries occurring
on school playgrounds.

On the basis of the information examined, the project team makes the
following recommendations:

• The U. S. Consumer Product Safety Commission's Handbook For
Public Playground Safety should be adopted as the public school
playground safety guidelines for Virginia. (Appendix D)

• Standard reporting forms and procedures should be adopted, including
the Student Playground Injury Form, the School Playground Injury
Summary Report, the School Division Playground Injury Summary
Report, and the Virginia Student Injury Report Form. (Appendix C)

• Data collected on public school playground injuries at the school and
school division level should be used by school divisions to develop
strategies to improve safety.

• The Medical College of Virginia, Office of Childhood Injury Prevention
Program, and the Department of Conservation and Recreation should
be considered as additional resources for school officials responsible for
playground safety conditions.
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INTRODUCTION

This report has been prepared by the Department of Education in response to
the House Joint Resolution No. 620, sponsored by Delegate Mary T. Christian. The
survey data in House Document No. 26, Safety of School Playground Equipment,
1992, show that public school playground safety requirements vary considerably
among the states. A review of states' regulations and guidelines revealed many
interpretations of the term "regulations." Some states' regulations appeared to be
guidelines, which other states had standards that were not enforced. Many states
leave decisions affecting playground safety to school districts with state education
personnel providing technical assistance upon request.

The members of the General Assembly, recognizing the lack of clarity in
terminology and practice revealed in the report on Safety of School Playground
Equipment. directed the Virginia Board of Education to develop public school
playground safety guidelines and a standard reporting procedure for playground
injuries.

The interagency project team reviewed the following sources of information:

•

•

•

•

House Document No. 26, Safety of School Playground Equipment - to
determine how much of the information would be helpful in
developing the guidelines requested in HJR No. 620.

Results from the surveys developed to gather information for House
Document No. 26, Safety of School Playground Equipment, were used
to obtain raw data on the frequency of playground injuries and the types
of play equipment involved.

The Regulations of the Virginia Child Day-Care Council (effective
November I, 1993) establishing playground regulations for licensed
child care centers, nursery schools, camps not meeting licensure
exemption, public entities other than schools that provide child care,
and before-school and after-school child care programs.

. The Handbook for Public Playground Safety from the United States
Consumer Product Safety Commission (CPSC), and playground safety
information from other federal testing agencies to review elements
such as surface, height, entanglement, design and layout, installation
and maintenance, age-appropriate equipment, and accessibility.
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• Report and MQdel Law on Public Play Equipment and Areas from the
Consumer Federation of America was reviewed for additional
information.

• Playground safety regulations and/or guidelines from other states were
studied to gather information for inclusion in Virginia's public school
playground safety guidelines.

• The provisions of the Americans with Disabilities Act were reviewed to
ascertain the level of accessibility, and the lay-out, maintenance, and
supervision of playgrounds.

• Playground injury reporting forms from other states were studied to
assist in the development of Virginia's proposed standard reporting
procedures for injuries.

This report emphasizes the importance of the adoption of playground safety
guidelines and consistent playground injury reporting on a standardized form. These
topics are addressed in the following chapters.
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Chapter I: Review of House Document No. 26, Safety of School Playground
Equipment Report

House Document No. 26, Safety of School Playground Equipment, 1992, was
written in response to House Joint Resolution 473, agreed to by the General Assembly
in 1991, requesting the Board of Education and the Department of Education to study
the safety of school playground equipment and school playgrounds.

In preparing the report for the General Assembly, a Department of Education
team studied current literature on school playground equipment, reviewed
recommendations from the Virginia Physical Education Supervisors Committee,
playground safety regulations from other agencies and consultants, and the the U. S.
Consumer Product Safety Commission (CPSC) reports on playground safety, and
reports and surveys by the National Safety Council.

Three surveys were developed, two for gathering information in Virginia and
another for national distribution. Information collected from the surveys included
the types of equipment used on school playgrounds, the types of injuries sustained
on school playgrounds, injury reporting procedures, the prevalence of regulations
and guidelines affecting playground safety, and schools reporting child care
programs.

Summary of Virginia Surveys

In Virginia, a survey was sent to 57 randomly selected elementary schools and
to all division superintendents asking for information on the types of play
equipment used on school playgrounds, including equipment for students with
disabilities. Another survey of all LEAs in June 1991 asked for information on the 65
reported playground accidents that required professional medical attention during
the previous school year, the opinion of LEA personnel regarding standards for
playground equipment, and the number of child day-care programs in public schools.
Survey results included the following:

• Playground equipment and the underlying surfaces need to be
evaluated for age appropriateness, safety, installation, physical
placement, and supervision of use.

• Approximately 5,700 students in sixty-five school divisions were
injured in varying degrees on playgrounds during the 1990-91 school
year.

• For the 1989-90 and 1990-91 school years, less than 2 percent of school
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children required professional medical attention after a school
playground accident.

• Abrasions, cuts, and puncture wounds accounted for the most injuries,
with sprains, strains, and head injuries following in frequency. Broken
bones and eye injuries accounted for 8 percent of the injuries.

• Falls from equipment and collisions with stationary equipment were
the major causes of injuries. Other causes include collisions with
moving equipment, contact with equipment with sharp edges and
protruding points, and playground debris. Equipment tip over and
equipment failure occurred infrequently.

• Almost 30 percent of injuries were caused by other miscellaneous
factors.

• 33 percent of the elementary school principals and 59 percent of the
superintendents/ designees reported that they planned to review
playground equipment in accordance with the new guidelines
developed by the CPSC.

• 81 percent of the elementary school principals and
superintendents/designees indicated the need for uniform standards to
ensure the safety of playground equipment and playgrounds.

• 77 percent of all the elementary school principals and 81 percent of the
superintendents / designees saw the need for standards regarding the age­
appropriateness of playground equipment.

• 79 percent of the sample elementary school principals and 72 percent of
the superintendents/ designees indicated a need for standards to ensure
the repair and replacement of broken and obsolete equipment.

• In Virginia, 219 schools served 13,187 children in extended day child
care programs and twenty-four (32 percent) of the LEAs responding to
the survey had at least one child care site.

Summary of National Survey

A survey was sent to physical education directors in all states. The questions
on playground safety elicited the following information from 33 states:

• Seven states had guidelines for playground surfaces.
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•

•

Two states had state guidelines for school playground safety.

Four states followed guidelines of the U. S. Consumer Product Safety
Commission (CSPC), The American Alliance of Health, Physical
Education, Recreation and Dance, or Wausau Insurance Company.

Additional Information

The United States Consumer Product Safety Commission (CPSC) was in the
process of publishing guidelines for playground safety, and the American Society of
Testing Materials (ASTM) was developing standards for playground safety. The
results of these surveys indicated that there was a need for guidelines to improve
safety on school playgrounds.

The publication, Analysis of the State Regulations for Elementary Schools was
also used as a source. Although this study indicated more states had guidelines, the
study showed that listed "regulations" frequently appeared to be only recommended
guidelines for playground equipment and surface review.

Input was also requested from several professional organizations, and their
responses reflected concern regarding hasty purchase of playground equipment. The
National Association for the Education of Young Children has published criteria for
outdoor equipment and playground safety, and the National Safety Council has a
comprehensive publication that includes a checklist for on-site surveys, surfacing,
and a variety of playground equipment. Most manufacturers of playground
equipment are members of the National Parks and Recreation Association, which
follows the CPSC guidelines.

In summary, House Document 26 was prepared using a variety of sources
including consultants, surveys, ERIC literature search, recommendations from
Virginia Physical Education Supervisors committee, analysis and study of similar
regulations from other agencies, the CPSC reports, and reports by the National Safety
Council.
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ChapterII: Review of the Regulations of the Child Day-Care Council

The Child Day-Care Council's regulations on outdoor areas apply to licensed
child day centers, including child care centers, nursery schools, camps not meeting a
licensure exemption, public entities other than schools that provide child care, and
before-school and after-school child care programs. Child day centers, as defined in
the law, must comply with the council's regulations and become licensed by the
Department of Social Services.

Background

These playground regulations were developed in response to legislation
passed during the 1993 General Assembly session (Section 63.1-202 of the Code of
Virginia). The law provides additional protection to children in out-of-home care by
requiring the licensure of programs not currently licensed. Three ad hoc committees,
as well as a special subcommittee on playgrounds, provided guidance to the Council
in developing the regulations. Public comments were received at seven public
hearings across the commonwealth. Due to cost concerns expressed during the first
public hearing, specificity on the depth and area of resilient surfacing was deleted
from the regulations as a requirement for licensure. However, the Consumer
Product Safety Commission's guidelines on resilient surfacing were included in the
regulations to provide more detailed information and advice. The regulations were
approved by the council on July 8, 1993, and they will become effective on November
I, 1993.

Content of the Regulations

The following standards are taken from Minimum Standards for Licensed
Child Day Centers Serving Children of Preschool Age or Younger and Minimum
Standards for Licensed Child Day Centers Serving School Age Children.

Playground Standards for Child Day Centers

Standard 1.1 -

Standard 2.6.2 -

"Fall zone" means the area underneath and
surrounding equipment that requires a resilient
surface. It shall encompass sufficient area to include
the child's trajectory in the event of a fall while the
equipment is in use.

To ensure that the center's activities, services, and
facilities are maintained in compliance with these
minimum standards; the terms of the current
license issued by the department; other relevant

8



Standard 2.11 -

Standard 3.4.4 -

Standard 3.14 -

federal, state, and local laws and regulations
including the Americans with Disabilities Act and
state law regarding disabilities; and the center's own
policies and procedures.

The center shall develop a playground safety plan
which shall include:

1. Provision for active supervision by
staff;

2. Positioning of staff on the playground
to help meet the safety needs of
children; and

3. Method of maintaining resilient
surface.

All staff who work directly with children shall have
the ability to provide a stimulating and safe
environment for the age group to whom the staff
person is assigned.

Before assuming job responsibility, all staff shall
receive the following training:

1. Job responsibilities and to whom they
report;

2. The policies and procedures listed in
subsections 2.14 and 2.15 that relate to
the staff member's responsibility;

3. The center's playground safety plan
unless the staff member will have no
responsibility for playground activities
or equipment;

4. Confidential treatment of personal
information about children in care
and their families; and
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Standard 4.3 -

Standard 4.8 -

5. The minimum standards in this
booklet which relate to the staff
member's responsibilities.

The facility's areas and equipment, inside and
outside, shall be:

1. Maintained in clean and sanitary
condition;

2. Maintained in conditions that are safe
and free of hazards such as, but not
limited to, sharp points or corners,
splinters, protruding nails, loose rusty
parts, and objects small enough to be
swallowed; and

Exception: Montessori preschools may
meet the alternative requirements in
the Montessori Module.

3. Maintained in operable condition.

Hazardous substances and other harmful agents.

A. No center shall be located where conditions
exist that would be hazardous to the health
and safety of children.

B. Hazardous substances such as cleaning
materials, insecticides, and pesticides shall be
kept away from food preparation and storage
areas and in a locked place using a safe
locking method that prevents access by
children. If a key is used, the key shall not be
accessible to the children.

C. Hazardous substances shall be stored in the
original container unless this container is of
such a large size that its use would be
impractical.

D. If hazardous substances are not kept in
original containers, the substitute containers
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shall clearly indicate their contents and shall
not resemble food or beverage containers.

E. Cosmetics, medications, or other harmful
agents of staff members shall not be stored in
areas, purses, or pockets that are accessible to
children.

F. Hazardous art and craft materials shall not be
used with children.

Standard 4.9.1&2 -In areas used by children of preschool age and
younger, the following shall apply:

1. Steps with three or more risers shall
have:

a. Handrails within the normal
handgrasp of the children or

b. A banister with vertical posts,
between the handrail and each
step, which can be safely grasped
by the children. The distance
between the posts shall be no
greater than three and one half
inches.

2. Poisonous plants shall not be allowed
in the facility or the outdoor activity
area. When children are away from
the center site, staff shall take
precautions to prevent children from
being poisoned by ingestion of or
contact with plants.

Standard 4.30 - Centers in operation before the effective date of
these regulations and newly subject to licensure
may have until July I, 1996, to meet Standards 4.30
through 4.38.

Standard 4.31 - The outdoor play area shall provide a minimum of
75 square feet of space per child in the area at any
one time.
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Standard 4.32 - Playgrounds shall be located and designed in a way
to protect children from hazardous situations.

Standard 4.33 - While Standard 6.36 addresses the variety and
amount of materials and equipment available for
children, the specific playground equipment the
center shall have is not designated. If playground
equipment is provided, resilient surfacing that
helps absorb the shock if a child falls off the
equipment shall be placed under all fixed
playground equipment with moving parts or
climbing apparatus to create a fall zone free of
hazardous obstacles. Fall zones are defined as the
area underneath and surrounding equipment that
requires a resilient surface. It shall encompass
sufficient area to include the child's trajectory in the
event of a fall while the equipment is in use. For
recommendations concerning resilient surfacing,
please refer to the following information from the
Handbook For Public Playground Safety, prepared
by the U. S. Consumer Product Safety Commission:
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Critical Heights (in feet) for
Various Types and Depths of Resilient Material

Uncompressed Compressed.
Depth Depth

Material 6 inch 9 inch 12 inch 9 inch

Wood Mulch 7ft 10 ft 11 ft 10ft

Double-
Shredded
Bark Mulch 6ft 10 ft 11 ft 7ft

Uniform
Wood Chips 6 ft 7ft 12 ft 6ft

Fine Sand 5 ft 5ft 9ft 5ft

Coarse Sand 5 ft 5ft 6ft 4ft

Fine Gravel 5 ft 7ft 10 ft 6ft

Medium Gravel 5 ft 5ft 6ft 5ft

Notes: Critical Height is defined as the maximum height from which an instrumented metal
headform, upon impact, yields both a peak deceleration of no more than 200 G's and a HIC of no more
than 1,000 when tested in accordance with the procedure described in ASTM F1292. Critical Height,
therefore, can be considered as an approximation of the maximum fall height from which a life­
threatening head injury would not be expected to occur. The surfacing material used under and
around a particular piece of playground equipment should have a Critical Height value of at least
the height of the highest accessible part of the equipment.

The table should be read as follows: If, for example, uncompressed wood mulch is used at a
minimum depth of 6 inches, the Critical Height is 7 feet. If 9 inches of uncompressed wood mulch is
used, the Critical Height is 10 feet. It should be noted that, for some materials, the Critical Height
decreases when the material is compressed.

There may be other loose-fill materials, such as bark nuggets or shredded tires, that have shock
absorbing properties equivalent to those in the above table. However, no tests have been conducted
on these materials by Consumer Product Safety Commission staff. Persons installing rubber mats or
similar material should request test data from the manufacturer on the Critical Height of the
material.

Exception: Montessori preschools may meet the alternative requirements in the Montessori Module.
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Standard 4.34 -

Standard 4.35 -

Standard 4.36 -

Standard 4.37 -

Standard 4.38 -

Standard 4.39 -

Standard 5.10 -

Ground supports shall be covered with materials
which would protect children from injury.

Equipment used by children shall:

1. Have no accessible openings between
three and one half inches and nine
inches;

2. Have closed S-hooks when provided;
and

3. Have no protrusions, sharp points,
shearing points, or pinch points.

All outdoor swing seats shall be made of flexible
material except for infant swings if they are
specifically designed to provide the necessary
support required for infants and if the swings are
located in a separate area where no other children
can enter or walk around in the protected swing
area.

Sandboxes with bottoms which prevent drainage
shall be covered when not in use.

For activity areas, both inside and outside, that are
used by toddlers and preschool children, the
climbing portion of slides and climbing equipment
shall not be more than seven feet high.

Centers licensed for the care of infants and toddlers
shall provide a separate playground area for these
children which has at least 25 square feet of
unpaved surface per infant! toddler on the outdoor
area at anyone time. This unpaved surface shall be
suitable for crawling infants and for toddlers
learning to walk. This space may be counted as part
of the 75 square feet required in Standard 4.30.

When the outdoor activity area is not adjacent to
the center, there shall be at least two staff on the
outdoor activity area whenever one or more
children are present.

14



Standard 6.35 - All furnishings, equipment, and materials shall be
of a developmentally appropriate size for the child
using it.

Standard 6.36 - The amount and variety of materials and
equipment available and the arrangement and use
of the materials and equipment shall be
developmentally appropriate for the children and
shall include equipment and materials which:

1. Are in sufficient supply to avoid
excessive competition among the
children and to avoid long waits for
use of the materials and equipment;

2. Provide for a variety of experiences
and appeal to the individual interests
and abilities of children;

3. Are accessible to children for the
activities required by these standards;

4. Allow children to use small and large
muscles for imaginative play and
creative activities; and

5. Include multi-cultural materials.

Standard 6.70- Pools and equipment.

A. When permanent swimming or wading
pools are located on the premises of the
center, the following shall apply:

1. The manufacturer's specifications for
operating the pool shall be followed as
well as any local ordinance and any
Department of Health requirements
for swimming pools;

2. All pools constructed, renovated, or
remodeled after April 1, 1986, shall
have a statement in writing of their
inspection and approval from the local
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building official when such appraisal
is required;

3. Outdoor swimming pools shall be
enclosed by safety fences and gates
which shall be kept locked when the
pool is not in use;

4. Entrances to swimming pools shall be
locked when the pool is not in use;
and

5. A whistle or other audible signaling
device, a buoy or a lemon line, a reach
pole and a backboard shall be available
at the swimming/wading site.

B. If children are allowed to swim in a lake or
places other than a pool, safe swimming
areas shall be clearly marked.

C. All piers, floats, and platforms shall be in
good repair and where used for diving, the
minimum water depth shall be indicated on
the deck or planking.

D. If children are allowed to swim at a lake or
other bodies of water larger than a pool, there
shall be a rescue boat available at all times
which is equipped with a reach pole and a
lemon line or buoy.

E. If portable wading pools are used, they shall
be emptied of dirty water and filled with
clean water for each day's use and more
frequently as necessary.

Standard 6.71.A - The center shall have emergency procedures and
written safety rules for swimming or wading that
are:

1. Posted in the swimming area when
the pool is located on the premises of
the center;
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2. Given to staff involved in
swimming/wading activities;

3. Given to parents of children
participating in swimming/wading
activities; and

4. Explained to children participating in
swimming/wading activities.

Standard 9.8 -

Standard 9.11 -

The facilities of a Montessori preschool, inside and
outside, shall be maintained in conditions that are
safe and free of hazards, protruding points or sharp
corners, splinters, protruding nails, and loose rusty
parts.

A Montessori preschool shall have a safe outdoor
play area which allows for exploration of nature
and provides a resilient surface in fall zones.

Implications of the Child-Day Care Council Regulations

The Council's regulations impact public schools in the following ways:

• Public school playgrounds used by licensed child day centers need to meet
these standards.

• The Board of Education is required to develop accreditation regulations
for certain education and child care programs provided by public schools.

• Certain education and child care programs operated by public schools need
to meet the Board of Education's accreditation regulations, which must
incorporate or exceed the Council's regulations.

The review of child day care standards inVirginia led to a study of various
national playground standards which are addressed in the next chapter.
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Chapter III: Review of the National Standards from Various Federal Testing
Agencies and the U.S. Consumer Product Safety Commission
(CPSC)

The review of the Virginia Child Day-Care Council's standards on
playground safety led to a review of other national playground standards, mandated
and voluntary, and guidelines.

Handbook for Public Playground Safety

In March 1990, the COMSIS Corporation, under contract to the CPSC,
presented recommendations on playground equipment safety. These
recommendations formed the basis for CPSC's Handbook for Public Playground
Safety,1991. The handbook provides guidelines on:

• surfacing materials, e.g., including a critical height table to determine
the recommended depth of loose fill materials - mulch, wood chips,
sand and gravel,

• equipment design, e.g., highlighting entanglement and entrapment
hazards,

• design and layout of playgrounds, e.g., illustrating safe distances
between equipment, and

• installation and maintenance, e.g., ensuring concrete footings are well
below ground and covered with dirt.

While these guidelines are extremely beneficial in describing ways to make
playgrounds safe, it is important to note that the CPSC does not claim the guidelines
are "the sale method to minimize injuries associated with playground equipment. II

However, in Newsletter Health Link, Spring, 1993, the article New Playgrounds
Required recommends "asking the seller and installer for a written statement that
the playground and the recommended layout meet the 1991 CPSC Playground Safety
Guidelines."

The Consumer Federation of America (CFA), 1992 The Report and Model Law on
Public Play Equipment and Areas

This report published in January, 1992, is intended to be a blueprint for
designing, building, and maintaining public playgrounds. The CFA report expands
on the CPSC handbook, and in many instances, the CFA specifications are more
stringent than the CPSC recommendations. The CFA report provides a good
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rationale for most of its requirements. The report also addresses several play events
and issues not covered in the CPSC handbook, e.g., equipment height limits for pre­
school and school-age children. The information on age-appropriate equipment and
design is especially helpful in this document. '

The American Society of Testing and Materials (ASTM)

The ASTM, organized in 1898, has grown into one of the largest voluntary
standards development systems in the world. ASTM is a not-for-profit organization
that provides a forum for producers, users, ultimate consumers, and the public to
meet on common ground and write standards for materials, products, systems, and
services. "When the ASTM publishes a standard, by federal law, it becomes the
national reference," (New Playgrounds Required, Newsletter Health Link, Spring
1993). ASTM standards are developed voluntarily and used voluntarily. Currently,
there are two voluntary standards documents that address playground issues.

•

•

ASTM Standard F1292, "Specification for Impact Attenuation of Surface
Systems Under and Around Playground Equipment," addresses the test
method used to determine the impact attenuation. of surfacing
materials.

ASTM Standard F1148, "Specification for Consumer Safety
Performance for Home Playground Equipment," addresses the
requirements for the manufacturing of home playground equipment.
Both documents are extremely technical and are more applicable to the
manufacturers of surfacing materials and home playground
equipment. A third standard addressing public playground equipment
is to be published in the fall of 1993. Voluntary playground standards
exist for the public's protection and manufacturers are expected to
comply with them.

The Americans with Disabilities Act (1991)

After January 1992, this civil rights law requires all new or remodeled
playgrounds to be accessible to citizens with disabilities. An Access Board is
responsible to write guidelines for playground accessibility during 1994. Until the
guidelines are available, the ASTM and responsible playground developers are
using a working definition of accessibility. An accessible playground is one which,
when viewed in its entirety, may be approached, entered, and used by persons with
varied abilities. The sensations or activities that may result from play events (e.g.,
sliding, climbing, swinging) shall be available to all. (New Playgrounds Required
Newsletter Health Link, Spring 1993) This atticle recommends that a letter be
obtained from the manufacturer stating that the e9uipment is accessible and that, if
working with a consultant or manufacturer s representative, the issue of
accessibility should be discussed.
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After reviewing national standards from several federal testing agencies and
other organizations, a study of school playground safety standards used in other
states was deemed necessary. This would provide additional guidance in developing
guidelines for use in Virginia.
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Chapter IV: Review of School Playground Safety Standards From Other States

In 1992, a review of school playground safety standards in other states was
conducted by the project team that worked on House Document No. 26, Safety of
School Playground Equipment. The interagency team. for Playground Safety
Guidelines reviewed the information in House Document No. 26 for relevance to
this present study.

A letter and survey sent to state physical education directors in all fifty states,
request statewide guidelines on playground safety, produced thirty-three replies.
Two states, Kansas and Louisiana, indicated that state guidelines have been
established. Four other states, Nevada, Iowa, New Mexico, and Wisconsin, reported
that they follow guidelines established by the U. S. Consumer Product Safety
Commission, the American Alliance of Health, Physical Education, and Recreation
and Dance, or Wausau Insurance company.

A second source of information concerning playground safety initiatives in
other states was the publication entitled, State Regulations Focused on Playgrounds
and Supervision, in particular the section on /IAnalysis of the State Regulations for
Elementary Schools." This document reports the results of a study that had been
conducted by Frances Wallach, Ed.D., Project Director for Total Recreation
Management Services, Inc., and Susan Edelstein, M.A., Chief Researcher at New
York University. According to this study, nine states have guidelines for
playground surfaces. However, after reviewing the guidelines submitted by these
states for this report, it was found that there is a great deal of variability concerning
the interpretations of the term "regulations." In several cases, regulations listed
appeared to be only recommended guidelines for playground equipment and surface
review.

Included below are several states' guidelines, standards, or regulations
demonstrating a variety of responses to the playground safety issues of play
equipment and surfacing.

CALIFORNIA

Play Equipment: Senate Bill 946 (8/16/84) restricts wood preservatives used for
new wood playgrounds or recreational equipment and requires
treatment if certain wood preservatives were used to treat
existing wooden playground or recreational equipment.

DELAWARE

State Policy: Delaware policy is that each school district adopts a policy
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statement that addresses installation, maintenance,
operation, periodic self-inspection, and use of playgrounds and
playground equipment with emphasis on safe use by
students and the public. Each principal is responsible for
forming an ad-hoc advisory committee to assist in
implementing and monitoring established district policy
concerning playground safety.

COLORADO

Play Equipment: Mechanical hazards should not be present for children.
Playground equipment should be structurally stable and
constructed of durable, weather resistant materials; there should
be no projecting screws or bolts, sharp cutting edges, pinch,
points or splinters; should be free from rust and chipping paint;
anchors for all equipment should be stable and buried below
ground level; and, should be adequately fenced from nearby
hazards.

Surfacing: A playground surface should be 8-12 inches of shock-absorbing
material such as loose pea gravel or wood chips underneath all
equipment. The surface should be free of projections, cracks, and
depressions that can cause tripping injuries. Materials should be
under all equipment and should extend 3 feet beyond it.

KANSAS

Play Equipment: All equipment guidelines established by the CPSC for swings,
merry-go-rounds, teeter-totter, slides, climbers, and all cluster
equipment should be followed.

Surfacing: Safe surfaces are mandatory under all manufactured equipment.
Play surfaces include: turf, unmown rough areas suitable for use
by crawling infants, and non-accessible erosion control areas.
Surfacing should meet the under 200 G's CPSC impact
attenuation standard. Fall absorbing surfaces must be installed in
all equipment settings. Careful maintenance is required of all
surfaces. Hard-surface pathways are needed for accessibility.

MARYLAND

Play Equipment: Play equipment must be constructed of materials which have
proved durable in a playground or outdoor setting. Materials
subject to corrosion or deterioration should be plated,
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Surfacing:

MASSACHUSEJTS

Play Area:

Surfacing:

NEW YORK

State Policy:

TENNESSEE

galvanized, painted, preserved, or otherwise treated to resist
these effects. Equipment should be installed according to
manufacturer's instructions. Legs of equipment should be set in
concrete for stability. All types of anchoring devices should be
placed below ground level to avoid a tripping hazard. Install
swinging equipment a safe distance away from fences, building
walls, walkways, and other play areas.

This state adheres to CPSC guidelines that installation of
equipment should not occur over hard surfaces such as concrete,
blacktop, or cinders.

Outdoor play areas should be accessible to children with special
needs within a minimum space of 75 square feet per child. If in a
hazardous area, the play area should be fenced by a barrier at least
four-feet high. The play area should be checked daily for glass or
other hazards.

Sufficient quantities of impact absorbent materials are used
under climbers, slides, swings, or see-saws. Climbing equipment,
swings, and very large or top-heavy pieces of indoor furniture
are securely anchored.

The State Education Department requires that all new
playground installations be in conformance with the CPSC
guidelines. New York depends upon "voluntary compliance"
rather than enforcement to maintain this requirement.

Play Equipment: There must be outdoor play equipment for children who are in
care more than three daylight hours; all outdoor playground
equipment must be sufficient in amount and variety so that
children can take part in many kinds of play each day; all
outdoor play equipment must be placed to avoid accidents,
supported for climbers, swings, and other heavy equipment that
could cause injury if toppled must be securely anchored to the
ground, even if the equipment is designed to be portable; must
be well made and safe.There should be no sharp edges, splinters,
or nails sticking out and the equipment must be age-appropriate.
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Surfacing:

WEST VIRGINIA

Play Area:

A resilient surface is required under climbers, including slides,
and swings. A suitable and appropriate surface should be used
under any piece of equipment which puts a school age child 2­
1/2 feet off the ground. Any kind of climbing apparatus, the
ladder or steps on a slide as well as the end of the slide, and
seesaw, swings, and merry-go-round, all require resilient
surfacing under and around them where a child might fall. The
resilient surface should extend at least two feet beyond climbers
and at least four feet from the end of the slide.

Acceptable "soft" surfaces are grass, coarse sand, pea gravel
(medium-sized is best), wood chips, sawdust, straw,
indoor / outdoor carpet, artificial turf, rubber matting. Other
surfaces are not precluded if proper resilience is provided.

All schools with a kindergarten program are to contain a
segregated blacktopped area and a large grassy area with climbing
equipment and swings. The playground may be segregated by
either time or space allocation.

Safety requirements vary considerably among the states. Most do not have
guidelines and some have standards that are not enforced. Other states leave the
issue of playground safety to the discretion of the local school districts, with state
education offices providing technical assistance as requested. Despite the variance
among states, a common characteristic appeared to be the use of the U. S. Consumer
Product Safety Commission (CPSC) Handbook for Public Playground Safety.

The review of trends in other states' regarding playground safety standards
provided the team assistance in the direction that should be taken in developing
guidelines for public playgrounds in Virginia. The following chapters address the
need for adopting consistent guidelines for playgrounds in Virginia.
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Chapter V: Guidelines For Public School Playground Equipment And Safety

Purpose of Guidelines

The purpose of these guidelines is to provide a healthy and safe environment
in which all children can play and have fun. These guidelines are a preventive
measure. When adopted, they will help educate all people concerned about
playground equipment, safety, and use. School divisions will save money as a result
of lower liability insurance rates, fewer injuries, and loss of school days by children;
the guidelines should also prevent parents from losing time from work to care for
injured children.

Playground equipment in Virginia is located in a variety of settings including
school playgrounds, parks, child care facilities, resorts, restaurants, apartment
complexes and other areas. All of these settings should provide a safe play
environment for children. It is equally important that safety guidelines for
playground equipment be consistent. Therefore, guidelines for public school
playground equipment and safety should be established. It is also recommended that
these guidelines be applicable to playground equipment in other public settings as
well.

Epidemiology of Playground Injuries

According to the Consumer Product Safety Commission (CPSC) report
entitled Playground Equipment Related Injuries and Death, (April 1990),
approximately 75 percent of all playground injuries are the result of falls, especially
to the surface beneath the equipment. A 1991 National Electronic Injury
Surveillance System (NEISS) Report indicated that of the approximately 270,000
playground related injuries, 100,649 were associated with swings or swing sets, 75,489
with monkey bars and climbing equipment, 53,219 with slides, 14,184 with other
playground equipment such as rockers and merry-go-rounds, and the remaining
with unidentified playground equipment. The most common injuries associated
with falls were fractures of arms and hands.

The CPSC document, Analysis of Playground Equipment-Related Injuries
Involving Falls to the Surface, (December 1989), indicated that 52 percent of falls
involved grass or dirt surfaces and 12 percent asphalt or concrete surfaces. These
figures show vary clearly that much work still needs to be done to make
playgrounds safer for children. This report, also indicated that other injuries
resulted from moving or stationary equipment and contact with protrusions, hard
surfaces, and sharp edges.
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According to the CPSC report, Playground Equipment Related Injuries and
Deaths, (April 1990), 31 percent of reported fatalities involved falls, and 75 percent of
fall-related fatalities involved head injuries. Another 13 percent of fatalities
involved equipment tip overs and failures.

Other than falls from equipment, children can be fatally injured by becoming
trapped or entangled in playground equipment. Entrapment is caused by the
inability to withdraw the body or body part from an opening; entanglement is caused
by clothing getting caught on protruding hardware, open hooks, or other
protrusions. The CPSC recommends that openings on playground equipment be
smaller than 3 1/2 inches or larger than 9 inches to prevent head entrapment and
possible strangulation.

Approximately 5,700 students in seventy-five school divisions in Virginia
were injured on school playgrounds during the 1990-91 school year. The most
common injuries were cuts, abrasions, puncture wounds, sprains and strains, and
the most common causes of injuries were falls from equipment, bumping into
stationary equipment, and impact with moving equipment.

According to data collected from September 1991 to August 1992 at the
Medical College of Virginia, of the 46 children treated for playground injuries at the
Children's Medical Center, the most in juries were caused by falls from equipment.
They resulted in fractured arms, lacerations, mild head injuries, and soft tissue
injuries. The report by MCV, if projected for the entire state, emphasizes the
magnitude of the problem. i

Americans with Disabilities Act

The Americans with Disabilities Act requires all new playgrounds or those
remodeled after January 1992, to be accessible to persons with disabilities. Only
private clubs and church organizations are exempt from this law. An Access Board
has the responsibility for writing guidelines for playground accessibility. Until these
guidelines are available, other general standards, design guidelines, and a working
definition of accessibility are being used. An accessible playground is one that, when
viewed in its entirety, is readily accessible and available to everyone.

Accessibility should be factored into the design, maintenance, and
management of the playground. Also, it should be considered in the purchase and
installation of equipment. Specific design elements to consider in planning for
accessibility include accessible parking, entrances, routes/paths, location on site,
surfacing, signage, and equipment/activity areas.
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Playground Supervision

Children need guidance on how to use playground equipment safely. Active
supervision promotes safe play and will help children learn appropriate behavior
and use of equipment. Unsupervised use of playground equipment may expose
children to risk of injury from using equipment in unintended ways. Active adult
supervision should include ability to supervise the entire playground visually, to
identify safety hazards, and the authority to correct potentially dangerous behavior.
All playgrounds present some risk, and an adult should be present to respond
quickly should an injury occur. Active supervision will promote a healthy and fun
play area for children.

Surfacing

The placement of appropriate amounts of surfacing materials beneath and
around play equipment is critical in minimizing playground injuries. The main
factors in choosing surfacing materials are cost, height of equipment, and impact­
absorbing qualities of the material.

Appropriate surfacing materials include loose-fill organic materials such as
wood mulch, bark mulch and wood chips; loose-fill inorganic materials such as sand
and gravel; and synthetic material such as rubber mats and foam mats. The CPSC
report entitled Impact Attenuation Performance of Playground Surfacing Materials,
(March 1990), examined the impact-absorbing capabilities of playground surfacing
materials and found that wood mulch, under controlled laboratory conditions,
outperformed other materials tested. The 1991 CPSC Handbook for Public
Playground Safety provides a Critical Height Table that may be used in estimating
the depth of surfacing material to be placed beneath and around, playground
equipment.

A material's cushioning or impact-absorbing capability, according to the CPSC,
is dependent on air being trapped between particles or aggregate material. Therefore,
compacting, decomposition, and mixing with dirt can cause a loss of this cushioning
effect. Regular maintenance such as raking, or replacement of the surfacing
materials is necessary to maintain the impact-absorbing capability. Rubber matting,
another surfacing option, is usually more expensive but requires less maintenance
and lasts longer.

Maintenance

It is essential that playground equipment be adequately maintained. Rust on
metal equipment or deterioration of wood can undermine the structural integrity
and stability of playground equipment. Maintenance schedules should be obtained
from the equipment manufacturers and regular maintenance schedules should be
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developed, based on conditions of equipment and frequency of use. Equipment
identified as hazardous or defective should not be used until corrective measures
have been taken. All defects and maintenance work should be documented.

Design and Layout

Equipment selection for playgrounds should conform to the CPSC Handbook
for Public Playground Safety. Location of equipment on playgrounds plays an
important role in minimizing injuries. The design of the playground should
provide for future expansion and addition or deletion of equipment.

Appropriate Playground Equipment

Section 3 of the Consumer Federation of America manual, Report and Model
Law on Public Play Equipment and Areas, discusses "Developmental Issues for
Playground Designers". It suggests that a well-designed playground should provide
an environment for physical development and safe learning where cognitive, social,
and emotional growth take place. Physical development in children differs
substantially. Play equipment suitable for different age groups should address this
factor, and also allow children of different ages to test and practice their skills at their
own pace.

In addition to helping both preschool and school-age children develop
physical skills, play equipment should also help them develop spacial awareness,
perceptual skills, and other developmental skills.

The outdoor play area should provide opportunities for children to climb,
swing, slide, walk, crawl, run, hop, skip, jump, bounce, balance, reach, chin, hang,
push, pull, throw, and catch. Some equipment scaled to appropriate size that can be
used by children three years of age or older is:

balance beam
log structures
spring rockers
ramps
stairways
stepladders

platforms
tunnels
suspension bridges
arch ladders
net climbers
tire climbers

chinning bars
conventional swings
slides
infant/tot swings
tire swings

The size of equipment for older children should be large enough to match
their physical age and strength; however, excessive height is not necessary for play
value and only increases the potential for severe injuries. Rotating equipment
(merry-go-round) and seesaws provide opportunities for some sensory stimulation
and balancing activities, but they also present hazards to children. Close supervision
should be provided wherever such equipment is used, and see-saws for pre-school
age children should be spring-loaded.
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Some play equipment and materials should allow for nonstructured
exploration. Nature provides many appropriate opportunities for children of all
ages to derive fun from playing and exploring. Landscape features such as shrubs,
large rocks, gentle slopes, streams, and garden areas all provide opportunities for
play. Playing with materials such as sand and water is an excellent and safe means
to build cognitive and social skills. Sand boxes can be specially designed, or indoor
sand and water tables may be provided. Having a hose accessible to a play area
provides an easy way to support water play.

However, even with the best designed playground equipment, good adult
supervision is a critical safety factor both from a developmental perspective and also
as a means of preventing injuries.

In summary, the team studied the possible factors affecting safety on
playgrounds; means to make the playgrounds safer; types, causes, and number of
injuries on school playgrounds in Virginia; and ways to bring an awareness of the
issues involved in using, designing, and maintaining playground equipment. The
following is a list of some of the factors to be considered in making play areas a safer
place for all children:

•
•
•

•

•
•

Age appropriateness of play equipment.
Supervision (type of) for playgrounds.
Depth of surfacing materials under and around play equipment
relative to the height of the equipment.
A guide for maintenance of the play equipment and instructions for
setting up a maintenance schedule.
A checklist for the general upkeep of the playground.
Identification of potential hazards in the play equipment and the
playground.

The team, upon reviewing existing guidelines in other states and federal
standards available, concluded that the CPSC Handbook for Public Playground Safety
be adopted as public playground safety guidelines for Virginia. Further, it is
recommended that the CFA manual, Report and Model Law on Public Play
Equipment and Areas be used as an additional resource on playground safety. The
documents are included in this report as Appendix D and E. Additional sources of
information on playground safety are included in Appendix G.The absence of any
standardized method of reyorting playground injuries in Virginia made it necessary
to explore the feasibility 0 a standard reporting form and procedures for the state.
Considerations given to this endeavor are addressed in the following chapter.
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Chapter VI: Feasibility of Standardized Reporting Forms and Reporting Procedures

The feasibility of standardized reporting forms and reporting procedures for
collecting information on playground injuries was considered from the following
perspectives:

•

•

•

Manageability of the forms in the individual schools, at the division
level, and at the state level. It was determined that information is
already recorded in some format, and the time taken to fill out a
standardized form would be minimal for most schools. The time
required for statistical compilation would depend on the number of
playground injuries at the school and the number of primary and
elementary schools in the school division. Only school division totals
would be reported to the Department of Education.

Liability to schools. Thorough and accurate playground injury
documentation could decrease school liability by pinpointing
playground hazards that can be corrected.

Hours of collection. Data on injuries occurring on playgrounds would
be collected during a school's normal operating hours and during
school-related functions.

•

•

Reporting structure. The data collected and the data collection
procedures vary considerably among schools.

Who would benefit from the standardized collection of data and the
resulting safety hazards?

*

*

*

*

*

*

*

Children whose play environment would be made safer.
Local Education Agencies could reduce injuries by correcting
problem areas, making the environment safer for students and
reduction of liability.
Playground manufacturers could use the information to make
play equipment safer.
Day care centers could take action to reduce injury risks on
playgrounds.
The Department of Conservation and Recreation would be
supported in their initiative to adopt playground safety
guidelines.
Insurance carriers would have actuarial data.
Injury prevention programs could ascertain InjUry patterns
based on the data and develop strategies for prevention.

• Review of forms used in other states and feedback from those states on
their usefulness. Arizona and Utah's injury report forms were useful
models in developing Virginia's forms. (Appendix B)
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• Development of single use (playground) or multiple-use (all school)
injury data forms. Use of a separate form to collect individual (each
occurrence) information on only playground-related injuries (single
use) was thought to be more directly responsive to the team's charge. It
was perceived that individual schools might prefer the brevity and
direct bearing to the summary playground injury form. A separate
form for collecting only playground injury data, however, may be a
short-sighted approach. One form could be used in schools to collect
data on inl·uries wherever they occur. Those occurring on playgrounds
could easi y be sorted for tabulation. One form would also facilitate
tabulations of data on other areas of student safety that need to be

. addressed. (Appendix C)

Upon reviewing the information on options, the team proceeded to draft a
multiple-use reporting form and a single-use reporting form from which data on
playground or school-related injuries could be compiled into a school summary and
a school division summary. Directions for completing the forms and reporting
procedures were written.

The team decided that drafts of individual form options and of summary
report forms could be studied by focus/stakeholder groups comprised of parents,
teachers, principals, and superintendents. The focus stakeholder group would
decide which type of form is most effective in:

•

•
•

• Showing where injuries occur,
Pinpointing problems,
Developing strategies to solve problems based on data, and
Determining if safety strategies make a difference.

After recommended revisions, a form or set of forms will be field tested for
one year. A data analysis plan should be developed to ensure the integrity of
conclusions, drawn from the field test. Modifications to the forms would be made,
based on the results of the field test.

After studying the feasibility of a standard reporting form(s), the team
proceeded with the development of proposed forms.
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Chapter VII: Development of Standard Reporting Forms and Procedures for
Collecting Information Concerning Playground Injuries

Currently, in Virginia, there are no standardized forms or procedures for
collecting and reporting information about injuries for accidents occurring on
school property including playgrounds. If school injury data were collected in a
uniform format across school divisions, problem areas could be pinpointed and
strategies developed to prevent further occurrence. Additionally, needed
information about numbers of children injured on playgrounds, or as a result of
other activities occurring on school grounds, would be readily available.

The health departments in Utah and Arizona were contacted to obtain copies
of the standard injury reporting forms used in their schools (Appendix B). The Utah
Department of Health's program for student injury report was implemented in 1984
with a 100 percent compliance rate among school districts by 1989. The Arizona
Department of Health developed its reporting procedures based on the Utah form in
1991. The information obtained from both of these states suggests that filling out the
form raised the awareness of playground injuries and contributed to the promotion
of playground safety. Using the forms from Utah and Arizona, as resources, the
project team developed Virginia's proposed forms.

Form Development

Student Playground Injury Form

The Student Playground Injury Form was developed to collect data on
playground injuries (Appendix C). In developing this form, House Document No.
26 (1992) Safety of School Playground Equipment. and the CPSC publication,
Handbook for Public Playground~Safety, were reviewed. Several categories of
information about playground injuries were needed to collect data regarding student
playground injuries. The cause of an injury is important in understanding how
injuries can be prevented, e.g., in a fall, the type of surface onto which a child falls
has an impact on the severity of an injury. Information about the type and severity
of injury resulting from a playground Incident should be collected. The CPSC s
handbook also makes a distinction between children ages 2-5 and older.

Procedures for the using the form:

• Schools could collect and report information on every serious
playground injury occurring on the school grounds during the normal
operating hours of the school or during school-related functions. Serious
playground injuries are designated as those injuries requiring
professional medical attention beyond that normally provided by school
personnel.
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• The school building principal and / or designee would be responsible for
completing the Student Playground Injury Form.

School Playground Injury Summary Report

The School Playground Injury Summary Report was developed to
summarize the total number of playground injuries by cause, type of surface
involved in a fall, type of injury and age group (Appendix C). Statistics on the
number of students who were hospitalized, or who were fatally injured as a result of
incidents on playgrounds are also collected.

Procedures for using the form:

• Individual schools could use this form to tabulate specific summary
information about serious playground injuries from their routine
injury / accident report forms, or from the Student Playground Injury
Form.

• This form would be sent by the schools to the division superintendent to .
be used in developing a school division report.

School Division Playground Injury Summary Report

The School Division Playground Injury Summary Report could be used by a
school division to report to the Department of Education the total number of
injuries on school playgrounds (Appendix C).

Procedures for using the form:

• Injuries occurring on all playgrounds in the school division during the
normal school hours, or during school-related functions, which were
considered to be serious would be included. Serious injuries are
designated as those injuries requiring professional medical attention
beyond that normally provided by school personnel.

• These reports could be requested annually by the Department of
Education.

• If necessary, a state-level report could be produced. Information from the
report would be used to develop strategies to make playgrounds safer in
Virginia schools.
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Another Option For Collecting Student Injury Data

Virginia Student Injury Report Form

A Virginia Student Injury Report Form has been developed to enable schools
in each school division to record information about any injury occurring on school
grounds (Appendix C). The categories selected for the form were based on a review
of the forms used in Utah and Arizona, as well as discussions with Department of
Education team members, members of the Childhood Injuries Subcommittee, the
coordinator of the Virginia Statewide Trauma Registry, and a faculty member at
Virginia Commonwealth University with expertise in data management and form
design. Each category describes a specific aspect of the injury event. Comparing the
information categories could reveal patterns that may help in developing strategies
for reducing the number of injuries.

All possibIe injury occurrences were considered so that the form could be
used to collect correct information. Using data available about the leading causes of
playground injuries, categories and choices under each category were selected and
refined.

Procedure for using the form:

• Schools could use the form to collect and report information about
serious injuries occurring on the school grounds during the normal
operating hours of the school or during school-related functions.
Serious injuries are designated as those injuries requiring professional
medical attention beyond that normally provided by school personnel.

• The building principal and / or designee would be responsible for
completing the Virginia Student Injury Report Form.

In conclusion, the use of standardized forms will provide consistent reporting
for school playground injuries. Further, to achieve greater playground safety in
Virginia schools, it has been determined that certain measures be adopted. These are
discussed as recommendations in the concluding chapter.
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Chapter VIII: Recommendations

The recommendations of this report are based on the availability of recently
published and nationally recognized and accepted guidelines for playground safety.
The recommendations also are based on the need for playground injury data to be
collected and analyzed at the local school level where playgrounds are managed. No
other state requires that playground safety injury data be collected and processed by
its department of education. House Document 26, Safety of School Playground
Equipment, includes a survey of Virginia students during the 1990-91 school year in
which 5,700 students in 75 school divisions were injured in varying degrees of
severity as a result of playground injuries. It is important that all possible
preventive measures be pursued to reduce school playground injuries.

Accordingly, the team makes the following recommendations:

• The U. S. Consumer Product Safety Commission's Handbook For Public
Playground Safety, should be adopted as the public school playground
safety guidelines for Virginia. (Appendix D)

• Standard reporting forms and procedures should be adopted, including
the Student Playground Injury Form, the School Playground Injury
Summary Report, the School Division Playground Injury Summary
Report, and the Virginia Student Injury Report Form. (Appendix C)

• Data collected on public school playground injuries at the school and
school division level should be used by school divisions to develop
strategies to improve safety.

• The Medical College of Virginia, Office of Childhood Injury Prevention
Program, and the Department of Conservation and Recreation should
be considered as additional resources to those responsible for playground
safety.
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APPENDIX A

House Joint Resolution 620



GENERAL ASSEMBLY OF VIRGINIA....1993 SESSION
HOUSE JOINT RESOLUTION NO. 620

Requesting the Board 01 Education to develop playground safety guidelines.

Agreed to by the House of Delegates, February 7, 1993
Agreed to by the Senate, February 16, 1993

WHEREAS, House Joint Resolution ,(73 (1991) directed the Department of Education to
study the issue of safety of school playgrounds to determine whether there is a need for
statewide guidelines to ensure the safety ot school playgrounds; and

WHEREAS, a review of the results· of surveys of local sehool divisions in Virginia
indicate that the majority of those responding feel there is a need tor uniform,
research.-based guidelines to ensure the safety of sebool playgrounds and equipment; and

WHEREAS, a review ot Injuries sustained on public school playgrounds in the
Commonwealth sbows a significant number of injuries requiring medIcal attention reported
each year; and

WHEREAS, there was a total of 12,734 accidents on playgrounds in Virginia reported
for the 1990·91 scnool year; and 01

WHEREAS, reports indicate that the prevalence of fall-related injuries, especially those
resulting in a head injury, demonstrate the need for resilient playground surfaces with
regular maintenance; and

WHEREAS, a review ot playground safety initiatives in other states revealed that nine
states have guidelines for playground equipment and seven states have guidelines for
playground surfaces; and .

WHEREAS, national standards exist from various federal testing agencies and the U.S.
Consumer Product Safety Commission; and I

WHEREAS, while significant progress has been made in accommodating children with
disabilities in school buildings, school playgrounds remain largely unchanged and
unmodified for disabled students; and

WHEREAS, the Department of Education study recommended state guidelines should be
established; now, therefore, be it

RESO LVED by the House of Delegates, the Senate concurring, That the Board of
Education is requested to develop playground safety guidelines. The Board shall base sucb
guidelines on the playground safety standards under development by the U.S. Consumer
Product Safety Commission, and shall correlate the standards with the regulations of the
Child Day-care Council established for licensing day care and before and after school
program facilities. In developing these guidelines, the Board shall seek the assistance of the
Department of Conservation and Recreation. The guldelines should ~hiclude
recommendations for establishing separate play areas witb appropriate playground
equipment, resilient surfaces, and proper maintenance for the various age groups and
categories of disabled students that are housed at each school.

The Department of Education is requested to develop a standard reporting form and
procedures tor collecting information concerning playground injuries to be reported by local
school boards to the Department annually.

The Board shall complete its work in time to submit its report to the Governor and the
1994 Session of the General Assembly in accordance with the procedures ot the Division of
Legislative Automated Systems for the processing of legislative documents.
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Arizona and Utah Injury Report Forms



DIE
Ankle
Foocrroe
Multiple Injury (Sp«:cify Be!ow)
Other (Specfy BelOW)

17. Puncture Wound
18. Sprain
19. Strain
20. Teeth (CbippcdlKnock~dOur)

19. Throwinz Rocks/Snowballs
20. Tr:lck &.1='ield
21. Vollevball
22 Weignc training
23. \Vrestling
:~. Other --

13. Sidewalk/Steps
l·t Swimming Pool
15. Bathrocm/Shower
16. Other -

31.
32.
33.
34.
35.

9. Other _

25. Genitals/Rectum
26. PelvislHip
27. Leg .
28. Knee
29.Tibia
50. Fibula

9. Parkinz area/Drivewav
10. Playground/field .
11. Schaol Bus
32. Shop - Indust Arts

13. Playing on bars (monkey,big toy, etc.)
14. Running/Jumping
15.Slidinz on ice
16.Sk.lce50arding
17.Soccer
18.Swimming

,
~ 15. pAyS ~BSENT'(Check number o(DAYS absent C:rom school related to this inj.!!1.)
iDa) in 0 b) 1 Dc) 1112 0 d) 2 0 e) 2112 U f) 3 0 U more than 3 days, then specify #__
~ COMMEl't'TS: _
~
~ 16. ACTION TAKEN: (ii any action was liken alter the incident, plase C?iECK ANDCOMPLEI'EAll.11lAT APPLY)
i jBY SCHOOL!

Ii ~;bt~~~~::~~~:uardian I! :: !!~: -5.-(~~!=ryAdult _
~ 4. Remained in or returned to class __ am pm TltIe__~---::___~_:_-------
~ 6. SentITalcen home __ am pm 7. () Other student involved-:==-- _
~ 8. Checked byschool nurse 9. ( ) Checked byParamedics!EMT's
~ 10 Taken to emergency facility or physician. Diagnosis..... .11. () Other - Specify, _

~ IByPA~T".:J

i 1'1 jParents deemed no medical action necessary 2. ( ) Taken to physicianor health care provider. Dia~osis
~ 3. Taken to emergency care facility or hospital Diagnosis 4. () Hospitalized. SpeCify length: _
~ s. Restricted school activity. Specify length: _
~ IAPPARENT.TYPE"OFINJUR}j= (Cin:le applicable numbclS)
~

~ 1. Abrasion S. Burn rrrrr 9. Dislocation 13. Hematoma
~. 2. Amputation 6. Concussion 10. Fracture (Compound) 14. Laceration/Cut
~" 3. Bite (Specify Below) 7. Contusion 11. Fracture (Greenstick) 15~ Other (Specify BeJow)
~ 4. Bruise 8. Crush Wound 12. Fracture (Simple) 16. Poison (Ingested)

! IPART OF BODY INJURED=!<Circ:lc appliClble number. Indiclfe right or left)..
~ I. Head 7. Jaw 13. Humerus 19. Hand
~ 2. EycsIEars/Nose 8. Chin 14. Elbow 20. Fmgernail
~ 3. Mouth/Lips 9. Neck 15. Forearm 21. Thumb
~ 4. Teeth 10. Clavicle 16. Radius 22. ChestIRJbs
~ 5. Gurns 11. Shoulder 17. Ulna' 23. Back
~ 6. Face 12. Arm 18. Wrist 24. Abdomen/Groin..! 'PERIOD:!(Cin:le period d9ringwhich injuryQCe'"rrcd.)..
~ 1. After school 4. Class change 7. Interschccl competition 10. Lunch recess 13. Unauthorized (Skipping Class)
~ 2. Assembly 5. Class time 8. Intraschocl competition 11. P.E. Class 14. Other
~ 3. Before school 6. Field Trip 9. Lunch 12. Recess ------
~i .:SURFACE: (<:ltd.: S\Iriac~ on which injury OCX\Irrcd.)

~ I. Blacktoo/Cooaete" 3. Dirt/Gravel 5. Lawn/Grass 7. Synthetic Surface
~ 2. C.lIpetJ1vtacs 4. Ice/Snow 6. Sand 8. Tile/Wood
~ :PLAYGROlJ'ND EQUIPMENT:ICGreJe equipment on ·.vhic:l'l injulVOCC".Jm:d.)

~ L Siide 4. Horizontal ladder 7. Balance Be::m 10. Three level bars 13. Spring animal
~ 2. Rocking platform 5. Fence climber 8. Pole climb 11. Tire a ( }
• 1 eli bi 6 C . 9 S . ,., T' 14. ther Spe::'iiy!3c:Jcw
~ oJ. m mg tower . oncrete pipe . iwtng .-. urn Dar
~ .LOCATION: (On:1c IQCl~ion alwnicn injury OCC'U~d.)

~ 1. Athletic field 5. Corridor (stair's)
~ 2. AuditoriumIMultipurpose 6. Gymn:lSium
:: 3. Bus loading area 7. Lab-Heme Ec. etc.
~ 4. Classroom 8. Lunchroom/Kitchen

~ ACTMIT CODES; (Circle: aCtivityduring which injury occurred.)..
~ I. Baseball/Softball 7. Dod2ebalV\Var ball
=: 2. B!!Ske;baIl 8. FightingjRoughhousing
:; 3. BU:"lQog 9. FootbaIl
~~. C~~n2Equipment 10. GYmnastics/rumbling
~ 5. C!~oom AcU'Yirv 11. IGckbail

O. Danc:lg ~ 1:. Lib/Shop Activities

-..- . _..
..:.:~:::.:.::..::~ .• ~:..::"-., :: :7:.~ ~:~:.: ~:::l)r~ . ·6.- .. - .,. -- ,

..... _ •••••• _ •• _ -.-.- •• -.- _ _ -_.~ _.-.-._ ': , - ••• -- •••• _•.- ••+ •• _~~-,--._.__ - p , " " - _ •••



. ,
. UTAH DEPARTMENT OF HEALTH

DIVISION OF FAMILY HEALTH SERVICES
'. ":·:'::~·'''STUDENT.INJURY;REPORT FORM",

89352-

'!his form is to be completedimmediately following ItIe occurrence of"anyinjury lhafis severeenough to: (a) cause the loss of one-halfda~ or more of
··,},ool, (b) warrantmedical attentionand treatment(i.e. school nurse, M.O••.E.R.• etc.) and/or (c) require reporting according to School District policy..

3. Dare ofAcciden!..:' ~ I I

": .. ::'-:'~~~:_~~ ;.yr:

8. Fatal () yeS () No ; .~. ,::,;., ": :
.._-_ .._... _.

'.:. () am () pm' .10.lltd: ofAccident

2.()MaJe q~~~: ':',.? .
5. DAlEatSinh.~; :':,. :~ ·1

7.·~I/"·:·~'·~~:';· ~.e'~ . yr

:W~'• • .: : ,.

-.. 1. 1 .... '0 ..• '\"!"~

-.•.•. o-.~ ", ••1...; .

'...=.... :; '.
1. Child's Name'_'_'_'_''_'_.,'-::':~"~ ~....;...__

' •• : T" "". .:" : •. ~' "f.,,':: ..•

~. Dis~Name .--..--.- - .._"_._--_" .•_-_-_- _

4. Parent'sNaine-"-''....;.I~:~r.-:..:-._••• ~~_:__
.~......

9. School Name .----

c. --,::'

t 1. DAYS ABSENT: Check numberof D~YS absentfromsc;ho:ol relatedto this injury.,:.;-. .:- "'~~l':'" :,~"i • _.' .".
__.a) Less1han1/2 .• _._ c) 1 '.. '~' ,..'_'_'_ e) 2 .:'. _'_'_ g) 3. __ If more than 3112 days, then i ~

.b) 1fl •. ~.;: ;-. d) 11/2 ,·t·':". ," ~. ') 2 112 ::":~,'~ ~'.: .':' h) 31fl .'. :..;~ ..:··.-·'·specify , _ "I'''; l:
-- .:. ~ ~T.•._.:- 0 : -- :.-.- • ~::_::.~._ I-~- ~;.;~ ~:~-.' ~ .,~ :.~.,~ ~

t2. ACTIONTAKEN: (If any action'wastaken after the incident. please CHECK ANDCOMPLETE All THAT APPLY.)·;· . '~:~'::\~

BYSCHOOL.... .•__•• ,_._ .. _ _..•. _..... _. _.. , .• 1lME: .,. __. __ ., ._ ...-BYWHOM (Usttideccde) .--.- - .. >.-
: t.()FU'Staidadministered .. '_ ...-.. '-"'- - -~ ·()am Opm .....- •• - 0- ••••••~.Specifyname---------.......;.~-:....;.~

2. ( ) ParentorgUard~ ':'l0tified () am () pm Specify'name ~

3. ( ) Unable ID contactparent/guardian . . . ( ) am () pm '.:.. ::'~ ,... '
4. ()RemainedinorretumedlDdass '~:\;:'.' :'.". ;,.':.::.'.•«:«, ... ~';j

S. ( ) SenVlaJ<en home ~: •.
6. ( )Checked t:JiSc:hooI.~
7. () Checl<ed byP~MTs
8. ( ) Taken to physicianor healthcare provider. Diagnosis: ~ _

,.,9. ( ) Taken toemergency care faCility or hospital. Diagnosis: _
. to. () OIher-Specify _

. .: <. - ".: .'.::."' -.

ENTER INJURYISYMPTOM CODES'
(see , 1301code sheeton back) '1 t.OST SEVERE '2 LESSSEVERE #3 LEAST SEVERE

t 4. ;AREA AFFECTED: ~st area affectedfor the comtsponcling area of injury for each injury/symptom code 6sted....: ...... "

ENTER CCOE FOR CORRESPONDING AREA AFFECTEO'
(see II 14of code sheet on back) '1 lvOSTS~RE . #2 LESS SEVERE #3 LEAST SEVERE

ENTER ONE CODE (SPECIFY. if other)
T5. CONTRIBUTING FACTOR: List faetorwhic:tl mayhaveled to Iheinjury.

16. PERIOD: Listperiodduring vr"hid'l injuryoa:urred.

17.SURFACE: Ust surface on which injuryoccurred.

1S. LOCAnON: List location at which injuryoccurred.

T9. ACTMTY: Listac-.ivity duringwhich jf1ury occurred.

20. EOUJPMENT~ Wasequipmentor apparatus involved in accident?
IF YES. (1) Did eqJipmentappearto be usedappropriately?

(2) Was there anyapparent malfundion of equipment?

2'. DESCRIPTION: Oesoibe speCficatfy hew the accidenf/injury happened.

() Ves () No Specify' _
() Yes () No
() Yes () No

22. _ ride c:ooe _ 23. _

PnncipaJ's signature

.etain original in lhe school: send one copy to School District Office: and one copy to Child Injury Prevention Program
P.O. Box 16650
SaJt Lake City, Utah 84116·0650

Code Sheet on Back Telephone: 538-0140



.... , .: -.

,I" : .. -: ~' ..:; ':i ": ':"? -·,~T~ :·.~l:; ~'. r, •.T~J
'UTAH DEPARTMENT OF HEALTH':.:'

DIVISION OF FAMILY· HEALTH SERVICES
STUDENT INJURY REPORT FORM ...-- .... _.~.: - ........ _~ ... - ...- .

.. ..•.•. - ..- ,::.' .... ":,'CODE SHEET' .~.: .,;",:.:.:::,:-..-7;'~:·""f:':' ~, '''','~;"'~ ; ..' .,':.

-,

'.~ ".. '::" ~~.
I ~ .... '. .,

l. •

13.cooes FORINJURV AND SYMPTOMS

t, Abrasiorvsaape"
2. BumptBruiS8/Contusion
3. BurrvScaJd
... Concussion (possi~)

.....
5, Cutllac.ration
6. Dislocation (possible)

.' ' 7. Fracturel8rok.n(poslible)
•. Losl of Consciousn.... '

g. No.eblMd
10. No Pulse' , .,.
11. Not Breathing

·'2. PainITendemell'

13. Puncture
14. Shonness o. Brealh .', .

.. - ',5. SpraintSlrainITear
16. Swellingflnnammalion, ..',- ..... 17. Orner ': " ..

6. Nec:klThroar
,7. Nose

" 8. Scalp/Skull
9. Toolh/Teeth

, ... COOES FOR AREAAFFECTED

. . t£AO
1. ChintCheek
2.Ear
3. Eye
4. Forehead
$. MouthlTonguellip

"

TR.N< .. - - . ':'::,:'.~ ~'. "::--',:: ';,'-,-:-"':: ...~.. exTReMmES ' -
'0. SlOmach .:~ .:-":'-" 15. Genitalia - ..- '.' .s : 19. Ankle 24. HandlWrisr
,,. Back ,,16. Intetnal , . 20, Arm ·25. Knee --
12. Bunocks ~. 17. Peivii/Hip 21. Elbow 26. Leg
13. Chest/Ribs .., •. Shoulder . "22. FingerlThumb 27. Toe

~:. 14. Collarbone _.:; _, .: 'J .• ' 23. Foot ",-.

15.COOES FORCONTRIBUTING FACTORS

1. Anmal bite (Oog bileetc.)
2. Chemical c:onQct or iMaialion
3. Collision wilh objector person
•. Compressicnlpinch
5. Contactwilh equipment(Shop, Home Ec.• ere.)
6. ConLaCt wilt fwe or lame

'6. PERIODCODES

7. Contact with hot liquid or object
8. Drug Of' other subsrance consumption
9.FII

10. Fighting/Roughhousing
11. Foreign body/Object
12. Hit with thrown object
13. Human bite

..~ , 3. Humanbile
" 'U:lnsecl bite/Sling

; , .15. OverexertionfTwisled
16. Seizure disorder
17. Tripped/Slipped
18. Unknown

. 19. Other

1. Afterschool
2.Assembly
3, Beforeschool

17. SURFACECODES

r, Blad\~p
2. Carper
3. Concrete

4. Class change
5. Class time (exdud. PEl
6. Field Irip

4. Oirt
5. Gravel
6. IceISnow

7. Incerschoo!competition
8. Intraschool competitlon
9. Lunch

7. Lawn/Grass
8. Ma!s
9. Sand

10. lunch recess
11. P. E.dass
12. Recess,

10. Synthetic surface (i.e
.Tartan su1aoe)

11. Tile .

13. Unauthorized (skipping
da'55)

, 14. Other ' ,

, 12. Wood (waxed)
13.Non-applicable
14. Other

18.LOCATIONCODES
- - 16. Sidewalk/SlepS/Ramp

t, Alhletic field 6. Dcorway 1t. P1aygroundlplayfield 17. StairS/Ramp
2. Auditorium/Multipurpose 7. Gymnasium 12. Reloc:atablwPorrabieclassroom. 18. SrreerIHighway/Road_, ..
3. Busloading area 8. Lab- Home Ec.• elC. 13. 5ehooI buslpublic bus 19. Swimming pool
•. Clas.srocm 9. LunchroorntKitchen 14. Shop - InduaL Arts. ere. 20. Washroom/Lavatory
5. Comdor (exdud. stairs) 10. ParkingarealOnveway 15. Shower/dressing room. 21. Other

19.ACTIVITY COOES

1. BasebalVSotrball 10. Foolball 18. Semn; uplTaking down! 26. Swinging
2.Baskemall 11. GymnasticslTumbling Moving equipment . - V. Throwing rockSi
3. Bicyding 12. Jumping 19. Sliding SnowDaIIs
4. Classroom aaMty 13. Kickball 20. Sliding on ice 28.Trackand field
S.Climbing 1... Lab/Shop Activities 21. SiRing 29. Volleyball
6. OanOng 15. Playing on bars (monkey 22. Skateboarding 30. WalIci'lg
7.DodgebalLwar bat bars, bigtoy, efC.) 23. Soccer 31. W8Ighrtraining
8. FigttllngtRoughhousing 16. Riding 24. Standing 32. Wrestling
9. FlagITouch loolball 17. Running 25. Swimming 33. Other

#21 Description (continued) ----
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PROPOSED FORM
Student Playground Injury Form

19xx-yy School Year

!INOTE: DO NOT RETURN THIS FORM TO THE DEPARTMENT OF EDUCATION.

Date of Incident: 1 1 _

Student Name: _

Student Age at time of Incident: _

Instructions:
This form is to be used to record individual incidents of student injury which occurred on school
playgrounds. Record only incidents which:

• resulted in serious injury (an injury which required professional medical attention
beyond that normally provided by school personnel - DO not report minor scrapes,
bumps and bruises)

• occurred on the school playground
• occurred during the normal operating hours of the school or during school-related

functions.

rcneclf flfe DOX Yitilch best
describes the cause of the injury
(check only one box).

Cause of Iniurv
A) Falling from plavground eQuipmenton to a surface:

Asphalt or Concrete
Dirt or Grass
Gravel
sand
Wood Chips or Mulch
Matting or other synthetic surface
Other Surfaces

B) Other falls, tripping.
te) Impact by swings or other moving

eQuipment.
D)·Bump;na into stationary eauipment.
E) Contact with protrusions, sharp edges,

pinch points, hot surfaces, or
plavground debris.

F) Entanglement or entrapment in
eauioment.

1<3) EQuipment tipover.
H) Structural failure of equipment.
I) OTHER OR UNKNOWN REASONS

II



PROPOSED FOAM
Student Playground Injury Form -19xx-yy School Year

Page 2 of 2

Check the boxes which best
~ype of Injury describe the type of injury and

its outcome.
~brasiont Out, Puncture Wound
Eve lnlurv
Sprain/Strain
Broken Bones
Head lnlurv
lniurv reauired hospitalization
-n;ury was fatal

Other:___________________________________

Name of person completing this report:
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PROPOSED FORM
School Playground Injury Summary Report

19xx-yy School Year
NOTE: THIS FORM MAY BE USEFUL TO YOU IN SUMMARIZING DATA FOR THE
DIVISION SUMMARY REPORT. DO NOT RETURN THIS FORM TO THE
DEPARTMENT OF EDUCATION.

Name of School: _

Instructions:
This form is to be used to report the total number of incidents of injury which occurred on school
playgrounds. Include in the totals only incidents which:

• resulted in serious injury (an injury which required professional medical attention beyond
that normally provided by school personnel - DO not include minor scrapes, bumps and
bruises in the totals)

• occurred on the school playground
• occurred during the normal operating hours of the school or during school-related functions.

TABLE I
Number of incidents Number of incidents

Number of incidents resulting in involving children involving children Total Number of
injury from: Ages 2·5 Ages 6 and above Incidents

A) Falling from playground equipment
on to a surface:
Asohalt or Concrete
Dirt or Grass
Gravel
Sand
Wood Chips or Mulch
Mattina or other svnthetic surface
Other Surfaces

B) Other falls, triooina.
C) Impact by swings or other moving

ecuipment.
D) Bumoina into stationary eoulpment,
E) Contact with protrusions, sharp edges,

pinch points, hot surfaces, or
olavaround debris.

F) Entanglement or entrapment in
eauioment.

G) Eauipment tloover,
H) Structural failure of equlornent.
I) OTHEROR UNKNOWNREASONS

TOTAL
ADDITIONAL INFORMATION REQUESTED ON PAGE 2
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PROPOSED FORM

School Playground Injury Summary Report - 19xx-yy School Year

Name of School: _

rt"ABLE II Number of incidents resulting in
this type of injury **

rT'vDe of Iniurv
l4brasions Cuts Puncture Wounds
Eve lnlurles
Sorains/Strains
Broken Bones
Head Iniuries
Iniuries reauirino hosoitallzatlon
~atalities

bther

** NOTE: Since an incident may involve more than one type of injury, the total number of incidents in
this chart will not necessarily match the total number of incidents reported in Table I.

Name of person completing this report:

Telephone Number: "-,-_-1-- _

RETURN BOTH PAGES OF THIS FORM TO:

\playgrn2.frm
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PROPOSED FORM
School Division Playground Injury Summary Report

19xx-yy School Year

Schoof Division Number:----- Division Name: _

Instructions:
This form is to be used to report the total number of incidents of injury which occurred on school playgrounds.
Include in the totals only incidents which:

• resulted in serious injury (an injury which required professional medical attention beyond that
normally provided by school personnel - DO not include minor scrapes, bumps and bruises in the
totals)

• occurred on the school playground
• occurred during the normal operating hours of the school or during school-related functions.

TABLE I
Number of incidents Number of incidents

Number of incidents resulting in involving children involving children Total Number of
injury from: Aaes 2-5 Ages 6 and above Incidents

A) Falling from playground equipment
on to a surface:

Asphalt or Concrete
Dirt or Grass
Gravel
Sand
Wood Chips or Mulch
Matting or other synthetic surface
Other Surfaces

B) Other falls, trippinq.
C) Impact by swings or other moving
equipment.
D) Bumoino into stationary eauipment.
E) Contact with protrusions, sharp edges,
pinch points, hot surfaces, or
plavqround debris.
F) Entanglement or entrapment in
eauipment.
G) Equipment tioover,
H) Structural failure of eouloment,
I) OTHER OR UNKNOWN REASONS

TOTAL
ADDITIONAL INFORMATION REQUESTED ON PAGE 2
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PROPOSED FORM

School Division Playground Injury Summary Report
19xx-yy School Year

School Division Number: Division: _
Name: _

IrABLE II Number of incidents resulting in
this type of injury··

rT'vDe of Iniurv
Abrasions Cuts Puncture Wounds
Eve Iniuries
SDrains/Strains
Broken Bones
Head Iniuries
Iniuries reauirina hosoitalization
Fatatlnes
Other

•• NOTE: Since an incident may involve more than one type of injury, the total number of incidents in
this chart will not necessarily match the total number of incidents reported in Table I.

Name of person completing this report:

Telephone Number: -.'__~ _

RETURN BOTH PAGES OF THIS FORM TO:

\playgm2.frm
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VIRGINIA STUDENT INJURY FORM

form.

designee on any
operating hours
is serious enough

normally provided

This form is to be completed by the school principal or
injury occurring on school grounds, during the normal
of the school or during school-related functions, that
to require professional medical attention beyond that
by school personnel.
Do not include minor scrapes, bumps or bruises on this

School Name School Division Number _

Child I S Name _

Last First
Date of Injury / I_.__

MM DD YY
Time of Injury Event (Use 24 hour clock) _

Middle

DEMOGRAPHIC INFORMATION
Age _

Ethnicity
Gender
Grade

(l)Asian (2)Black (3)Hispanic (4)White (5)American Indian
(l)Male (2)Female
(Pre-K - 12) ___

LOCATION OF INJURY INCIDENT
1. Playground
2. Athletic field
3. Gymnasium
4. Bus loading area
5. Classroom
6. Corridor
7. Stairs/Steps
8. Auditorium
9. Lunchroom
10. Bathroom
11. Parking area/driveway

12. School Bus
13. Sidewalk
14. Shower Area
15. Locker Room
16. Swimming Pool
98. Other (Specify) _
99. Unknown

CAUSE OF INJURY (Please circle all that apply.)
1. Fall (e.g. due to running, tripping, etc. ) 16.
2. Fall from playground equipment 17.
3. Fall from other equipment
4. Bumping into stationary object/equipment
5. Impact with moving object/equipment (e.g. swings) 18.
6. Collision with person 19.
7. Contact with hot liquids 20.
8. Contact with hot objects/surfaces 21.
9. Sunburn
10. Electrical 22.
11. Fire 23.
12. Chemical 24.
13. Entanglement/entrapment 98.
14. Equipment failure 99.
15. Equipment tipover

Assault/abuse
Contact with protrusions,
sharp edges/objects, pinch
points, etc.
Obstruction of food/object
Ingestion
Inhalation
Struck by object (e.g.
baseball, football, etc.)
Bite/sting
Motor Vehicle Crash
Alcohol/drugs
Other (Specify) __
Unknown



apply. )
12. Laceration
13. Bite/sting
14. Submersion
15. Dental (e.g. teeth)
16. Eye Injury
17. Metabolic/toxic (e.g. poison)
18. Internal injury (e.g. abdomen)
19. None
98. Other (Specify) __

99. Unknown

Page 2 of 4
~ATURE OF INJURY (Please circle all that

Foreign body in orifice (e.g. nose,ear)
2. Other foreign body
3. Head injury (e.g. concussion)
4. Burn
5. Asphyxiation/suffocation
6. Abrasion
7. Contusion (bruise)
8. Fracture/possible fracture
9. Dislocation
10. Puncture
11. Strain/sprain
Student I s Name _

BODY PART AFFECTED (Please circle all that
1. Scalp/Skull
2. Forehead
3. Eyes Right Left
4. Ears Right Left

5. Nose
6. Mouth/Tongue/Lips
7. Teeth/Gums
8. Face
9. Jaw
10. Chin/Cheek
1.1. Neck/Throat

2. Collarbone
13. Shoulder Right Left
14. Abdomen
15. Chest/Ribs
16. Back
17. Buttocks

apply. )
18. Genitalia/Rectum
19. Pelvis
20. Hip Right----Left
21. Leg Right----Left
22. Knee Right----Left
23. Ankle Right----Left
24. Foot Right Left

25. Toe Right----Left
26. Arm Right----Left
27. Wrist Right----Left
28. Elbow " Right----Left
29. Hand Right Left
30. Finger/Thurnb Right Left
31. None
98. Other (specify} __

99. Unknown

PERIOD OF DAY IN WHICH INJURY OCCURRED
1. Before School
2. During PE Class
3. During Class Other Than PE Class
4. Assembly
5. During Lunch
6. Recess
7. After School
8. Unauthorized (skipping class)

(Please circle only one.)
98. Other (specify) __

99. Unknown

ACTIVITY AT TIME OF INJURY INCIDENT
1. Baseball/softball
2. Basketball
3. Bicycling
4. Classroom activity
5. Cheerleading
6. Dancing
7. Dodgeball

Fighting/roughhousing
Football

(Please circle
21.
22.
23.
24.
25.
26.
27.
98.
99.

all that apply.)
Skateboarding
Soccer
Swimming
Track/field
Volleyball
Weight training
Wrestling
Other (Specify)
Unknown
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10. Gymnastics/Tumbling 88. NA
11. Kickball
12. Lab/shop activities
13. Playing on climbing equipment le.g. monkey bars)
14. Playing on PE equipment (e.g. horizontal overhead ladder)
15. Playing on slide(s)
16. Playing on seesaws
17. Playing on swings
18. Playing on rocking equipment
19. Playing on merry-go-round
20. Running/jumping

SURFACE (Please circle all that apply.)
1. Asphalt/blacktop
2. Carpet
3. Concrete
4. Dirt/grass
5. Gravel
6. Ice/snow
7. Synthetic surface (e.g. rubber matting, etc.)
8. Sand
9. Tile

Student IS Name _

10. Wood (e.g. flooring)
11. Wood chips/wood mulch
98. Other (specify) __

99. Unknown
88. NA

ACTION TAKEN BY SCHOOL (Please complete all that apply.) (24 hour Clock)
1. Parent or guardian notified; By whorn:...-- ---Tirne--=--
2. Unable to contact parent or guardian By whom Time__ :__
3. Remained in or returned to class By whom Time__ :__
4. Sent/taken horne By whom Time__ : __
5. Checked by school nurse Name Time__ =__
6. Checked by EMT or paramedic Name Time__ =__
7. Taken to emergency facility By whom Time__ =__

or physician

ACTION TAKEN BY PARENT

1. Parents deemed no medical attention necessary.
2. Taken to physician or health care provider?
3. Taken to emergency facility or hospital?
4. Admitted to hospital?
5. Unknown

Check if yes only _
___YeS No Unknown
___Yes No Unknown
___Yes No Unknown

AMOUNT OF TIME ABSENT FROM SCHOOL DUE TO INJURY EVENT

1. None
2. Less than 1/2 day
3. 1/2 day
4. 1 day
5. 1 1/2 days

INJURY EVENT FATAL?
___Yes NO

6. 2 days
7. 2 1/2 days
8. 3 days
9. If more than 3 days (Please specify number

of days.) __

10. Unknown
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ADDITIONAL COMKENTS REGARDING THIS INJURY EVENT

SIGNATURE OF PERSON MAXING
RBPORT _

TITLE OF PERSON HAKING
REPORT - _

PRINCIPAL'S
SIGNATURE _

Date ' I _
IDl DD yy
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1. INTRODUCTION

~ his handbook presents playground equipment

1 safety information in the form of gUidelines.
Because many factors may affect playground

safety, the U.S. Consumer Product SafetyCommission
(CPSq believes that guidelines, rather than a mandatory
rule, are appropriate. The safety guidelines for equipment

• are based on recommendations provided to the CPSC by
COMSIS Corporation in a March 1990, report [If.

• The handbook is intended for use by parks and recreation
personnel, school officials, equipment purchasers and
installers, and any other members of the general public
concerned with public playground safety such as parents
and school groups. A voluntary standard, to be published
by ASTM, wiD contain more extensive requirements for
manufacturers of public playground equipment.

"Public" playground equipment refers to equipment
intended for use in the play areas of parks, schools, child
care facilities, institutions, multiple, family dwellings,
restaurants, resorts and recreational developments, and
other areas of public use. The guidelines are not intended
to apply to amusement park equipment, equipment
normally intended for sports use, or to home playground
'ql.lipment. Equipment components intended solely for
~ by the handicapped and necessarily modified to

accommodate such users safely are also not covered by
these guidelines.

The safety of each individual piece of playground equip­
ment as well as the layout of the entire play area shoukl
be considered when evaluating a playground for safety.
The installation of protective surfacing uncler andaround
all equipment is crucial,

Because all playgrounds present some challenge and
because children can be expected to use equipment in
unmterded and unantidpated ways, aduh supervision is
recommended. However, it is recognized that this may
not be possible for some playgrounds. Equipment design,
layout, and maintenance, as discussed in this handbook,
are essential for increasing public playground safety.

A playground should allow children to develop progres­
sively and test their skills by providing a series of gradu­
ated challenges. The challenges presented should be
appropriate for age-related abilities and should be ones
that chiklren can perceive and choose to undertake.

Numbers in brackets Indicate references that
--l listed at the end of this handbook.
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Preschool and school-age children differ dramatically not
only in physical size and ability, but also in their cognitive
and social skills. Therefore, age-appropriate playground
designs should accommodate these differences with
regard to the type, scale, and the layout of equipment.
Recommendations throughout this handbook address the
different needs of preschool andschool-age children;
"preschool" refers to children 2 to 5 years old, and
"schoo(..age" refers to children 5 to 12 years old.

These guidelines are not a CPSC standard and are not
mandatory requirements. Therefore, the Commission is
not endorsing them as the sole method to minimize
injuries assodated with playground equipment. The
Commission believes, however, that the safety features in
many of the recommendations in this handbook wiD
contribute to greater equipment safety. Publication of the
handbook is expected to promote greater safety aware­
ness among those who purchase, install, and maintain
public playground equipment.

2. PLAYGROUND INJURIES

T he Consumer Product Safety Commission has
long recognized the potential hazards that exist
with the use of public playground equipment. A

Commission study (2] of playground equipment-related
injuries treated in U.S. hospital emergency rooms indi­
cated that the majority resulted from falls from equipment.
These were primarily falls to the ground surface below the
equipment rather than falls from one part of the equip­
ment to another part.

Other hazard patterns involved impact by swings and
other moving equipment, colliding with stationary equip­
ment, and contact with such hazards as protrusions, pinch
points, sharp edges, hot surfaces, and playground debris.
Fatal injuries reported to the Commission involved falls,
entanglement of clothing or other items on equipment
such as slides, entanglement in ropes tied to or caught on
equipment, head entrapment in openings. impact from
equipment tipover or structural failure, and impact by
moving swings.

The recommendations in this handbook have been
developed to address the hazards that resulted in these
playground-related injuries and deaths. The recommenda­
tions include those which address the potential for faDs
from and impact with equipment, the need for protective
surfadng under and around equipment, openings with the
potential for head entrapment, the scale of equipment and
other design features related to user age, layout of equip­
ment on a playground, installation and maintenance

1
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procedures, and general hazards presented by protru­
sions, sharp edges, and pinch points.

3. DEFINITIONS

L
~ omposite Structure - Two or more play

structures, attached or directly adjacent, to create
. one integral unit that provides more than one play

activity (e.g. combination climber, slide, and horizontal
ladder).

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

Fall Zone - The surface under and around a piece of
equipment onto which a childfalling from or exiting from
the equipment wouldbe expected to land.

Footing· A means for anchoring playground equipment
to the ground.

Guardrail- An enclosing device around an elevated
platform that is intended to prevent inadvertent falls from
the platform.

Infill • MateriaI(s) used in a protective barrier to prevent a
user from passing through the barrier.

Non-Rigid Component - A component of playground
equipment that significantly defonns or deflects during the
normal use of the equipment.

Preschool Age Children - Children from 2 years of age
to not more than 5 years of age.

Protective Barrier - An enclosing device around an
elevated platform that is intended to prevent both mad­
vertent and deliberate attempts to pass through the
barrier.

Protective surfadng - Surfacing material in the faU
zone that conforms to the recommendations in Section
10.2 of thishandbook.

Roller Slide - A slide that has a bed consistingof a series
of individual rollers over which the user travels.

School-Age Children - Children over 5 years of age but
not over 12 years of age.

Tube Slide - A slide in which the sliding section consists
of a totallyenclosed tube or tunnel.
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Upper Body Equipment - A device designed to suPPeI1
a child by the hands only (e.g. horizontal ladder, overheac
swinging rings).

4. I.Ayour AND DESIGN OF
PIAYGROUNDS

4.1 Choosing a Site

W
hen planning a new playground, it is important
to consider hazards or obstacles to children
traveling to or from the playground. A barrier,

surrounding the playground, is recommended to prevent
children from inadwrtently running into a street. Such a
barrier should not preclude supervision.

4.2 Locating Equipment

The playground should be organized into different areas
to prevent injuries caused by conflicting activities and
children running between activities. Active, physical
activities should be separate from more passive or quiet
activities: areas for play equipment, open fields, and sand

.boxes should be located in different sections of the
playground.

In addition, popular, heavy-use pieces of equipment or
activities should be dispersed to avoid crowding in anyone
area. The layoutof equipment and activity areas should
be without visual barriers so that there are clear sight lines
everywhere on the playground to facilitate supervision.

Moving equipment, such as swings and merry-go-rounds
should be located toward a comer or edge of the play
area. Slideexits shouldalso be located in an uncon­
gested area of the playground.

Composite equipment has become increasingly popular
on public playgrounds. Care should be taken to ensure
that the playand traffic patterns of children using adjacent
components of composite equipment are complementary.

4.3 Age Separation of Equipment

It is recommended that playgrounds have separate areas
for younger children with appropriately sized equipment
and materials to serve their less advanced developmental
levels. It is also important to recognize that preschoolers
require more attentivesupervision on playgrounds.
Throughout this handbook, consideration is given to
specific recommendations for equipment designed for
preschool-agechildren (2 to 5 years).



The design and scale of equipment should make the
tended user group obvious. Some playgrounds, often
Jerred to as "tot lots," are designed only for younger

children, so separation is not an issue.

In playgrounds Intended to serve children of all ages the
layout of pathways and the landscaping of the playground
should show the two distinct areas for the two age groups.

t The areas should be separated at least by a buffer zone of
ample physical space. Signs posted in the playground
area can be used to give some guidance to adults as to the

. age appropriateness of the equipment.

5. INSTALlATION AND MAINTENANCE
OF EQUIPMENT

5.1 Assembly and IMtallatlon

Proper assembly and installation of playground
equipment are audal for structural Integrity,
stability, and overall safety. The people who

assemble and install playground equipment should not
deviate from the manufacturer's instructions. After
assemblyt equipment should be thoroughly inspected
before its first use.

~ a precaution, the manufacturer's assembly and installa­
In instructions, and all other materials collected concern­

ing the equipment should be kept in a permanent file.

5.1.1 Stability

When properly installed as directed by the manufacturer's
instructions and specifications, equipment should with­
stand the maximum anticipated forces generated by active

_ use which might cause it to overturn, tip, slide, or move in
any way. Secure anchoring is a key factor to stable
installation, and because the required footing sizes and
depths may vary according to equipment type. the
anchoring process should be completed in strict accor­
dance with the manufacturer's specifications.

5.2 Maintenance

Inadequate maintenance of equipment can lead to injuries
on the playground. Because the safety of playground
equipment and its suitability for use depend on good
inspection and maintenance, the manufacturer's mainte­
nance instructions and recommended inspection schedules
should be strictly followed.

A comprehensive maintenance program should be
·-.veloped for each playground as a whole. Generally, all
}.1ipment should be inspected frequently for any poten-
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tial hazards, for corrosion or deterioration from rot.
insects, or weathering. The playground area shouJd also
be checked frequently for broken glass or other dangerous
debris.

For each piece of equipment, the frequency of thorough
Inspections wiD depend on the type of equipment, the
amount of use, and the local climate. Based on the
manufacturer's recommendations regarding maintenance
schedules for each piece of equipment, a maintenance
schedule for the entire playground can be aeated. The
detailed Inspectlons should give spedal attention to
moving parts andother components which can be
expected to wear. Inspectlons shoukl becanted out in a
systematic manner by trained personnel.

One possible procedure 15 the use of checkl1sts. Some
manufacturers supply ehecldlsts, for general or detailed
Inspectlons, with their maintenance instructlons. These
can beused to ensure that Inspectlons are in compliance
with the manufacturer's specifications. Inspections alone
do not constitute a comprehensive maintenance program.
All hazards or defects identified during inspections should
be repaired promptly. All repairs and replacements of
equipment parts should be completed in accordance with
the manufacturer's instructions. A general checklist that
may be used as a guide for frequent routine inspections of
public playgrounds is included at Appendix A.

In addition to this general maintenance inspection, more
detailed inspections should be conducted on a regular
basis. The procedures and schedules for these detailed
inspections willdepend on the types and amount of
equipment on the playground, the level of use, and the
local climate, as weD as the maintenance instructions
provided by equipment manufacturers. Therefore. this
checklist is only one of many elements which shouJd be
considered in the development of a comprehensive
inspection schedule and system of maintenance. Any
damage or hazards detected during inspections should be
repaired immediately, in accordance with the manufac­
turer's instructions for repair and replacement of parts.

The checklist at Appendix A is intended to address only
general maintenance concerns. It does not provide a
complete safety evaluation of equipment design and
layout. For example, it does not address the risk of falls
from equipment, moving impact incidents, or head
entrapment. Therefore, it is essential to use this checklist
only for general maintenance purposes. The detailed
design recommendations contained in the Handbook
should be used to evaluate the safety of each piece of
equipment and the playground as a whole.

3
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Completedocumentationof all maintenance inspections
and repairs shouldbe retained, including the manufac­
turer's maintenance instructions and any checklists used.
A recordof any accidents and injuries reported to have
occurredon the playground shouldalso be collected, This
will help identify potential hazards or dangerous design
featureswhich warrant attention.

6 .. MATERIAlS OF MANUFACTURE AND
CONSTRUCTION

6.1 Durablllty and finish

Purchasers shouldbe sure that the equipment is
manufactured and constructedonly of materials
which have a demonstrated record of durability in

the playground or similar outdoor setting.

A major concern for playground equipment materials is
corrosion or deterioration. Ferrous metals should be
painted, galvanized, or otherwise treated to prevent rust.

AlI paints and other similar finishes must meet the current
CPSC regulation for lead in paint (3] (0.06% maximum
lead by dry weight). Regardless of the material or treat­
ment process, the manufacturer shouldensure that the
users of playground equipment cannot ingest, inhale, or
absorb potentially hazardous ainounts of substances as a
result of contact with equipment. Purchasersand install­
ers of playground equipment shouldobtain documentation
from the manufacturer that the preservatives or other
treatments applied to the equipment would not present a
hazard to the consumer.

Wood shouldeither be naturally rot and insect-resistant or
treated to avoid such deterioration. The most common
wood treatments used in playgrolD1d equipmentare the
inorganicarsenicals. Chromated copper arsenate (CCA)
is acceptable for use as a treatment of playground equip­
ment wood) if the disJodgeable arsenic on the surface of
the wood is minimized. Inorganic arsenicals should be
applied by the manufacturer or wood preserver in accor­
dance with the specifications of the American Wood
PreserversAssociation C17 standard. This standard
states that the treated wood should be visibly free of
residueswhich may contain high levels of arsenic(the
greenish coloration of CCA treated wood isacceptable).
Wood preservers and playgroundequipment manufactur­
ers should practice technologies and procedures that

minimize the level of dislodgeable arsenic (arsenic that
might be removable from the wood surface by skin
contact or wiping with testing materials). CPSC staff has
found that technology exists to treat playground equip­
ment wood with CCA so that dislodgeable arsenic is
below detectable levels using a protocol designed to detect
dislodgeable arsenic (4).

Installers, builders, and consumers who perform wood- •
working operations, such as sanding, sawing, sawdust
disposal, on pressure treated wood should read the
consumer infonnation sheet often available at the point of ..
sale (5). The sheet contains important health precautions
and disposal information.

Creosote, pentachlorophenol, and tributyl tin oxide are
too toxic or irritating and should not be used as preserva­
tives for playground equipment wood. Pesticide-eontain­
ing finishes should also not be used. Other preservatives
that have low toxicity andmay besuitable for playground
equipment wood are copper or zinc naphthenates, and
borates.

6.2 Hardware

When installed and tightened in accordance with the
manufacturer's instructions, all fasteners, connecting. and
covering devicesshouldnot loosen or be removable
without the use of tools. Lock washers, self-locking nuts.
or other locking means should be providedfor all nuts and
bolts to protect them from detachment. Hardware in
moving joints should alsobe secured against unintentional
or unauthorized loosening. In addition, all fasteners
shouldbecorrosion resistantand be selected to minimize
the likelihood of corrosion to the materials theyconnect.
Bearingsused in moving joints should beeasy to lubricate
or be self-lubricating. AlI hooks, including Shooks,
shouldbeclosedas tightly as possible (seealso Section
9.2.1).

6.3 Metal Surfaces

To avoid the risk of contact bum injury in geographical
regionswhere intense sunlight can beexpected, bare or
painted metal surfaces on platfonns and slide beds should
beawided unless theycan be located out of the direct
rays of the sun. As an alternative to bare or painted
metal, platforms maybe fabricated from wood or vinyl
coated metal and slide beds may be fabricated from plastic
(seealso Slides, paragraph 9.1.4).
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7. GENERALHAlARDS

T
here are a variety ofgeneral hazards common to

, many types of playground equipment. The
. guidellnes in this section apply to aD· elements of

the playground.

7.1 Sharp Points, Comers, and Edges

There should be no sharp points, comers, or edges on
any components of playground equipment which couki
cut or puncture children's skin. Frequent inspections are
important in order to prevent injlD'ies caused by the
exposure of sharp points, comers, or edges due to wear
and tear on the equipment.

is warranted. The exit end and the sides along a slidebed
can be particularly dangerous if protective measures are
not taken (see also Section 9.1.5).

7.2 Protrusions and Projections

Protrusions or projections on playground equipment
shouki not be capable of entangling childrents clothing,
because such entanglement can cause serious injuries or
death by strangulation. Particular attention should be
given to avoiding protrusions or projections at the top of
slides to minimize the risk of entanglement with clothing.
Jackets with hoods and/or drawstrings have been impli­
cated in such entanglement/strangulation incidents.

Wood parts shouJd be smooth and free from splinters. All
comers, metal and wood, shouJd be rounded. All metal
edges should be roDed or have rounded capping. Spedal
attention to sharp edges on s6des, especially metal edges,

When tested in accordance with the procedure in Para­
graph 7.2.1, no protrusion should extend beyond the face
of any of the three gauges having dimensions shown in
Agure 1.

1.5 in. Dia.

3.0 in. Dia.

f
1.5 in.

+...,3.5
in. Diameter

1--

2.0
in. Diameter

.. fo.25 In.

I: ! I -_....:!------r!:..., I
~ 1.0 ~I. : L! 0

1.75
in.

in. Diameter 1....-l, _

I'" .1

~:igure 1 Protrusion Test Gauges
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7.2.1 Protrusion Test Procedure

Successively place each gauge (see Figure 1) over any
protrusion or projection and determine if it projects
beyond the face of the Gauge (see Figure 2).

pinch, crush or shear point, consider the likelihood of
entrapping a body part and the configuration and dosing
force of the components. Additional infonnation on
pinch, crush, and shear points is provided in the recom­
mendations addressing specific pieces of equipment in
Section 9.

Note: gauge made of any
rigid material

Figure 3 Protrusion Test Gauge for Suspended
Swing Assemblies

AxiS; must be parallel
to intended path of
suspended member

dUrln9~esJ

1/8 Inch
Maximum

2 Inches
Maximum

1 1/4 Inches Minimum

7.5 Entrapment

7.5.1 Head entrapment

A component or a group of components should not form
openings that could trap a child's head. A child's head
may become entrapped if the childattempts to enter an
opening either feet first or head first. Head entrapment
by head-first entry generally occurs when children place
their heads through an opening in one orientation, then,
after turning their heads to a different orientation, they
are unable to withdraw from the opening. Head entrap­
ment by feet-first ~ntry involves children who are generally
sitting or lying down and slide their feet into an opening
that is large enough to pennit passage of their bodies but
is not large enough to permit passage of their heads
which then become entrapped.

Conduct the test with the suspended member in its rest
position. Place the gauge over any protrusion on the
front or rear surface of the suspended member such that
the axis of the hole in the gauge is paraUel to both the
intended path of the suspended member and a horizontal
plane. Visually determine if the protrusion penetrates
through the hole and beyond the face of the gauge.

Figure 2 Protrusion Test

Protrusion must not
Extent Beyond Face
of Gauge

Protrusion

7.3 Protrusions on Suspended Members of Swing
Assemblies

These form a special case because they can be extremely
hazardous, given the potential for impact incidents;
therefore, a special test gauge (see Figure 3) and proce­
dure are recommended. No surface in the potential
impact region on suspended members should protrude
through the hole beyond the face of the specified gauge,
when tested in accordance with the following method.

Gauge~

.....-----

7.4 Pinch, Crush, and Shearing Points

There should be no accessible pinch, crush, or shearing
points on playground equipment that could injure children
or catch their clothing. Such points can be caused by
components moving relative to each other or to a fixed
component when the equipment moves through its
anticipated use cycle. To determine if there is a possible
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In general, an opening may present an entrapment hazard
if the distance between any interioropposing surfaces is
greater than 3.5 inches and less than 9 inches. When
one dimension of an opening iswithin this potentially
hazardous range, all dimensions of the opening must be
considered together to fully evaluate the possibility of
entrapment. This recommendation apphes to all com­
pletely-bounded openings (see Figure B-1 in AppendixB)

• exceptwhere the ground servesas an opening's lower
boundary. Further, it applies to all openings regardless
of their height above the ground. Eventhose openings

. that are low enough to permit children to touch the
ground with theirfeet can present a risk of strangulation
for an entrapped child, because younger children may not
havethe necessarycognitive abWty and motor skills to
extricate their heads, especially If seared
or panicked.

The most appropriate way to determine whether an
opening is hazardous is to use test fixtures. Recom­
mended test fixtures, performance requirements, and test
methods, are described in Appendix B. These recom­
mendations apply to all playground equipment, both for
preschool-age and school-age children. FIXed equipment
as well as moving equipment (in its stationary position)
should be tested for entrapment hazards. There are two
ipeciaJ cases for which separate proceduresare given:
completely bounded openings where depth of penetration
is a critical Issue, and openings fanned by non-rigid
climbing components.

7.5.2 Angles

The angle of any vertex formed by adjacent components
should not be less than 55 degrees, unlessthe lower leg is
horizontal or projects downwards (see Figure 4). An
exception to this recommendation can be made if a rigid
shield is attached to the vertex between adjacent compo­
nents and the shield is of sufficient size to prevent a 9

• inch diameter circular template from simultaneously
touching components on either side of the vertex (see
Rgure 5).

7.6 Tripping Hazards

AU anchoring devices for playground equipment, such as
concrete footings or horizontal bars at the bottom of
flexible climbers, should be installed below the playing
surface to eliminate the hazard of tripping. This will also
prevent children who may fall from sustaining additional
injuries due to exposed footings. In addition, attention
should be given to environmental obstacles in the play
rea. including rocks, roots, and other protrusions from
.ie ground that may cause children to trip.

Handbook for Pub&c Playground Safety

Retainingwalls are commonly used to help contain loose
surfadng materials. In order to minimize the trip hazard,
retaining walls should be highly visible and any change of
elevation should be obvious. The use of bright colors can
contribute to better visibility.

7.7 Suspended Hazards

Cables, wires, ropes, or similar flexible components
suspended between play units or from the ground to a
play unit within 45 degrees of horizontal should not be
located in areas ofhigh traffic because they may cause

Angle A should exceed SS·

Angle A is exempt if one leg
01 the vee is horizontal or slopes
downward from the apex

Figure 4 Recommendations for Angles

Large Head
Template
(see AppendiX B)

Figure 5 Shield fol' Angle Less than 550
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injuries to a running child. It is recommended that these
suspended members be either brightly colored or contrast
with surrounding equipment to add to their visibility. This
recommendation does not apply to suspended members
that are located 7 feet or more above the playground
surface.

8. ACCESS AND PLATFORMS

8.1 General

l-a ccess to playground equipment can take many
j:'l,;J~;. forms, such as conventional ramps, stairways

.i. 1, with steps, and ladders with steps or rungs.
Access may also be by means of climbing components,
such as climbing nets, arch climbers, and tire climbers (see
Rgure 6). Such climbing components are typically
designed to be more challenging than stairways and
stepladders, and so require better balance and coordina­
tion of the children. Rung ladders are generally consid­
ered to present a level of challenge intermediate between
stairways or stepladders and climbing components.

Rung ladders and climbing components such as climbing
nets, arch climbers, and tire climbers, should not be used
as the sole means of access to equipment intended for
preschoolers.

Platforms over 6 feet in height (with the exception of frer
standing slides) should provide an intennediate standing
surface where a decision can be made to halt the ascent
and to pursue an alternative means of descent.

8.2 StaiJways and Ladders

Stairways, stepladders, and rung ladders are distinguished
by the range of slopes permitted for each of these types •
of access. However, in all cases the steps or rungs should
be evenly spaced, including the spadng between the top
step or rung and the surface of the platform. Table 1
contains recommended dimensions for: access slope,
tread or rung width, tread depth, rung diameter, and
vertical rise for rung ladders, stepladders, and stairways.
Table 1 also contains slope and width recommendations
for ramps. However, these recommendations are not
intended to address ramps designed for access by wheel­
chairs.

Openings between adjacent steps or rungs and between
the top step or rung and underside of a platform should
preclude the possibility of entrapment. Risers on stair­
ways and stepladders should be closed if the distance
between opposing interior surfaces of consecutive steps is
between 3.5 and 9 inches (see Section 7.5). Since the
design of rung ladders does not permit risers to be closed.
the space between consecutive rungs should not be
between 3.5 and 9 inches.

I
~ ~

lI' ,
~ \

~:

j1
jl ttt ~it1f f~;~~~~~~

j~j~~j~if ~:j~j:ji~\~~~) :~1:~1~~~~[: ~~
~!

.~fI
::;::::;::::

j~I~1111jij~jj· \jj:jl~jji11~?))l:~

~jll!llljl1It ..11!111111111!1 !11~11!111:11;

Arch Climber

Figure 6 Examples of More Challenging Modes of Access
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When risers are closed, treads of stairways and ladders
'should prevent the accumulation of sand, water, or other
materials on or betweensteps.

8.2.1 Rungs and Other Handgrlpping
Components

Whereas the steps of stairways and stepladdersare used
onlyfor foot support, the rungs of rung ladders are used
for both foot support and for hand support by a climbing
chUd since rung ladders generally do not have handrails.

Rungs are generally round in cross section and should
have a diameteror maximum cross sectional dimension
between 1 and 1.67 inches. Other components intended
to be grasped by the hands such as the bars'of climbers
should also have a diameter or maximum cross sectional
dimension between 1 and 1.67 inches.

Handbook for Public Playground Safety

Rungs or other handgrippingcomponents that are
intended to be grasped in a manner such that users will
support their entire bodyweight by their hands should be
generally round in cross section with a diameter between
1 and 1.55 Inches. To benefit the weakest child in each
age group, a diameter of 1.25 inches is preferred.

8.3 HandraUs

Handrails on stairways and stepladdersare typically
intended to provide hand support and to steady the user.
Continuoushandrails extendingover the full lengthof the
access should be provided on both sides of all stairways
and stepladders, regardless of the height of the access.
Rung laddersdo not requirehandrails since rungs or side
supports providehand support on these more steeply
inclined accesses.

TABLE 1
Recommended Dimensions for Access Slope, Tread or Rung Width, Tread Depth, Rung Diameter, and Vertical
Rise for Rung Ladders, Stepladders, Stairways, and Ramps.

Type of Access

.lung Ladders

Stepladders

· Stairways

Ramps
(not intended
for access by
the disabled)

Age of Intended User
2·5 Years 5·12 Years

Slope 75°-900 75°-900
Rung Width z 12" ~ 16"
Vertical rise (tread to tread) s 12"·· s 12"··
Rung Diameter 1"·1.67" 1"·1.67"

Slope 50°-75° 50°-75°
Tread Width - Single File 12"-21" z 16"

- Two-Abreast • ~40"

Tread Depth - Open Riser ~ 7" ~3"

- Closed Riser ~ 7" ~6"

Vertical Rise (tread to tread) ~ 9"·· ~ 12"··

Slope s 35° s 35°
Tread Width - Single HIe ~ 12" ~ 16"

- Two-Abreast ~30" ~40"

Tread Depth - Open Riser z 7" ~8"

- Closed Riser ~ 7" ~8"

Vertical Rise (tread to tread) ~ 9..•• s 12"··

Slope (vertical:horizontal) oS. 1:8 s 1:8
Width - Single F11e z 12" z 16"

- Two-Abreast ~30'" ~40"

Not recommended for preschoolers
, Entrapment provisions apply

9
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8.3.1 Handrail Height

Handrails should be available for use at the appropriate
height, beginning with the first step. The vertical distance
between the top front edge of a step (tread nosing) and
the top surface of the handrail above it should be no less
than 22 and no more than 38 inches.

8.3.2 Handrail Diameter

The diameter or maximum cross-sectional dimension of
handrails should be between 1 and 1.67 inches.

8.4 Transition from Access to Pladonn

On any transition from an access mode to a platform,
handrails or handholds should be adequate to provide
support until the child has fullyachieved the desired
posture on the platform. Any opening between a handrail
and an adjacent vertical structure (e.g., vertical support
post for a platform or vertical slat of a protective barrier)
shoulcl not pose an entrapment hazard (see Section 7.5).

On accesses that do not typically have side handrails, such
as rung ladders, flexible climbers, arch climbers, and tire
climbers, special attention should be given to providing
hand support to fadlitate the transition between the top of
the access and the platform. Options include vertical
handrails and loop handgrips which may extend over the
top of the access.

8.5 Platfonns

8.5.1 Design Considerations

Platforms should be within ±2° of a horizontal plane and
openings should be provided to allow for drainage.

8.5.2 GuardraUs and Protective Barriers

Either guardrails or protective barriers may be used to
prevent inadvertent or unintentional falls off elevated
platforms. Protective barriers, howevert provide a greater
degree of protection in that they should bedesigned to
prevent intentional attempts by children seeking to defeat
the barrier either by climbing over or through the barrier.

For example, guardrails may have horizontal rails with
openings that are greater than 9 inches. Such openings
would not present an entrapment hazard but would not
prevent a child from deliberately attempting to climb over
or through the openings. On the other hand, a protective
barrier should be designed to preclude passage of a child
during both inadvertent and intentional attempts to defeat
the barrier. Therefore, any openings between uprights or
between the platform surface and lower edge of a protec-
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tive barrier should preclude passage of small torso tem­
plate (see Appendix B).

8.5.3 Minimum Elevation Requiring Guardrails
and Protective Baniers

Guardrails or protective barriers should be provided on
platforms, walkways, landings, and transitional surfaces in
accordance with the following minimum elevation recom­
mendations.

Pre-School Age ChUdren: Since younger children
have poorer coordination and balance and are more
wlnerable to injury than school-age children, guardrails or
protective barriers are warranted at lower elevations. An
elevated surface that is more than 20 inches above the
underlying surface should have a guardrail or protective
barrier to prevent falls. Guardrails are acceptable for
platfonns greater than 20 inches and less than or equal to
30 inches high, but a fun protective barrier may be
preferable for this age group since it affords a greater
degree of protection from falls. Protective barriers should
always be used for platforms that exceed 30 inches in
height.

School-Age Children: An elevated surface that is more
than 30 inches above the underlying surface should have
a guardrail or protective barrier to prevent falls. For
platfonns greater than 30 inches and less than or equal to
48 inches high, guardrails are acceptable although a full
protective barrier always provides greater protection.
Platforms that exceed 48 inches in height should always
have a protective barrier.

An elevated surface is exempt from these recommenda­
tions if a guardrail or protective barrier would interfere
with the intended use of the equipment; this includes most
climbing equipment, and platforms that are layered so
that fall height does not exceed 20 inches on equipment
intended for preschool-age children or 30 inches on
equipment intended for school-age children.

8.5.4 Minimum Height of Guardrails

The minimum height should prevent the largest child from
inadvertently falling over the guardrail. In addition, the
guardrail should extend low enough to prevent the
smallest child from inadvertently stepping under it (see
Figure 7). lnfill may be used between the top and inter­
mediate rails to minimize the fikeUhood of climbing.
When solid panels are used as infill, it is recommended
that there be some transparent areas to fadlitate supervi­
sion and to permit viewing from the platform. To preverr'
head entrapment, guardrails should conform to the
entrapment requirements in Section 7.5.



A =38" minimum for older children

or

29" minimum for younger children

B = 26" maximum for older children

or
23" maximum for younger children

Note: Guardrails shouId be designed to
prevent inadvertent or unintentional
falls off the platform, to discourage
climbing on the barrier, to preclude
the possibility of entrapment, and to
facilitate supervision. Refer to text
for detailed recommendations
regarding infill.

... .gure 7 Guardrails on Elevated Surfaces
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Pre-School Age Children: the top surface of guardrails
should be at least 29 inches high and the lower edge
shouJd be no more than 23 inches above the platform.

School Age Children: the top surface of guardrails
should be at least 38 inches high and the lower edge
should be no more than 26 inches above the platfonn.

8.5.5 Minimum Height of Protective Baniers

The minimum height should prevent the largest child from
inadvertently falling over the protective barrier. In
addition, because the protective barrier should not pennit
children to climb through or under it, openings in the
barrier should preclude passage of the small torso tem­
plate (see Appendix B).

Pre-School Age Children: the top surface of protec­
tive barriers should be at least 29 inches high. Vertical
infiU for protective barriers may be preferable for younger
children because the vertical components can be grasped
at whatever height a child chooses as a handhold.

School Age Children: the top surface of protective
barriers should be at least 38 inches high.

8.5.6 Other Design Considerations for Guardrails
and Protective Baniers

Both guardrails and protective barriers should be designed
to prevent inadvertent or unintentionaJ falls off the
platform, preclude the possibility of entrapment, and
facilitate supervision. Horizontal cross-pieces should not
be used as infill for the space below the top rail because
they provide footholds for climbing.

8.6 Stepped Platforms

On some composite structures, platforms are layered or
tiered, so that falls from a higher platform can be termi­
nated by a lower platform rather than by the ground
surface.

Unless there is an alternate means of access/egress, the
maximum difference in height between stepped platforms
should be:

Pre-School Age Children: 12 inches.
School Age ChBdren: 18 inches.

The space between the stepped platforms should follow
the recommendations for entrapment in enclosed open­
ings in Section 7.5. If the space exceeds 9 inches and the
height of the lower platform exceeds 30 inches for pre­
school equipment or 48 inches for school-age equipment,
infill should be used to reduce the space to less than 3.5
inches.

11
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9. MAJOR TYPES OF PlAYGROUND
EQUIPMENT

9.1 Slides

9.1.1 General

i~\ Ithoug? children under 6 years of age may be
tH.~ ~ore Uke~ to play on slides, older children will
~ ~ still use slides depending on their availability
relative to other types of equipment. Children can be
expected to descend slide chutes in many different
positions, rather than always sitting and facing forward as
they slide. They will slide down facing backward, on their
knees, lying on their backs, and win walk both up and
down the chute. Younger children in particular often slide
down on their stomachs, either head or feet first.

Slides may provide a straight, wavy, or spiral descent
either by means of a tube or an open slide bed. They
may be either free standing (see Figure 8), part of a
composite structure, or built on the grade of a natural or
man-made slope (embankment slide). The recommenda­
tions in this section do not apply to water slides or
swimming pool slides.

Hood or other means
to channel user into
sitting position

Exit close to
horizontal

Figure 8 Typical Free-Standing Straight Slide

9.1.2 Slide Access

With the exception of embankment slides, access to a
slide may be by means of a ladder with rungs or steps, a
stairway with steps, or the slide may be a component of a
composite play structure to which access is provided by
other means. Whatever means of access is provided to a
slide, it should conform to the guidelines spedfied in the
general discussion of access to all playground equipment
(see Section 8).
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9.1.3 Slide Platfonn

All slides should be provided with a platform with suffi­
dent length to facilitate the transition from standing to
sitting at the top of the inclined sliding surface. The
length of the platform win usually not be an issue when
the slide is attached to the deck of a composite structure,
because decks are typically at least 3 feet square. How­
ever, in the case of a free-standing slide, it is recom­
mended that the platform have a minimum length of at
Jeast 22 inches.

The platform should be horizontal and have a width at
least equal to the width of the slide.

Guardrails or protective barriers should surround a slide
platform and should conform to the guidelines specified in
the general discussion of platforms (see Section 8.5).

Slides should not have any spaces or gaps between the
platform and the start of the sliding surface.

With the exception of tube slides, handholds should be
provided at the entrance to aU slides to facilitate the
transition from standing to sitting and decrease the risk of
falls. These should extend high enough to provide hand
support for the largest child in a standing position, and
low enough to provide hand support for the smaUest child
in a sitting position.

At the entrance to the chute there should be a means to
channel a user into a sitting position. This may be a
guardrail, a hood, or other device. Whatever means is
provided, it should be of a design that does not encourage
climbing.

9.1.4 Sliding Section of Straight Slides

It is recommended that the average incline of the sliding
surface should not exceed 300 and any change in the
slope of the slide chute (wave slide) should not allow a
child to lose contact with the sliding surface

Straight slides with flat open chutes should have sides with
a 4 inch minimum height extending along both sides of
the chute for the entire length of the inclined sliding
surface.

The sides should be an integral part of the chute, without
any gaps between the sides and the sliding surface.

Slides may have an open chute with a circular cross
section providing that the height of the sides, measured
from the lowest point on the chute is no less than half the
width of the slide.



Metal slides should either be in shaded areas or face north
"I prevent burns and glare problems caused by direct sun
.1 the slide chute.

9.1.5 Exit Region

AU slides should have an exit region to help children
maintain their balance and facilitate a smooth transition
from sitting to standing when exiting.

The exit region should be essentially horizontal and
parallel to the ground and have a minimum length of 11
inches.

For slides that are no more than 4 feet in height, the
height of the exit region should be no more than 11
inches from the protective surface.

For slides that are over four feet in height the exit region
should be at least 7 inches but not more than 15 inches
above the protective surface.

Slide exit edges should be rounded or curved. to prevent
lacerations or other injuries which could result from
impact with a sharp or straight edge.

An slide exits should be located in uncongested areas of
~ playground.

9.1.6 Embankment Slides

The design of embankment slidesbasically eliminates the
hazard of falls from height. Embankment slides should
follow all of the recommendations given for straight slides
(where applicable). It is important that some means be
provided at the slide chute entrance to minimize the
likelihood that they will be used by children riding skate-
boards or bicycles. ~

. 9.1.7 Spiral Slides

It is recommended that spiral slides follow the recommen­
dations for straight slides (where applicable), with special
attention given to design features which may present
problems unique to spiral slides, such as lateral discharge
of the user.

Preschool-Age Children: Because younger children
have less ability to maintain balance and postural control,
only short spiral slides are recommended for this age
group.

9.1.8 Tube Slides

e slides should meet an the applicable requirements
ior other slides.
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Barriers should be provided or surfaces treated to prevent
sliding on the top of the tube.

The minimum internal diameter of the tube should be no
less than 23 inches.

It should be noted that children using tube slides are not
visible to a supervisor. Consideration should be given to
extra supervision on playgrounds having tube slides.

9.1.9 RoUer Slides

These are not recommended for public playgrounds
unless frequent maintenance can be guaranteed.

9.2 Swings

9.2.1 General

Children of all ages generally enjoy the sensations created
while swinging. Most often, they sit on the swings, and it
is common to see children jumping off swings. Younger
children tend to also swing on their stomachs, and older
children may stand on the seats.

Swings may be divided into two distinct types, single axis
of motion and multiple axes of motion. A single axis
swing is intended to swing back-and-forth in a single plane
and generally consists of a seat supported by at least two
suspending members each of which is connected to a
separate pivot on an overhead structure. A multiple-axis
swing consists of a seat (generally a tire) suspended from a
single pivot that permits it to swing in any direction.

Hardware used to secure the suspending elements to the
swing seat and to the supporting structure should not be
removable without the use of tools. 5-hooks are often
part of a swing's suspension system, either attaching the
suspending elements to the overhead support bar or to
the swing seat. Open 5-hooks are hazardous because
they can catch a child's clothing and result in strangula­
tion. 5-hooks should be pinched dosed as tightly as
possible.

Swings should be suspended from support structures that
discourage climbing. A-frame support structures should
not have horizontal cross-bars.

9.2.2 Single Axis Swings

To help prevent young children from inadvertently
running into the path of moving swings, swing structures
should be located away from other equipment or activi­
ties. Additional protection can be provided by means of a
low barrier, such as a fence or hedge. Such barriers
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should not be an obstacle within the use zone of a swing
structure or hamper supervision by blocking visibility.

To minimize the likelihood of children being struck by a
moving swing, it is recommended that no more than two
single axis swings be hung in each bay of the supporting
structure.

Attachingsingle-axis swings to composite structures is not
recommended.

Swing seats should be designed to accommodate no more
than one user at any time. To help reduce the severity of
impact injuries, wood or metal swing seats are not
recommended. Edges of seats should have smoothly
finished or rounded edges and should conform to the
protrusion recommendations in Section 7.3.

To minimize collisions between swings or between a
swing and the supporting structure, the clearances shown
in Figure 9 are recommended. In addition, to reduce side­
to-side motion, swing hangers should be spaced wider
than the width of the swing seat.

01 = Minimum 30"
02 =Minimum 24"

Figure 9 Minimum Oearances for Swings

9.2.3 Tot Swings

These are single axis swings intended for very young
children to use with adult assistance. The seats and
suspension systems of these swings, including the related
hardware, should follow all of the other criteria for
conventional single axis swings.
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Tot swing seats should provide support on an sides of a
child (see Figure 10). It is important that such supports do
not present a strangulation hazard. Openings in tot swing
seats should conform to the entrapment criteria in Section
7.5.

Figure 10 Examples of Tot Swings

It is recommended that tot swings be suspended from
structures which are separate from those for other swings,
or at least suspended from a separate bay of the same
structure.

9.2.4 Multi-Axis TlI'e Swings

TIre swings are typically suspended in a horizontal orien­
tation using three suspension chains or cables connected
to a single swivel mechanism that permits both rotation
and a swinging motion in any axis.

A multi-axis tire swing should not be suspended from a
structure having other swings in the same bay.

To minimize the hazard of impact, heavy truck tires
should be avoided. Further, if steel-belted radials are
used, they should be closely examined to ensure that there
are no exposed steel belts that could be a potential protru­
sion or laceration hazard. Plastic materials can be used as
an alternative to simulate actual automobile tires. Drain­
age holes should be provided in the underside of the tire.

The likelihood of hanger mechanism failure is increased
for tire swings, due to the added stress of rotational



movement and multiple occupancy. Special attention to
maintenance is warranted. The hanger mechanismsfor
multi-axis tire swings shouldnot have any accessible pinch
points.

The minimum clearance between the seatingsurface of a
tire swing and the uprightsof the supporting structure
should be 30 inches when the tire is in a position closest

. to the support structure (see Agure 11).

-... 30.,
Min

',;:: .
__ ••-._ • • • • ,':,1

-. -.... ':':..~...

Figure 11 Multi-Axis TIre Swing Clearance

. 9.2.5 Swings Not Recommended for Public
Playgrounds

The following types of swings are not recommended for
use in public playgrounds:

Multiple Occupancy Swings - With the exception of
tire swings, swings that are intended for more than one
user are not recommended because their greater mass, as
compared to single occupancy swings, presents a risk of
impact injury.

Animal Figure Swings - These are not recommended
because their rigid metal framework results in a high mass
presentinga risk of impact injury.

"'ope Swings - Free swinging ropes that may fray or
herwise form a loop are not recommended because they

present a potential strangulation hazard.
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Swinging Exercise Rings and Trapeze Bars - These
are generally considered to be itemsof athletic equipment
and are not recommended for public playgrounds. NOTE:
The recommendation against the use of exercise rings
does not apply to overhead hanging rings (see Figure 12).

9.3 CUmbing Equipment

9.3.1 General

aimbers refer to a wide varietyof equipment including
arch climbers, sliding poles, chain or net climbers, upper
body devices (overhead horizontal ladders, overhead
rings), dome climbers, parallelbars, balance beams, cable
walks, suspensionbridges, andspiral climbers, as well as
composite structureswith linked platfonns (see Agure 12
for examples). Oimbing equipment is generally designed
to present a greater degree of physical challenge than
other equipmenton public playgrounds.

Older children tend to use climbing equipment more
frequently andproficiently than younger ones. Because
very young children have not yet developed some of the
physical skills necessary for certain climbing activities
(including balance, coordination, and upper body
strength), they may havedifficultyusing more challenging
climbing components such as rung ladders, non-rigid
climbers, arch climbers, and upper body devices.

9.3.2 Design Considerations

Since the more challenging modes of access discussed in
Section 8 are also Intended to be used as climbing de­
vices, the recommendations for the sizeof handgripping
components and stepped platforms covered in that
sectionare applicable to climbing equipment.

Oimbers should not have climbing bars or other structural
components in the interior of the structure onto which a
child may fall from a height of greater than 18 inches.

Oimbingequipmentshould allow children to descendas
easily as they ascend. One way of implementing this
recommendation is to provide an easier, alternatemeans
of descent, such as another mode of access, platform, or
piece of equipment. For example, a stahwaycan be
added to provide a less challenging mode of descent than
a vertical rung ladderor flexible climbing .device. The
levels of challenge that characterizedifferent types of
accesses are discussed in Section 8.

Preschool·Age Children Offering an easywayout is
particularly importanton climbing devices intended for
preschoolers, since their ability to descend climbing
components emerges later than their ability to climb up
the same components.

15



Handbook for Public Playground Safety

Simple Arch Climber
Geodesic Dome Climber

·Overhead Horizontal Ladder ·Overhead HangingRings

"Note: This design shows how upperbody equipment is
typically integrated with multi-useequipment.

Figure 12 Typical Climbing Equipment

9.3.3 Climbers With Non-Rigid Components

Net and chain climbers use a flexible grid of ropes or
chains for climbing. Tire climbers are alsodescribed as
flexible climbers. These may have the tires secured tread­
to-tread in the form of a sloping grid or the tiresmay be
suspended individually by chains or other means to
provide access to an elevated platform. Since net, chain,
and tire climbers have flexiblecomponents that do not
provide a steadymeans of support, and therefore require
more advanced balance abilities than conventional lad­
ders, they require special consideration.

Flexible grid climbingdevices which provide access to
platfonns should be securely anchored at both ends.
When oneend is connected to the ground, the anchoring
devices shall be below the level of the playing surface.

Connections between ropes, cables, or chainswithin the
cHmbmg grid or between tires should be securely fixed.
Spacing between the horizontal and vertical components
of a dimbing grid shouldsatisfyall entrapment criteria
(see Section 7.5).
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Aexible grid climbing devices are not recommendedas the
sole meansof access to equipment intended for pre­
school-age children.

9.3.4 Arch Climbers

Arch climbers consist of metal or wood rungs attached to
convex side supports. They may be free standing (see
Agure 12)or be provided asa more challenging means of
access to other equipment (see Figure6). Because of this
extra challenge, they should not be used as the sole
means of access to other equipment, A lesschallenging
option will ensure that children use the arch climber
because theyare willing to assume the challenge andnot
because they are forced to use it. Free standing arch
climbers are not recommended for preschool-age chil­
dren.

The rung diameter and spacing of rungs on arch climbers
should follow the recommendations for rung ladders in .
Table 1.



q.3.5 Horizontal Ladders and Overhead Rings

our year--olds are generally the youngest children capable
of using upper body devices such as these. The recom­
mendations below are, therefore, designed to accommo­
datechildren 4 through 12 years of age.

The space between adjacent rungsof overhead ladders
~ should be greater than 9 Inches to satisfythe entrapment

requirements (see Section 7.5). The center-to-center
spacing of horizontal ladder rungsshould not exceed 15
inches. This does not apply to the spacing of overhead
rings because, dUring use, the gripped ring swings through
an arc and reduces the distance to the gripping surface of
the next ring.

The first handhold on either endof upper body equipment
should not be placed directly above the platform or
climbing rung used for mount or dismount. This mini­
mizes the risk of children impacting rigid access structures
if they fall from the first handhold during mount or
dismount.

9.3.6 Sliding Poles

Vertical sliding polesare designed to bemore challenging
than some other types of climbing equipment. They are

"It recommended for preschool-age childrenwho may
.k the requisite upper body strength and coordination to

successfully slide down the pole. Furthermore, once
youngerchildrenhave grasped the pole, theywould be
forced to slide down it since there is no alternative option.

Sliding poles should be continuous with no protruding
welds or seams along the sliding surface and the pole
should not change direction along the sliding portion.

The horizontal distance between a sliding pole and the
edge of the platform or other structure used for access to

. the sliding pole should be at least 18 inches. This mini­
mum distance appliesto all points down the sliding pole.

All points on the sliding pole at or above the level of the
access structure, where a child is likely to reach for the
pole, should not be more than 20 inches awayfrom the
edgeof the access structure.

The pole should extend at least38 inches above the level
of the platform or other structure used for access to the
sliding pole.

The diameterof sliding poles should be no greaterthan
"I q, inches.
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The design of the access structure should minimize the
possibilityof interference from surrounding traffic that
may be out of the line of sight of a userduring descent.

9.3.7 Climbing Ropes

Individual vertically suspended climbing ropes are recom­
mendedonly if they are securely anchored to a footing at
the lower end to prevent the rope from being looped back
on itself and forming a noose.

9.3.8 Balance Beams

To avoid groin injuries during falls, balance beams should
be no higher than 12 inches.

9.3.9 Layout of COmbing Components

When climbing components are part of a composite
structure, their levelof challenge and mode of use should
be compatible with the traffic flow from adjacent compo­
nents.

The swinging movements generated on upper body
devices warrant special precautions to reduce the riskof
'impactwith children on adjacent structures. Upper body
devices should be placed so that swinging children cannot
interferewith the movement of children on adjacent
structures. particularly with their descent on slides.

The design of adjacent play structures should not facilitate
climbing to the top support barsof upper bodyequip­
ment.

9.4 Merry-Go-Rounds

Meny-go-rounds are the most common type of rotating
equipment foundon public playgrounds. Children usually
sit or stand on the platform while other childrenor adults
push the meny-go-round to make it rotate. In addition,
children often get on and off the merry-go-round while it
is in motion.

Merry-go-rounds maypresenta physicalhazard to
preschool-age children who have little or no control over
such products once they are in motion. MerTYiJo-rounds
are not recommended unless the following are observed:

The rotating platform should be continuousandapproxi­
matelycircular. The difference between the minimum
andmaximum radii of a non-circular platform should not
exceed 2.0 inches (see Figure 13). No components of the
apparatus. including handgrips, should extend beyond the
perimeter,of the platform.
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c

A .: Axisof.Rotation

AS • Minimum Radius

AC • Maximum Radius

children unless they are equipped with a springcentering
deviceto prevent abrupt contact with the ground should
one childelect to dismount.

There is a trend to replace fulcrum seesaws on public
playgrounds with spring-loaded seesaws, which have the
advantageof not requiring two children to coordinate
their actions In order to play safely (see discussion of
Spring Rocking Equipment In Section 9.6).

B

The difference between dimensions AC
and AS should not exceed 2.0 Inches.

Figure 13 Minimum and Maximum RadII of Non­
Circular Merry-Go-Round Platfonn

Children should beprovided with a secure means of
holding on. Where handgrips are provided, they should
conform to the general requirements for handgripping
components in Section8.2.1.

There should not be any accessible shearing or crushing
mechanisms in the undercarriage of the equipment. The
rotating platform of a merry-go-round should not have
any sharpedges. The surface of the platform should be
continuous with no openingsbetween the axis and the
periphery that permit a rod having a diameterof 5/16
inch to penetrate completely through the surface.

A meansshould be provided to limit the peripheral speed
of rotation to a maximum of 13 It/sec.

Merry-gcrround platfonns should not be provided with an
oscillatory (up and down) motion.

9.5 Seesaws

The typical seesaw(also known as a "teeter totter")
consists of a board or pole supported at the center bya
fulcrum and having a seat at each end (see Figure 14).
Seesawuse is quite complex. because it requires two
children to cooperate and combinetheir actions. Young­
er children do not generally have the skills required to
effectively use fulcrum seesaws. Therefore, they are not
recommended on public playgrounds for preschool-age
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Figure 14 Typical Fulcrum Seesaw

The fulcrum of fulcrum seesawsshould not presenta
pinchor crush hazard.

Partial car tires or some other shock-absorbing material,
should be embedded in the ground underneath the seats
of fulcrum seesaws, or securedon the underside of the
seats. This will help prevent limbs from being crushed
betweenthe seat and the ground, as well as cushion the
impact. Fulcrum see-saws may also be equipped with a
spring centering mechanism to minimize the risk of injury
due to impactwith the ground.

Handholds should be provided at each seating position for
gripping withboth hands and should not tum when
grasped. Handholds should not protrude beyond the sides
of the seat. Footrests should not be provided on fulcrum
see-saws unless they are equipped with a springcentering
mechanism to minimize the likelihood of impactwith the
ground.



9.6 Spring RockIng Equipment

Younger children enjoy the bouncing and rocking activi­
ties presented by thls equipment, but older children
typically do not find itchallenging enough.

Examples of spring rockers areshown In Agure 15,
Preschoolers aretheprimary users of such rocking
equipment. Therefore, the recommendations in this
section address onlypreschool-age children',

Seat design should minimize the likelihood of the rocker
being used bymore than the intended number ofusers.
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Eachseating positionshould be equipped with handgrips
and footrests. The diameter of handgrips should foUow
the general recommendations for handgtipping compo­
nentsIn Section 8.5.2.

The springs :>f rocking equlpnentsOOuld minimize the possi­
bUity of children pinching either their hands or theirfeet
between coBs Of between the spring andapartof therocker.

9.7 TrampoUne.

Trampolines are not recommended for use on public
playgrounds.

Animal Spring Rocker

4-WaySpring-Loaded Seesaw

Figure 15 Typical Spring Rocking Equipment
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10. SURFACING

liP 1 I'c~~ he surface under ~nd aroun~ playground equip
~ ~~nt can ~e a maJor.factor In detennining the
;;., injury-caUSing potential of a fall. h is self evident

that a fall onto a shockabsorbing surface is less likely to
cause a serious injury than a fall onto a hard surface.
Because head impact injuries from a fall have the poten­
tial for being life threatening, the more shock absorbing d

surface can be made, the more is the likelihood that the
severity of the injury willbe reduced. However, it should
be recognized that all injuries due to falls cannot be pre­
vented no matter what pJaygroun:i surfacing material is used.

10.1 Determining Shock Absorbency of a
Surfacing Material

No data are available to predict precisely the threshold
tolerance of the human head to an impact injury. How­
ever, biomedical researchers have established two meth­
<Xis that may be used to determine when such an injury
may be life threatening.

One method holds that if the peak deceleration of the
head during impact does not exceed 200 times the
acceleration due to gravity (200 G's), a life threatening
head injury is not likelyto occur. The second method
holds that both the deceleration of the head during impact
and the time duration over which the head decelerates to
a halt are significant in assessing head impact injury. This
latter method uses a mathematical formula to derive a
value known as Head Injury Criteria (HIC) [6]. Head
impact injuries are not believed to be life threatening if the
HIe does not exceed a value of 1.000.

The most widely used test method for evaluating the
shock absorbing properties of a playground surfacing
material is to drop an instrumented metal headform onto
a sample of the material and record the acceleration/time
pulse during the impact. Such a method is described in
an ASTM Standard Specification for Impact Attenuation
of Surface Systems Under and Around Playground
Equipment, ASTM F1292 [7).

10.2 Critical Height

lbis is a term originating from Europe and is used to
describe the shock absorbing performance 0'£ a surfacing
material. As it is used in this publication, the Critical
Height for a surfacing material is defined as the maxi­
mum height from which the instrumented metal
headfonn, upon impact, yields both a peak decel­
eration of no more than 200 G·s and a HlC of no
more than 1,000 when tested in accordance with
the procedure desaibed in ASTM F1292. Critical
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Height. therefore, can be considered as an approximation
of the maximum fall height from which a ufe-threatening
head injury would not be expected to occur.

The surfacing material used under and around a particular
piece of playground equipment should have a Critical
Height value of at least the height of the highest acces­
sible part of the equipment.

10.3 Highest Accessible Part of Equipment

Recommendations for the "highest accessible part" for
various pieces of playground equipment are as follows.

Swings - Since children may fan from a swing seat at its
maximum attainable angle (assumed to be 900 from the
"at rest" position), the highest accessible part of a swing
structure is the height of the pivot point where the swing's
suspending elements connect to the supporting structure.

Elevated Platfonns Induding Slide Platfonns ­
Since children may climb onto or over guardrails, the
highest accessible part of a platform surrounded by
guardrails is the height above the playing surface of the
top of the guardrail. Since protective barriers are
designed to minimize the likelihood of climbing. the
highest accessible part of a platform.serrounded by
protective barriers is the height of the platform surface
above the ground.

Climbers and Horizontal Ladders - For structures-that
are intended to be climbed upon, the highest accessible
part is the maximum height of the structure.

Merry-Go-Rounds - The highest accessible part is the
height above the ground of any part at the perimeter on
which a child may sit or stand.

See-Saws - The highest accessible part is the maximum
height attainable by any part of the see-saw.

Spring Rockers - The highest accessible part is the
maximum height above the ground of the seat or desig­
nated play surface.

10.4 Acceptabnity of Various Surfacing Materials

Hard surfacing materials. such as asphalt or concrete, are
unsuitable for use under and around playground equip­
ment of any height unless they are required as a base for
a shock absorbing unitary material such as a rubber mat.
Earth surfaces such as soils and hard packed dirt are also
not recommended because their shod, absorbing proper­
ties can vary considerably depending on climatic condi­
tions such as moisture and temperature. Similarly. grass



and turf are not recommended because their effectiveness
n absorbing shock during a fall can be reduced consider­
ablydue to wear and environmental conditions.

Acceptable playground surfacing materials are available in
two basic types, unitary or loose-fill.

Unitary Materials - are generally rubber mats or a
. combination of rubberlike materials held in place by a

binder that may be poured in place at the playground site
and cures to form a unitary shock absorbing surface.

. Unitary materials are available from a number of different
manufacturers many of whom have a range of materials
with differing shock absorbing properties. Persons
wishing to install a unitary material as a playground
surface should request test data from the manufacturer
that should identify the Critical Height of the desired
material. In addition, site requirements should be obtained
from the manufacturer because, as stated above, some
unitary materials require installation over a hard surface
while for others this is not required.

Loose-Fill Materials - can also have acceptable shock
absorbing properties when installed at a sufficient depth.
These materials include, but are not confined to, sand,
gravel, and shredded wood products. Loose-fill materials
~hould not be installed over hard surfaces such as asphalt
Ir concrete.

Because loose-fin materials are generally sold for purposes
other than playground surfacing, many vendors are
unlikely to be able to provide information on their shock
absorbing performance. For that reason, CPSC staff has
conducted tests to determine the relative shock absorbing
properties of some loose-fill materials commonly used as
surfaces under and around playground equipment.
Appendix 0 contains a description of the tested materials.
The tests were conducted in accordance with the proce­
dure in the voluntary standard for playground surfacing
systems, ASTM F1292. Table 2, below, lists the critical
height (expressed in feet) for each of seven materials
when tested in an uncompressed state at depths of 6, 9,
and 12 inches. The table also reports the critical height
when a 9 inch depth of each material was tested in a
compressed state.

The table should be read as follows: If, for example, un­
compressed wood muJch is used at a minimum depth of 6
inches, the Critical Height is 7 feet. If 9 inches of uncom­
pressed wood mulch is used, the Critical height is 10 feet.
It should be noted that, for some materials, the Critical
"ieight decreases when the material is compressed.
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TABLE 2
Critical Heights (in feet)

of Tested Materials

Uncompressed Compressed
depth depth

Material 6 inch 9 inch 12 inch 9 inch

Wood Mulch 7 10 11 10

Double Shredded 6 10 11 7
Bark Mulch

Uniform 6 7 >12 6
Wood Chips

AneSand 5 5 9 5

Coarse Sand 5 5 6 4

Fine Gravel 6 7 10 6

Medium Gravel 5 5 6 5

The Critical Heights shown in the above table may be
used as a guide in selecting the type and depth of loose-fill
materials that win provide the necessary safety for equip­
ment of various heights. There may be other loose-fill
materials such as bark nuggets or shredded tires that have
shock absorbing properties equivalent to those in the
above table. However, no tests have been conducted on
these materials by CPSC staff.

The depth of any loose filJ material could be reduced
during use resulting in different shock-absorbing proper­
ties. For this reason, a margin of safety should be consid­
ered in selecting a type and depth of material for a
specific use.

10.5 Accessibility to the Disabled

The Americans with Disabilities Act of 1990 (ADA)
prohibits discrimination on the basis of disability in
employment, public services, transportation, public
accommodations - including many services operated by
private entities, - and telecommunications. Title In of the
legislation includes within the definition of public accom­
modation: "a park.zoo, amusement park, or other place
of recreation"; a school, including nursery schools; a day
care center; and a gymnasium, health spa, or "other
places of exercise or recreation."
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Specific Federal requirements for accessibility to play­
grounds by the disabled are expected to be published.

The Department of Parks and Recreation in the State of
California has advised that after January 1, 1991, regula­
tions requiring that all types of play activity in new and
redone play areas must be accessible to the disabled.
Other states may similarly issue accessibility requirements.
Playground designers, installers and operators are re­
minded that they should determine what Federal and State
requirements for accessibility are in effect. These require­
ments could necessitate changes to existing playgrounds
as well as when new playgrounds are planned or existing
playgrounds refurbished.

10.6 Other Characteristics of Surfacing Materials

Selection of a surfacing material for a spedftc location
may be governed by the environmental conditions at that
location. Appendix C lists some characteristics of surfac­
ing materials that may influence the choice for a particular
playground.

USE ZONES FOR EQUIPMENT

~~1~ he use zone for each piece of equipment is made
~ up of two parts:
JL

(1) the Fall Zone: an area under and around the
equipment where protective surfadng is required, and,

(2) the No..£ncroachment Zone: an additional area
beyond the fall zone where children using the equipment
can be expected to move about and should have no
encroaching obstacles.

With the exception of spring rocking equipment, equip­
ment under 24 inches in height, and the zone between
adjacent swings (see below), the fall zones of adjacent
pieces of equipment should not overlap. However,
adjacent pieces of equipment may share a single no­
encroachment zone.

Regardless of the type of equipment, the use zone should
be free of obstacles that children could run into or fall on
top of and thus be injured. For example, there should not
be any verticaJ posts or other objects protruding from the
ground onto which a child may fall.

11.1 Recommendations for Fall Zone

11.1.1 Stationary Equipment

The fall zone should extend a minimum of 6 feet in all
directions from the perimeter of the equipment.
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11.1.2 Slides

The fall zone in front of the access and to the sides of a
slide shall extend a minimum of 6 feet from the perimeter
of the equipment. Note: nus does not apply to embank­
ment slides.

The fall zone in front of the exit of a slide shall extend a
minimum distance of 6 feet from the end of the slide
chute or for a distance of H + 4 feet whichever is the
greater. H is the height of the slide platform and the H +
4 foot measurement is made from a point on the slide
chute where the gradient has been reduced to 5° from the
horizontal (see Agure 16).

jj~~~tt1 Denotes Fall Zone with Protective Surfacing

Figure 16 FaD Zone for Slides

11.1.3 Single Axis Swings

Because children may deliberately attempt to exit from a
single axis swing while it is in motion, the fall zone in
front of and behind the swing should be greater than to
the sides of such a swing. It is recommended that the fall
zone extend to the front and rear of a single axis swing a
minimum distance of 2 times the height of the pivot point
above the surfacing material measured from a point
directly beneath the pivot on the supporting structure (see
Figure 17). The fall zone to the sides of a single axis
swing should follow the general recommendation and
extend a minimum of 6 feet from the perimeter of the
swing structure in accordance with the general recommen­
dation for fall zones. This 6 foot zone may overlap that I

an adjacent swing structure.
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• Denotes Fall Zone with Protective Surfacing

...14--- '2H ---,.04--- 2H---"

~ Denotes'Fall Zonewith Protective Surfacing

Figure 17 Fall Zone for Sin~le Axis Swings

..1.1.4 Multi AxIs Swings

The fall zone should extend in any direction from a point
directly beneath the pivot point for a minimum distanceof
6 feet + the length of the, suspending members (see Figure
18).'In addition, the fan zone shall extend a minimumof
6 feet from theperimeterof the 'supporting structure.
This 6 foot zone may overlap that of an adjacent swing
structure.

11.1.5 Meny-Go-Rounds

The fall zone should extend6 feet beyondthe perimeter
of the platfonn.

11.1.6 Spring'RocklngEquipment

The fall zone should extend a minimum of 6 feet from the
"at rest" perimeterof the equipment but adjacent spring
rockers with a maximum seat heightof 24 inches may
share the same fall zone..

11.1.7 Composite Equipment

The.above recommendations for individual piecesof
equipment should be used as a guide in establishing the

.-zones around pieces of composite playground equip-

Figure 18 Fall Zone for Multi AxIs Tire Swings

ment. Note that in Section 9.2.2 it was recommended
that single axis swings not bea part of a composite
structure.

11.2 Recommendatjons for No-Encroachment
Zone
No specific dimensions can be recommended for the no­
encroachmentzone around individual piecesof play­
ground equipment. These dimensions will varyaccording
to the types of adjacent pieces of equipment and their
orientation with respect to one another.

For example, therecommended faU zone at the side of
both a slide and a swing is 6 feet. Since fall zonesshould
not overlap (witO the exception of certain adjacent spring
rockers). a slide could be placed with its side no closer
than 12 feet to the side of a swing. Therefore, there may
be no need to add an additional no-encroachment zone.
Con\lersely, it would not be desirable to have a slide exit
facing the front or rearof single axis swing.

No-eneroachment zonesextending beyond the fall zones
are recommended for movingequipment or equipment
from which the child is in motion ashe or she exits. This
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allows more space for children to regain their balance
upon exiting the equipment and also provides added
protection against other children running into a moving
part.

For a single axis swing, it is recommended that there be a
barrier beyond the fall zone in front of the Swing if it is .
located in a playground facing.other pieces o~ equipment.
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APPENDIX A

SlJGGESTED GENERAL MAINTENANCE
CHECKUST
General Upkeep of Playgrounds

Check the entire playground area for miscellaneous debris
or litter.

Check for missing trash receptacles and for those which
are full.

Check for any damage (Le., any broken or missing
components) to equipment or other playground features
caused by vandalism or wear; for example, check for any
broken or missing handrails, guardrails, protective barri­
ers, .or steps or rungs on ladders, and for damage to any
fences, benches, or signs on the playground.

Surfadng

Check for equipment which does not have adequate
protective surfacing under and around it and for surfacing
materials that have deteriorated.

Check loose surfacing materials for foreign objects or
debris.

Check loose surfadng materials for compaction and
reduced depth, with special attention to heaw use areas
such as those under swings and slide exit regions.

General hazards

Check all equipment andother playground features for
any hazards which may have emerged.

Check for sharp points, comers, and edges; for example
check the sides and sliding surface of slide chutes for
sharp or Tough edges caused by deterioration.

Check for protrusions and projections.

Check for missing or damaged protective caps or plugs.

Check for potential clothing entanglement hazards, such
as open 5-hooks.

Check for pinch, crush, and shearing points or exposed
moving parts.

Check for trip hazards, such as exposed footings on
anchoring devices and rocks, roots, or any other environ­
mental obstacles in the play area.



Deterioration of Equipment

Check allequipmentand other playground features for
ust, rot, cracks, and splinters, with special attention to

possible corrosion where structures come in contact with
the ground.

Check for unstable anchoringof equipment.

Serority of hardware

Check forany loose or worn connecting,cowring,or
fastening hardware devices: for example, check the S­
hooks at both ends of suspending elements of swings and
allconnection points on flexible climbing devices for wear.

Check aD moving parts, such as swing bearing hangers,
for wear.

Equipment use zones

Check for obstacles in equipment use zones.

Drainage systems

Check the entire play area for drainage problems, with
specialattention to heavy use areas such as those under
swings and slide exit regions.

\PPENDIXB

fNTRAPMENT REQUIREMENTS AND
TEST METHODS

81. General

Any completeJy-bolD1ded opening (see Figure 8-1) may be
a potential head entrapment hazardand should confonn
to the recommendations in this appendix. One exception
to these recommendations is an opening where the
ground servesas the lower boundary. Openings in both
horizontal and vertical planes present a riskof entrap­
ment. Even those openings whichare low enough to
permit a child's feet to touch the gro'md present a riskof
strangulation to an entrapped child, becauseyounger

. children may not have the necessarycognitive abilityand
motor skills to extricate their heads, especially if scared or
panicked.

An opening may present an entrapment hazard if the
distance between any interior opposing surfaces is greater
than 3.5 inchesor less than 9 inches;when one dimen­
sion of an opening is within this potentially hazardous
range, all dimensionsof the opening must be considered
together to fully evaluate the possibility of entrapment.
The most appropriate method to detennine whether an

-,ening is hazardous is to test it using the following
..<tures, methods, and performance criteria.
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These recommendations apply to all playground equip­
ment, both for preschool-age and school-age children;
fixed equipment aswen asmoving equipment (in its
stationaty position) should be tested for entrapment
hazards. Thereare two $pecial cases for which separate
procedures aregiYen: completely-bounded openings
where depth of penetration is a critical issue (see Figure
s.2); and openings forrned by non-rigid climbing compo­
nents.

Ground Bounded
(Not SUbject to

Enlrapment
RequirmenlS)

figure 8--1 Examp". of Completely Bounded
Openings

Fagure 8--2 Completely Bounded Openings with
Urnlted Depth
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82. Test fixtures

Two templates are required to determine ifcompletely.
bounded openings in rigid structurespresent an entrap- .
ment hazard. .

82.1 Small Torso Template

The dimensions(see Figure B-3) of this template are
based on the sizeof the torso of the smallest user at risk.
Ifan opening is too small to admit the template, it is also .
too small to permit feet firstentry by a child. Because
children;s heads are larger than their torsos; an opening
that does not admit the small torso probe will also prevent
head first entry into an opening by a child.

.....-----6.2 in.-----.t

3.51n.

____~11
1.2 in. rad

Figure B-3 Small Torso Template.

82.2 Large Head Template

The dimensions (see Figure 8-4) of this template are
based on the largest dimension on the head of the largest
child at risk. If an opening is large enough to permit free
passage of the template, it-is large-enough to permit free
passage of the head of the largest child at risk in any
orientation. In addition, openings large enough to permit
free passage of the Large Head Template also win not
entrap the chest of the largest. child atnsk.

83. Requirement

When tested in accordance with the procedure in 84.
below, an opening conforms to the requirement' if:

(1) the opening does not admit the SmallTorso Template,

or

(2) the opening admits the SmallTorso Template and also
admits the Large Head Template. .

An opening fails to conform to the requirement if it
admits the SmallTorso Template but does not admit the
Large Head Template.
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Figure 8-4 Large Head Template

84. Test Procedure

Attempt to place the Small Torso Template in the open­
ing with the plane of the template parallel to the plane of
the opening. While keeping it parallel to the plane of the

. opening, the template should be rotated to its most
adverse orientation Le. major axis of template oriented
parallel to the major axis of the opening. If the Small
Torso Template can be freely inserted through the
opening, place the large Head Template in the opening,
again with the plane of the template paraJleJ to the plane
of the opening, andattempt to freely insert it through the
opening. The test procedure is illustrated in Figure 8-5.

85. Completely-bounded openings where depth of
penetration is a critical issue

The configurationofsome openings may be such that the
depth of penetration is a critical issue for determining the
entrapment potential. This is a special case for which
separate test procedures are necessary.

For example, consider a vertical wall or some other
barrier behinda stepladder. The entrapment potential
depends not only on the dimensions of the opening
between adjacent steps but also on the horizontal space
between the lower boundaryof the opening and the
barrier. A child may enter the opening between adjacent
steps feet first and may proceed to pass through the space
between the rear of the lower step and the barrier and
become entrapped when the child's head is unable to pass
through either of these two openings. In effect, there are
openings in.two different planes each of which has the
potential. for head entrapment and must, therefore, be
tested.



Test procedures and performance criteria for completely-bounded
openings.

Place the Sma" Torso Template in the opening with the plane of the
template parallel to the plane of the opening. Rotate the template

,ile keeping itparallel to the opening.

., the Small Torso Temptate can be inserted into the opening, place the
Large Head Temptate into the opening so its plane is parallel to the
plane of the opening.

An opening can pass this test when tested in accordance with the
above procedures in one ot two ways. t) the opening does not admit
the Small Torso Template when it is rotated to any orientation about its
own axis, or 2) the opening admits the Small Torso Template and also
admits the Large Head Template. An opening fails the test under the
following conditions: the opening admits the Small Torso Template but
does not admit the Large Head Template.

Figure 8-5 Entrapment Test for Completely­
Bounded Openings

Figure 8-6 illustrates these two planes for a stepladder as
well as for a generic opening. Plane A is the plane of the
completely bounded opening in question and Plane B is
the plane of the opening encompassing the horizontal
space between the lower boundary of the opening in
Plane A and the barrier that must also be tested for
conformance to the entrapment requirements.

The procedures and performance criteria for testing
openings where the depth of penetration is a critical issue
depend on a series of questions, as described below.
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Figure B-6 Examples of Completely-Bounded
OPenings Where Depth of Penetration
is a Critical Issue

The first step is to determine whether or not the smaDest
user at risk can enter the opening in Plane A. The Small
Torso Template is used to test this opening as follows:

Place the Small Torso Template in the opening in Plane
A with its plane parallel to Plane A; rotate the template to
its most adverse orientation with respect to the opening
while keeping it parallel to Plane A. Does the opening in
Plane A admit the Small Torso Template in any orienta­
tion when rotated about its own axis?

NO - If the opening in Plane A does not admit the Small
Torso Template in any orientation, then the opening is
small enough to prevent either head first or feet first entry
by the smallest user at risk and is not an entrapment
hazard. The opening conforms to the requirements.

YES - If the opening in Plane A admits the Small Torso
Template, then the smallest user at risk can enter the
opening in Plane A. The entrapment potential depends
on whether or not the smallest user at risk can also enter
the opening in Plane B. The Small Torso Template is
again used to test this opening as follows:

With the plane of the Small Torso Template parallel to
the opening in Plane B and with the template's major axis
(i.e., the 6.2-inch dimension) parallel to Plane A, does the
opening in Plane B admit the the Small Torso Template?
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NO . If the opening in Plane B does not admit the Small
Torso Template, then it is small enough to prevent head
or feet first entry by the smallest user at risk. Therefore
the depth of penetration into the opening in plane A is
insufficient to result in entrapment of the smallest user at
risk. The opening conforms to the requirements.

YES - If the opening in Plane B admits the Small Torso
Template. then the smallest user at risk can enter the
opening in Plane B feet first. The entrapment potential
depends on whether or not the Large Head Template can
exit the opening in Plane A when tested as follows:

Place the Large Head Template in the opening in Plane A
with its plane parallel to Plane A. Does the opening in
Plane A admit the Large Head Template?

NO - If the opening in Plane A does not admit the Large
Head Template, then a child whose torso can enter the
opening in Plane A as well as the opening in Plane B,
may become entrapped by the head in the opening in
Plane A. The opening fails to conform to the require­
ments.

YES . If the opening in Plane A admits the Large Head
Template. then the largest user at risk can exit the
opening in Plane A. The entrapment potential depends
on whether or not the largest user at risk can also exit the
opening in Plane B. The Large Head Template is used to
test this as follows:

With the plane of the Large Head Template parallel to the
opening in Plane B, does the opening in Plane B admit
the Large Head Template?

NO - If the opening in Plane B does not admit the Large
Head Template, then the largest user at risk cannot exit
the opening in Plane B. This presents an entrapment
hazard because a child's torso may enter the openings in
Plane A and Plane B, and a child's head may pass
through the opening in Plane A but become entrapped in
the opening in Plane B. The opening fails to conform to
the requirements.

YES - If the opening in Plane B admits the Large Head
Template, then the largest user at risk can exit the
opening in Plane B so there is no entrapment hazard.
The openings in Plane A and Plane B confonn to the
requirements.

86. Non-rigid openings

Climbing components such as flexible nets are also a
special case for the entrapment tests because the size and
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shape of openings on this equipment can be altered when
force is applied, either intentionally or simply when a chU
climbs on or falls through the openings. Children are
then potentially at risk of entrapment in these distorted
openings.

86.1 Test Flxtures

The procedure for determining conformance to the
entrapment requirements for non-rigid openings requires
two three-dimensional test probes which are iUustrated in
Figures a.7 and B-8 and are applied to an opening in a
non-riqid component with a force of up to 50 pounds.

86.2 Requirements

When tested in accordance with the procedure in 86.3
below, a non-rigid opening may conform to the require­
ments in one of two ways:

(1) The opening does not permit complete passage of the
Small Torso Probe when tested in accordance with the
prodedure in B6.3 below.

(2) The opening allows complete passage of the Small
Torso Probe and the Large Head Probe when tested in
accordance with the procedure in 86.3 below.

A non-rigid opening does not conform to the entrapment
requirements if it allows complete passage of the Small
Torso Probe but does not allow complete passage of the
Large Head Probe.

86.3 Test Procedure

Place the Small Torso Probe in the opening, tapered end
first, with the plane of its base parallel to the plane of the
opening. While keeping its base parallel to the plane of
the opening, rotate the probe to its most adverse orienta­
tion (major axis of probe parallel to major axis of open­
ing). Determine whether the probe can be pushed or
pulled through the opening by a force no greater than 50
pounds. If the Small Torso Probe cannot pass completely
through the opening, it conforms to the requirements.

If the Small Torso Probe passes completely through the
opening, place the Large Head Probe in the opening with
the plane of its base parallel to the plane of the opening.
Again attempt to push or pull the probe through the
opening with a force no greater than 50 pounds. If the
Large Head Probe can pass completely through the
opening, it conforms to the requirements.
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Figure 8-8 Large Head Probe

APPENDIX C

SUMMARY CHARACTERISTICS OF ORGANIC AND
INORGANICLOOSE-FILL MATERIALS,AND
UNITARY SYN1HETIC MATERlAl..S

ORGANIC LOOSE MATERIAL
wood chips, bark mulch, etc.

Advantages

Low initial cost.
Ease of installation.
Good drainage.
Less abrasive than sand.
Less attractive to cats and dogs (compared to sand).
Attractive appearance.
Readily available.

FaD Absorbing Characteristics

Cushioning effect depends on air trapped within and
between individual particles, and presupposes an adequate
depth of material. See Table 2 for performance data.

InstallationjMaintenance

Should not be installed over existing hard surfaces (e.g.,
asphalt, concrete).
Requires a method of containment (e.g.,retaining barrier.
excavated pit).
Requires good drainage underneath material.
Requires periodic renewal or replacement and continuous
maintenance (e.g., leveling, grading, sifting, raking) to

'ntain appropriate depth and remove foreign matter.

Disadvantages

The following conditions may reduce cushioning potential:

1. Environmental conditions: rainy weather, high
hUmidity, freezing temperatures.

2. With normal use over time, combines with dirt and
other foreign materials.

3. Over time, decomposes, is pulverized, and compacts.

4. Depth may be reduced by displacement due to child­
ren's activities or by material being blown by wind.
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Can be blown or thrown into children's eyes.
Subject to microbial growth when wet.
Conceals animal excrement and trash (e.g .• broken glass,
nails, pencils, and other sharp objects that can cause cut
and puncture wounds).
Spreads easily outside of containment area.
Can be flammable.
Subject to theft by neighborhood residents for use as
mulch.

INORGANIC LOOSE MATERIAL
sand and gravel

FaDAbsorbing Characteristics

See Table 2 for performance data.

InstaUation/Malntenance

Should not be installed over existing hard surfaces (e.g.,
asphalt, rock).
Method of containment needed (e.g., retaining barrier,
excavated pit).
Good drainage required underneath material.
Requires periodic renewal or r.eplacement and continuous
maintenance (e.g., leveling, grading, Sifting, raking) to
maintain appropriate depth and remove foreign matter.
Compacted sand should periodicaJly be turned over,
loosened. and cleaned.
Gavel mayrequire periodic breakup and removal of hard pan.

Advantages
Low initial cost.
Ease of installation.
Does not pulverize.
Not ideal for microbial growth.
Nonflammable.
Materials are readily available.
Not susceptible to vandalism except by contamination.
Gravel is less attractive to animals than sand.

Disadvantages

The followinq conditions reduce cushioning potential:

1. Environmental conditions: rainy weather, high
hUmidity, freezing temperatures.

2. With normal use, combines with dirt and other
foreign materials.

3. Depth may be reduced due to displacement by child­
ren I s activities and sand may be blown by wind.

May be blown or thrown into children's eyes.
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May be swallowed.
Conceals animal excrement and trash (e.g., broken glass,
nails, pencils, and other sharp objects that can cause cut ,
and puncture wounds).

Sand:

Spreads easily outside of containment area.
Small particles bind together and become less cushioning
when wet; when thoroughly wet, sand reacts as a rigid
material.
May be tracked out o.f play area on shoes; abrasive to
floor surfaces when tracked indoors; abrasive to plastic
materials.
Adheres to clothing.
Susceptible to fouling by animals.

Gravel:

Difficult to walk on.
Jf displaced onto nearby hard surface pathways, could
present a fall hazard.
Hard pan may form under heavily traveled areas.

UNITARY SYNTHETIC MATERIALS
rubber or rubber over foam mats or tiles,
poured in place urethane and rubber compositions

FaD Absorbing Characteristics

Manufacturer should be contacted for information on
Critical Height of materials when tested according to
ASTM F1292.

Installation/Maintenance

Some unitary materials can be laid directly on hard
surfaces such as asphalt or concrete.
Others may require expert under-surface preparation and
installation by the manufacturer or a local contractor.
Materials generally require no additional means of con­
tainment.
Once installed, the materials require minimal mainte­
nance.

Advantages

Low maintenance.
Easy to clean.
Consistent shock absorbency.
Material not displaced by children during play activities.
Generally low life cycle costs.
Good footing (depends on surface texture).
Harbor few foreign objects.
Generally no retaining edges needed.
Is accessible to the handicapped.
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5. Coarse Sand - Sample was obtained from a supplier
to the landscaping and construction trades. ASTM C136­
84a test results were:

6. Fine Gravel - Sample was obtained from a supplier to
the residential landscaping market. Gravel particles were
rounded and were generally less than 3/8 inch in diam­
eter. ASTM C136-84a test results were:

Oisadvantages

Jtia! cost relatively high.
llndersurfacing may be critical for thinner materials.
Often must be used on almost level uniform surfaces.
May be flammable.
Subject to vandalism(e.g., ignited, defaced, cut).
Full rubber tilesmay curl up and cause tripping.
Some designs susceptible to frost damage.

APPENDIXD

DESCRIPTION OF LOOSE ALL SURFACING
MATERIALS IN TABLE 2

1. Wood Mulch - Random sized wood chips, twigs, and
leaves collected from a wood chipper being fed tree limbs,
branches, and brush.

2. Double Shredded Bark Mulch - Similar to shred­
ded mulch commonly used by homeowners to mulch
shrubs and flowerbeds.

3. Uniform Wood Chips - Relatively uniform sized
shredded wood fibers from recognized hardwoods.
Sample contained no bark or leaves.

Screen
Size

#4
#8
#16
#30
#50

Screen
Slze

3/8 inch
#31/2
#4
#8
#16
#30

Percent Passing
Through Screen

98
73
4
1

0-1

Percent Passtng
Through Screen

100
93
65

8
5
4

Fine Sand - Particlesof white sand purchased in bags
marked uplay sand." The material was passed through
wire-doth screens of different sizes in accordance with
ASTMStandard Method C136-84a and yielded the
follOwing results;

7. Medium Gravel - Particles were rounded as found in
river washed or tumbled stone. ASTM C136-84a test
results were:

Screen Percent Passing
Screen Percent Passing Size Through Screen

Size Through Screen
1/2 inch 100

#16 100 3/8 inch 80
#30 98 5/16 inch 58
#50 62 #31/2 20
#100 17 #4 8
#200 0-1 #8 7

#16 3
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For further information. write:

u.s. Consumer Product Safety
Commission
Washington, D.C. 20207

To report a product hazard or a product-related injury.
write to the U.S. Consumer Product Safety Commis­
sion. Washington. D.C. 20207. or call the toll-free hot­
line: 800-638-2772. A teletypewriter for the deaf is
available on the following numbers: National
800-638-8270. Maryland only 800-492-8104.

"U.S.~ Printing Otftc8: 19Q, - 305-724

This document is in the public domain. It may be reproduced
in part or in whole by an individual or organization witho:
permission. If it is reproduced. however. the Cornrniss
would appreciate knowing how it is used. Write the U.~.

Consumer Product Safety Commission. Office of Informa­
tion and Public Affairs. Washington. D.C. 20207.

The U.S. Consumer Product Safety Commission (CPSC) is
an independent regulatory agency charged with reducing.
unreasonable risks of injury associated with consumer
products.
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Section 1

INTRODUCTION

Children love to play - especially outdoors. And the outdoor environmentprovidesunique
opportunities forplay and, therefore, for learning. But childrencan onlybenefit fromplayin an
outdoor environment if it is safe. Outdoorplay equipment, in particular, has the potential to
presenthazardsto childrenwhen it is not carefully designedor maintained.

Greaterattentionmust be given to the safety of our nation's playgrounds because too many
childrenare getting hurt. An estimated 120,000 children were treated in emergencyrooms for
injuries related to publicplayground equipment in 1988alone. according to the U.-5. Consumer
Product SafetyCommission (Cpsq. Moreand morechildren are injuredon playgrounds each
year. Using CPSCdata, Consumer Federationof America (CFA) estimates that nearly 150,000
childrenwere injuredseriouslyenough to requireemergencyroom treatment in 1990. It is also
estimated that at least 17 children dieeachye:ar as a result of playground-related incidents.

Unfortunately, the federal governmenthas not done enough. There are no national
standards for the design and construction of outdoorplay equipment. Althoughthe CPSCrecently
published a new Handbookfor Public Playground Safery (November, 1991), this handbookis
only a set of guidelines -- not a standard Compliance with the CPSCrecommendations is not
mandatory.

The ten years that passed between the CPSCs first set of guidelines (their 1981 handbook)
and their currenteffort underscore the fact that voluntary compliance withrecommendations is not
good enough.! The number of injuriescontinue to increase, and deaths related to public
playgroundequipment-- deaths that could be prevented - continue to occur. For children under
the age of six, the injury rate in our country has doubledin the past decade. The United States lags
far behindother industrialized nations in its development of playground equipmentstandards.
Our children deserve the same level of protection.

This CFA Report andModel Lawon Public PIa)' Equipment andAreas is intended to be a
blueprint for designing, building, and maintaining public playgrounds. The goal is to educate
those who are responsible for and care about playgrounds -- including parents, school
administrators, child care providers, parks personnel, and designers - so that they can make
informed, safe choicesabout play equipment and the layout of playareas.

In addition, CFA presents safetyand design criteria in the fonn of model law provisions
that can be adoptedby states,cities, counties, recreation and parksdepartments, child care
licensing agencies, or other entities responsible for public outdoorplayspaces. These requirements

1 10 addition to the C?SC handbook. ASTM. a private standards development organiution. is developing a very
detailed, technical voluntary standard for public playground equipment. The ASTM standard bas been under
development for more than three years. and it is not likely to be completed and approved until sometime in 1993.
W'heo ASTM publishes its document. playground safety will take a big step forward. but there still will not be
anything mandating compliance. Moreover, the technical specifications included by ASTM are geared more toward
equipment manufacturers than playground designers or operators.

1
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are separated into three sections.
• Requirementsapplicable to all play areas and equipment (Section 4)

Requirementsapplicable to playareas and equipment intendedfor use by preschool-age
children, aged 2 through 5 years (Section 5)

• Requirementsapplicable to play areas and equipment intendedfor useby school-age
children, aged 5 through 12 years (Section 6)

It should be noted that the model law provisions contained hereinare only substantive in
natureand do not include any administrativerequirements or provisions. For example, thereare
no enforcementprovisions, such as penalties for non-compliance, Additionally, the administering
agency is not delineated, allowing the legislative or regulatory body adopting the model to specify
its preference in this regard.

In order to obtain the greatest level of safety,it is recommendedthatall applicable
provisions in the model law be adopted However, it is possible for a section or subsection to be
adopted depending upon need. A child care licensing entity, for example,might adopt only
Sections4 and 5 (general and preschool-age requirements), if they only regulatecenters serving
children five and under. The protective surfacingprovisions in Section4.1 are also suitable for
adoptionalone.

The CFA model1aw representswhat we believe is, at the time of publication,the state of
the art in safety and design for publicplay equipmentand areas. As more testingis completed and
injury data collected, these provisionsmay at some future point become outdated. It is important
that entitiesadopting these provisionsincorporate into their requirementsa systemof review to
assure that these provisions are updatedas necessary.

The information included in this report addresses play areas and equipmentassociated with
schools, child care centers, parks, residential developments, institutions,and other public
recreation places. Further, it addresses equipment which is fixed (i.e.,anchored to the ground),
not portable. The requirements do not applyto play equipment designed for home, backyard use,
amusement park equipment, sports equipment,or swimming pools.

The requirements applicable to an individual play area will depend on the age of children
for whom it is designed. A child care center for children five and under, for example, should meet
the requirements of Section 4 as well as Section5. An elementary school, on the other hand,
should meet the requirements of Sections4 and 6. Play areas intended for use by children as
young as two and as old as twelve should meet the requirements of Section 4 and include
equipment, grouped by age, that meets the requirements of Section5 or 6, as applicable.

None ofthe requirements presented by CFA conflicts with the CPSC recommendations. In
fact, some of the CPSC recommendations simplyappear here as requirements. The CFA report,
however, expands on the CPSC handbook. In many cases,the CPA specification is more
stringent -- requiring a higher levelof safety precaution - than its corresponding CPSC
recommendation. The CFA document also includes more detailed infonnation in most areas and
addresses several play events and issuesnot covered in the CPSC handbook.

A crucial difference between the CPSCand CFA documents is thelevel of attention given
to developmental issues. Althoughthe CPSC handbook does includesomerecommendations for
preschool-age versus school-agechildren, this distinction is not madeconsistently or often
enough. This distinction is extremelyimportant since childrenare frequently injured whileplaying
on equipment designed for a different age group. Younger children, in particular, are at an
increased risk of injury when they playon equipment that is not appropriately sized.

2
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The CFAreportpresents a detailed lookat developmental issues as theyrelate to the design
of play areas andequipment (Section 3). Attention is given to the physical, cognitive, social,and
emotional skillsof children of differentages. This sectionalsoaddresses various typesof
equipment which are developmentally appropriate for different ages. Developmentally appropriate
playgrounds are notonly saferbut also promotegrowth and learning.

The CFA reportbeginswith a presentation of injurydata (Section 2) to establishcommon
injuryscenarios for both youngerand older children. Recognizing injurypatternsas wellas
children's developmental levels - capabilities andlimitations - will helpdesigners create
equipment less likely to present hazards to its users. Noplay area or piece of equipmentcan be
madecompletely safe. Careful designfroma human factors and developmental perspective,
however, can help minimize the potential for injury.

No levelof precaution will preventchildren from playing on equipment in unintended,
often hazardous, ways. Attentive adult supervision is, therefore, a necessity for all play areas, in
addition to careful design and maintenance. Thelevelofadultsupervision shouldbe determined
by the number andagesof childreninvolved. Adults can andshouldhelpchildrendirect their
energies towardsafeplay.

3



Section 2

PLAYGROUND INJURIES

Public playground equipment continues to be a majorcauseof injury for children. The
CPSCestimates that 120,000 children under the age of 12 were treated in hospital emergency
rooms in 1988 for injuries related to public playground equipment.2 Using CPSC data, CFA
estimates that nearly 150,000 children required emergency room treatmentfor playground injuries
in 1990. Play equipment also causes childhood fatalities. It is estimated that at least 17 deaths
related to playgroundequipment OCCW" each year.

Falls - usually to the ground surface below equipment -- account for appioximately 75
percentof all injuries related to public playgroundequipment. Not only are falls the most common
mode of injury for children of all ages,' they are also related to the most severe injuries. Nine out
of ten serious injuries (mainly head injuries and fractures) are caused by falls to the surface.
Further, the CPSC estimates thatat leastone-third of fatalities associated with playground
equipmentinvolve falls. Of all fatalities caused by falls, 75 percent involve head injuries.

Other causesof injury involve impact with moving equipment,running into stationary
equipment, sharp edges, protrusions, pinch points, hot surfaces, and debris in the play area.

Other causes of death involve strangulation, impact with moving equipment, and equipment
failures or tipovers. Strangulation accounts for almost half of all fatalities related to playground
equipment. Most strangulation incidents involve entanglement. The typicalentanglement scenario
occurs because something a child is wearing gets caught on equipment - very often on slides or
swings. Clothing, scarves, mittens, jacket strings, and jacket hoods have become entangled in
narrow gaps between equipment components, on vertical posts, and on open connecting links such
as "S" hooks, causing death by strangulation. Ropes,jump ropes, and leashes, either attached to
equipment or being worn around a child's neck, have also been implicated in strangulation deaths.
Similarly, free hanging ropes are also a cause of playground fatalities. Theother major causeof
strangulation is head entrapment. The fatalitiesresulting from impactwith moving equipment
generally involve head injuries resulting from swing impact; childrenunder the age of six are
almost always the victims in these cases.

While there are no significantgender differences in the injury data, different patterns of
injury emerge for children of different ages (see Figure 2-1 and Figure 2-2). Children under the
age of six suffer approximately 37 percent of all public playgroundequipment-related injuries,
children between the ages of six and eight are involved in another 40 percent, and children over the
age of eight are involved in another 23 percent. Children between the ages of 6 and 8 years thus
have the highest rate of injury on public playgroundequipment. But the frequency of injury to
children under the age of six has doubled in the past decade.

Slides are the most frequent cause of injury for children under the ageofsix. Superficial
facial injuries (i.e., lacerations and contusions)and serious head injuries (i.e., skull fractures,
concussions, and internal head injuries) are the twopredominantpatternsof injury for young
children on slides, swings, and climbers.

2lbe injury data presented here are based on CPSC estimates of playground equipment-related injuries (Tinsworth
and Kramer. 1990) as well as a comprehensive review of data from both national and international sources (Ratte et
al., 1990).
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Although falls are the most common mode of injury for both younger and older children,
youngerchildren are more likely to sustain injuries to the head and face. When young children fall
to the surface from play equipment, they are more susceptible to head injuries since theyoften do
not have the motorcoordinationor cognitive skills necessary to protect their headsby breaking a
fall with their arms. In addition, young children are at greater risk for headand facial injuries
causedby impact with moving equipment suchas swings.

Climbersare the most frequent cause of injury for children sixandolder. Upper limb
fractureis the predominantpattern of injury for older children on climbers, swings, and slides.

Becauseolder children's cognitive and perceptual skills are more refined, they better
anticipateand avoid moving swings. They are also better able to react to a fall, typically using their
arms to break their landing. Consequently, older children reduce the risk of head injury, but they
simultaneously increasethe risk of upper limb fracture.

Climber Injuries

Approximately 32 percent of all injuriesassociated with public playgroundequipment
involveclimbers. Almost all climber-relatedinjuriesare due to falls; 75 percentare attributed to
falls to the surface. Fallsoften occur as children are making transitions between access/egress
componentsand platforms or other playevents. .

Of all injurieson climbers, 80 percent are sustained by children over the age of six. In fact,
climbersare the type ofequipment most frequently implicated in playground injuriesfor children
six and older - which maybeexplained in part by older children's boldness to experiment with
creative climbing techniques. Within this age group, climbers account for 41 percent of all
equipment-related injuries. .

Slide Injuries

Slides account for almost 30 percent of all public playground equipment-related injuries.
Of ail injuries sustainedon slides, one-half are associated with falls to the surfacebelow the
equipment, and another one-fourth involve falls onto other parts of the equipment. Falls from the
platform, from the top of the slide, and from the top portion of the slidechute are most common.
Falls also often occur as children climb ladders that access slide structures. When compared to
other types of equipment, slides tend to have higher rates of serious head injuries.

Children under the age of six incur over half of the slide-related injuries. Moreover, slides
are the type of equipmentmost frequently implicatedin playground injuries for children under the
age of six. Within this age group, slides are involved in 43 percent of all equipment-related
injuries. This high late of slide injuriesamong young children maybe due to their heavy use of
this type of equipment in combination with their less developed balanceand coordination skills.
Maintaining an upright seated position while sliding down the chute may be rather difficult for
many young children. Younger children also tend to slide down the chute face first, Because
older children are not as likely to have troublebalancingon slides and becausethey are not as likely
to play on slides as younger children, they tend not to suffer as many injuries.

Swing Injuries

Swings are involved in about 26 percentof all injuries related to publicplayground
equipment. Falls account for approximately two-thirds of swing injuries, most being falls to the
surface. Impact with moving swings, however, causes one-fourth of all swing injuries. Children

5
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under the ageof sixare those mostoften injured during moving impact incidents. The typical
scenario involves a youngchild walking in front of or behind a moving swing and getting hit,
eitherby the seat itselfor by a child in the seat. Injuries to the head and face are, therefore,
common. Overall, the youngerage group sustains two-thirds of swing-related injuries. When
olderchildren suffer injurieson swings, it is usually because they fell while standing on or
jumping from the seats.

Seesa\V Injuries

Seesaws account for about 6 percent of all injuries related to publicplayground equipment.
Impactwith moving equipment(typically wooden seats) is the most common mode of seesaw
injuries, accounting for about two-thirds of these injuries. Falls to the surface are involved in most
other seesaw injuries, but splinterson worn or damaged wooden seesawseats have caused puncture
wounds. More than two-thirds of seesaw injuriesare lacerationsto the head and face. When
compared to other types of equipment,however,seesaws are involvedin trunk fractures and spinal
injuries more frequently. Children six and older sustain S4 percentof seesaw-relatedinjuries.

Merry-Go-Round Injuries

Injuries related to merry-go-rounds occurwhen children fall whilegetting off or while
pushing the equipment and when childrenare hit by the moving undercarriage. Serious injuries
(i.e., fractures) as well as superficial injuries (i.e., lacerations and contusions) to the arm, leg, and
head havebeenreported for merry-go-round incidents. Bothyoungerand older children suffer
injurieswhileplaying on merry-go-rounds.

Spring Rocking Equipment Injuries

Spring rocking equipmenthas been implicated in fall injuries as well as injuries causedby
impactwith theequipment. The mostcommonscenario involves a childgetting hit in the face
while pushinga spring rocker up and down.

Figure 2~ 1: Playground Equipment-Related
Injuries Sustained by Children Under6

6

Figure2-2: Playground Equipment-Related
InjuriesSustainedby Children 6 and Over



Section 3

DEVELOPl\1ENTAL ISSUES FOR PLAYGROUND DESIGNERS

Children's primary task is to make sense of the world around them - to learn. Children's
primary concern is to have fun. Through play andexploration of the physical and social
environments, children have fun learning. Given a stimulating environment, children will keep
themselves happy by exploring and making up games since they are naturally inquisitive and
creative. Adults mustensure that the environments in whichchildren play and learnare safe.

The mostbasic safety consideration for designers ofplay equipment andareasis to
eliminate hazards. Challenge is desirablebecausechildren learn and increase theirskills through
challenge. But the challenges presented mustbeones that children can perceive and choose to
undenake. Whentaking a risk involves a dangerousoutcome that the child cannotforesee, a
challenge becomesa hazard. Such hazardsare what cause playground-related injuriesand
sometimes even death. .

A carefully designed playground provides a setting where safelearning - not just physical
development - can take place, Cognitive,social, and emotional growth are all supportedby
outdoorplay. This section presents strategiesto increase the safety as well as theplayvalue of
outdoorareasby providing a wide range of playequipment and other stimulating activities, Ideas
addressingdevelopmental issues in playground design are drawn from Moore, Goltsman,and
lacofano (1987), Dodge and Colker (1992), as well as the research base developed by Comsis
Corporation for the CPSC (Ratte et at, 1990).

Children's Sizes and Skills

To present safe challenges that are appealingto children, equipmentand materialsmust be
developmentally appropriate, which requires attention to the age of the intendedplayers as well as
to individual differences (Bredekamp, 1987). Children's individual rates of physical development
differ substantially. Moreover, physical growth for a single child is not necessarily uniform;
differentphysical attributes and skills develop at different times. Consideration of cognitive,
social, and emotional development furtherexpandstherange of individualdifferences which relate
to safe outdoorplay. To address theseindividualdifferences adequately, play areas should include
a variety of equipment and materials suitedto the range of skillsexpected withina given age group.
Ideally, the play activities available will presenta seriesof graduated challenges, allowing
individual children to practice and test the limits of theirskills at their own pace.

In the realm of physical skills, both preschool-ageand school-agechildren are working to
develop large and small muscles, to improve balance,and to coordinate eye-hand movements.
Theyalso face the tasks of increasing spatial awarenessand refining perceptual skills. Other
important developmental tasks for youngchildreninclude the following: building self-esteem;
exhibiting independence; developingpositive styles of social interaction suchas sharing,
cooperating, and helping; taking other pointsofview; expressing creativity; improving decision­
making and problem-solving skills; identifying cause and effect relationships; and using basic
symbols and representational abilities. Olderchildren continue to work on thesesame tasks at
higher levels while also integrating some new ones, such as learning to reason logically, to operate
according to complex rules, and to manipulate symbols in their heads withoutphysicalaction.
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Appropriate PlaygroundEguipment for Different Ages

For very young children, play equipment mustbe quite simple to be safe. Children under
the age of two are not ready to play independently on most climbingequipment. ~ey do~
however, like practice stepping and climbing on logsand low structures built ofrallroad ties, and
suchplay does not expose them to any significant hazards, Short slidesaccessedby ~ f~w steps or
a ramp are also manageablefor toddlers. Some may enjoy the sensation of sw~glng In infant/tot
seatswhen assistedby an adult The simpleexperienceof beingoutdoors - with all of Its sensory
stimulation -- is important developmentally for infantsand toddlers.

With increasing age - and the accompanying increases in balance, coordination, and
strength -- children can safelyexplorea much wider range of play equipment. The outdoo~ play
area shouldprovide varied opportunities to climb, swing, slide, walk, run, crawl, hop, skip,
jump, bounce, balance, reach, chin, hang, push, pull, throw, and catch. Play events should
supportchildren's growing spatial awarenesswith experiencesto exploreunder-oyer, up-down,
in-out, left-right, depth, length,and height. Beginning around 2 1/2 to 3 years, children can .
negotiate the following typesof equipment, provided that the equipment is scaled to theappropnate
size.

BalanceBeams
Log Structures
SpringRockers
Ramps
Stairways
Stepladders

Platforms
Twmels
Suspension Bridges
Arch Ladders
Net Climbers
Tire Climbers

Chinning Bars
Conventional Swings
Infant/tot Swings
Tire Swings
Slides

Older children maynot be as attractedto some of the less challenging components listed
above, such as balance beams, ramps, and spring rockers, but will play happily on the others.
Playground equipment designed specifically for olderchildrenshould, however, be larger to

. correspond to their largerphysical dimensions. Although the heightofequipment can be
somewhat greaterand still be relatively safe, excessive height is not necessary for play valueor
challenge and serves only to increase the potential for severe injuries.

In addition to theaboveclimbing components, morechallengingalternatives can be added
to equipment for olderchildren, suchas vertical rung ladders, overhead ringsand horizontal
ladders, and sliding poles. Equipment structurescan also be morecomplex, offering morechoices
and decision points.

All of the playequipmentcomponents listed aboveprovide positive play and developmental
valueandcan be designed safely. Certain other types of equipment arealsocommonly available
but do not addresschildren's developmental needsas well, including rotating equipmentand
seesaws. Although both rotating equipment and seesaws do present opportunities for inner ear
stimulation and balancing activities, theirdesigns presentinherent hazards to children.

Rotating equipment is difficult for youngchildren to control and is a prime target for
unintended, hazardous patterns of use, especially by older children. Young childrenwill often find
themselves on a fast-spinning merry-go-round, for example, butnot be able to get off. Getting
stuckin a scary situation obviously is not optimal from a developmental standpoint Other
equipment can provide similarsensory and spatial stimulation moresafely.

Seesaws requirethe cooperation and coordination of twochildren to be used safely. Most
younger children do not have the requisite social or physical skills to effectively control fulcrum
seesaws. Older children can work together to safely negotiate a seesaw, if they want to. The
problem, however, is thatone childoften decides to jump off, causing the other to experiencean

. 8
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uncontrollable drop to and impact with ground surfacebelow. Further. the developmental valueof
seesaws is not very relevant to older children'sneedsor skill levels. The only advantageof
seesaw use by older children is that it is a vehiclefor prolongeddiscussion, but there are many
other, saferways to promote social interaction. _

. Some of the factors related to the safedesign of developmentally appropriateequipment are
discussed below. .

Facton tat Influence Safe Desien

Injuries arelesslikely to occurwhen equipment is designed to match the sizeof the
children whoplay on it When certain equipment dimensions are not comparable to the children's
physical dimensions, children are exposed to unwarranted risks and hazards. For example, if the
distance between stepson a ladder is muchgreater than the step height of the youngest in~ded
user, children may have difficulty climbing the ladderand will then beat greater risk for falls.
Consideration of anthropometric data is, therefore, crucial for the design of safe equipment Many
ofthe design detailspresented in this'~ment are based on anthrepemetrics,

Otherdevelopmental factorsalso directly influencethe design of saferequipment. Given
certain cognitive and perceptual limitations, young childrenmay unknowingly put themselves in a
dangerous position. Young children often do not atten~ to peripheral stimuli. A movingswing,
for example, that is outside of direct sight lines maygo unnoticed. Further, young children
commonly centeron a single idea or event As a result, injuriesoften occur becauseyoung
children inadvertently walk into the path of a moving swing whileconcentratingon otheractivities.
Locating swings away from other equipmentreduces the risk of moving impact incidents.

Another infonnation processingskill many preschoolers have not yet fully developed is the
evaluation of spatial relations. Childrenmayclimbhigher than they intend to - exposing
themselves to greaterfall hazards - since theyoftenestimateheight inconectly. To address
unrecognized fall heights, there should be protective barrierson all high platforms. Design
techniques suchas steppedor layered platfonnsalso improvesafety by limiting fall heights. In
addition, on accesses to higherplay events, thereshould be an intermediate landingwherechildren
can stopand considerwhether or not to continue theirclimb. .

Because youngchildren focus on the"h~ and now," they can think criticallyonly about
theircurrentactions; they cannotreverse theirthinking or thinkahead. Consequently, children
may find themselves in a frightening situation without a manageable way to get down. from
equipment. In addition, the ability to descend typically lagsbehindthe ability to ascend the same
or similar structures, so even when childrencan elimb up a particularcomponentthey may not be
able to climb down safely. Designers of play equipment can help reduce this problembyproviding
at leastone easy meansof access to and egressfrom each pieceof equipment Largerplatforms
also help because a child is less likely to feel rushed to completea play event if there is enough
space to stand and watch others. .

Safety is increasedwhen childrenhaveoptionsand, consequently, are not forced to
complete an activitywhich is beyond theircapabilities. Play structures shouldhave multiple means
of access/egress, allowing children to choose among play components of varying degreesof
difficulty. Childrenshouldalso be able to choose from different typesofequipmentoffering
different levels of challenge for similar skills. Balance beams,suspension bridges, and swings
challenge various balanceskills, for example. A keypoint to remember is that while increasing
heightdoes not necessarily increasechallenge, it alwaysincreases hazard. Bothchallenge and
complexity can be added to play equipment horizontally and within a limitedheight Providing a
range of diversechallengeson play equipment is an important factor in addressing individual
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developmental differencesand, therefore, in reducing injuries caused by children playingon
equipment beyond their size and skill levels.

Children's Developmental Needs and Interests

Children'sdevelopmental needsand interests can be linked to equipmentand materials that
will promote fun as well as safe learning experiences within a given age group. Whenchildren can
explorea wide rangeof interesting possibilities,they are less likely to get bored. On playgrounds
whichoffer only standardequipment, children do tend to get bored so theyexperiment to find
novel -- and often dangerous - ways of using the equipment This type of experimentationraises
the risk of injury. In contrast, when a playground includes several play options, children can
movearound to differentactivities.

Crowding on the equipment, which often leads to rough housing and, consequently,
injuries,may be less frequent if there are other areas to investigate. In addition, fun alternatives
shouldbe available for children who may be afraid of certain equipment or do not have the
requisiteskills. Although playgroundequipment is a primary means of fun outdoor play, fewer
injuriesare likely to occur when childrenare encouraged to challenge themselves through other
activities as well. Materialsrelevant to children'sinterestsand developmental tasks will stimulate
thinkingand arouse curiosity.

An importantcharacteristic oiall play equipment and materials is open-endedness. Less
realistic and more generic structures or toysencourage children to use their imaginations. A fire
engine replica is limited in its use, but an undefinedclimber can be anythinga child wants it to be.

Nature is one open-ended, flexible material that children ofall ages will have fun with and
benefit from exploring - nature is not only developmentally appropriatebut is also a vehicle for
safe outdooractivities. Exploration of nature supports the constructionofearly scientific
knowledge as well as small and large muscledevelopment Landscapefeatures including trees,
shrubs, large rocks, din mounds,gentle hills, trickling streams, and garden areas are all
appropriate. Trees and vegetation provideprops for dramaticplay and materialsfor art and other
constructionprojects. In addition,childrenlove to make collectionsof smallobjects found in
nature. Garden settings, in particular, promote self-esteembecausechildrenfeel good about caring
for living things. The natural outdoorenvironmentcan provide childrenwith a variety of sensory
experiences, JiY!J1.i.t~ manysights, sounds, smells, textures, shapes, and sizes.

Play with fluid materials suchas sand and water can be a terrific, and safe, way for
children to build cognitiveand social skillsand also to refine small muscle coordination. Children
are endlessly intrigued by the sounds, sights,and feeling of water as it movesand changes. Sand
too is fascinating for young children,especially its textures. Mixing sandand water opens up a
whole new world for constructive play. Play areas, such as sand boxes,can be specially
designed,or indoor sand/water tablescan bebrought outside. Having a hoseaccessible to the play
area is an easyway to support water play.

Constructive play in areas geared towardsand and/or wateractivities may be either solitary
or socialand either quiet or boisterous. A variety of props complementsandor water (or snow or
dirt or mud) and enhance children's experiences. The list of appropriate loosematerials is virtually
endless, but start with objects such as buckets, bowls, shovels, scoops, funnels, blocks, small
plastic people, animal figures,and smallcars or trucks. All shouldbe of a size that will not be
easily lost in the sand or dirt and whichdo not pose a choking hazard to childrenwho still mouth
small objects. Although mostpreschoolers love sand and waterplay, childrenoften begin to lose
interest as they grow older.
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Safety is also increased when children have options for quiet play. Most children will need
a retreatfrom activeplay at some point Often, these retreats become a nme for smallergroup,
creative activities. Younger childrenespecially enjoy being able to escape to semi-enclosed spaces
likea smallplayhouse. Suchareas promote dramaticplay alone or in small groups, which is an
critical aspect of early childhoodexperiences. In addition, children often like to withdrawfrom
activeplayand observe others. Semi-enclosed seating areas or large rocks, for example, can
provide this type of hide-away and still give children a view of others in theplay area.

Olderchildrenbenefitfrom large open spacesincludinggrassy fields for group activities
and games with rules. Grassy areas for youngerchildren to run freely and play games suchas tag
are also important but neednot be as large. A hardtoparea can also provide a welcome break from
play equipment for children of all ages: youngerchildren enjoy riding tricycles and pullingwagons
whileolderchildren may skateboard, roller skate,or playcertain ball games.

Children of all ages enjoy opportunitiesto bring indoor activitiesoutdoors. For example,
children love being able to eat lunch or take art projects outside on a springday. To'suppon this
type of continuity between the indoorand outdoor environments,providehorizontal
work/play/eating surfacesby meansofchild-sizedtables and chairs, picnic tables, or natural
features suchas tree stumpsor large flat rocks.

Mostalternatives to play equipmentinvolveextra equipmentand materialsas well
as extra space. In child care, preschool,and school environments, equipmentand materials such as
wheeled toys, sand and waterprops, art supplies,and gardening tools should be available to
children as partof the program. Storing these items in an outdoor shedor a closet near the door
makes them mucheasier to use. For public use of playgrounds, designersshould provide activity
areas; children and their parentsare responsible for providing the necessary equipmentand materials.

To promote safe useof the differentplay areas, activity zones shouldbe well-defined.
Further, pathwaysamong them should be easy to follow and encourage safe traffic patterns.
Wherever play equipment is designed for youngerand older children, the two different equipment
areas should be separatedby at least a buffer zone of ample physical space.

Because childrenare children, however, good adult supervision is a Critical safety factor
from a developmental perspective. Adultguidance, steeringchildren awayfrom potential hazards
on play equipment and in play areas, is an effectiveand essential meansofpreventinginjuries.
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Section 4

SAFETY AND DESIGN REQUIREMENTS
FOR ALL PLAY AREAS

4.1 Protective Surfacing
4.1.1 General Requirements
4.1.2 Paved Surfaces
4.1.3 Loose Surfacing Materials
4.1.4 Unitary Synthetic SurfacingMaterials
4.1.5 MaximumHeightof Equipment
4.1.6 Fall Zones

4.2 Layout of the Play Area
4.2.1 Buffer Zones
4.2.2 Locationof Equipmentand Activities
4.2.3 Signs

4.3 Site and Equipment Selection
4.3.1 Site Characteristics and Natural Features
4.3.2 Choosing Play Equipment

4.4 Materials
4.4.1 General Requirements
4.4.2 ~etU

4.4.3 Wood
4.4.4 Plastic
4.4.5 Hardware
4.4.6 Swing Seats
4.4.7 Tires
4.4.8 Window and Bubble Panels

4.5 Assemhly and Installation

4.6 Malntenance

4. 7 General IIazards
4.7.1 Sharp Points, Comers, and Edges
4.7.2 Protrusions and Projections; ConnectingHardware
4.7.3 Pinch, Crush, and Shearing Points; Moving Parts
4.7.4 Head and Neck Entrapment
4.7.5 Trip Hazards
4.7.6 Suspended Hazards
4.7.7 ElectricalHazards

Note: The numbered sections above contain reguirements that could be adopted as law. In some
cases, these requirements are followed by italicized text that is the rationale for the requirement.
Where appropriate, additional recommendations are included. CFA views these provisionsas
those that will help achievean even safer outdoor play environment Also where appropriate,
introductory explanations are given at the beginningof major sections.

An asterisk (*) follows all requirements that are the same as a recommendation contained in
the CPSC Handbook/or Public Playground Safety. .
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Requirements for All Play Areas

4,. 1 Protective Surfacing

Protective surfacing under and around all play equipment is the most critical safety measure
on playgrounds,

Falls from play equipment have thepotential to cause life-threatening headimpact injuries, The
surfacing on which a falling child lands is a major determinant of the injury-causing potential of the
fall. Protective surfacing cannotpreventall injuriesdue to falls, but it can help reduceboth the
frequency and severity of injuries. Falls onto a resilientsurfaceare less likely to result in a life­
threatening injury. The greater the resiliency of the surface,the greaterthe safety (Collantes, 1990;
CPSC, 1990)4

The goalof installing protective surfacing is to preventserious head injuries. Although thereare
no data available which can exactlypredict the human head's tolerance for impact, biomedical
researchers havedescribed two methods to determine whenimpactis likely to causea life­
threatening head injury (Collantes, 1990;CPSC, 1990)4

One method suggests that the threshold for a life-threatening headinjuryis achievedwhen the peak
deceleration of the head during impactexceeds 200 times the force of gravity (i.e.,200 G's). The
second method suggests that the threshold for a life-threatening beadinjury is achieved when the
value of the Head InjuryCriterion (life) exceeds 1,000. HIC is a mathematical formula which
assesses the deceleration of the head during impact together with the timedurationoverwhich the
head decelerates to a halt (Collantes, 1990; CPSC, 1990).. _

The PeakG method measures the impactattenuation qualities of the surfacing material, but the inC
method provides a betterestimateof the severity of injury. Safety and protection from serious
head injuries can be maximized by considering both the Peak G andHIC measures when
evaluating playground surfacing materials (Collanies, 1990; CPSC, 1990).

4.1.1

4.1.1.1

4.1.1.2

GENERAL REQUIREMENTS

Protective surfacing which has a Critical Heightvalue of at least the highest
accessible point (i.e., fall height) of the play eventshall be provided underand
around all play equipment*

Installation 0/protective surfacing iscritical, becausefalls accountfor
approximately 75 %ofall injuries related to public playground equipment.
Surfacing materials, even though they maybe resiliem, willnot provideadequate
protection unless theirimpact-absorbing qualities aresufficientfor the highest
accessible pan ofthe playevent.

The Critical Heightvalue of a playground surfacing material is definedas the
maximum hefght from which an instrumented metal headform, upon impact, yields
both a peak deceleration of no more than 200 G'sandan HIC value of no more
than 1,000when tested in accordance with theprocedure described in
ASThf F1292.*

Given limited empiricaldata, Critical Height isthe bestestimate of the maximum
heightat whicha playground surface is not likely to impana life-threatening head
impact injury.
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Additional RecOmmendations:
It is recommended that the Critical Height of a surfacing material exceed the fall height of the equipment under
which it is being installed by at least 2 feet, as an added precaution against serious and potentially life­
threatening injuries and injuries, such as limb fractures which may occur with less impact.

4.1.2

4.1.3

4.1.3.1

4.1.3.2

4.1.3.3

PAVED AND EARTH SURFACE MATERIALS

Hard, paved surfaces including asphalt and concrete as well as earth surfaces
including grass, soil, and hard packed din are not acceptable under and around
play equipment-

None a/these materials provides adequate protection against head injuries. Paved
surfaces can impartpeak decelerations exceeding 200 G'sfrom heightsas low' as
2 inches. Eanh surfaces arenotacceptable because theirshock-absorbing.
protective qualities varywidely with changesin weather andenvironmental
conditions as wellas with wear.

LOOSE SURFACING ~ATERIA.LS
'lo, .

Loose organic and inorganic materials shall be acceptable for use under and around
play equipment provided that they meet the requirements for Critical Height (see
Section 4.1.1). Table 4-1 reports data collected by the CPSC on the Critical '
Heights of various organic and inorganic loose materials at different depths. [Many
loose-fill surfacing materials are both availableand acceptable for use as playground
surfaces when installed at sufficient depths; acceptable surfacing materials include
but are not necessarily limited to hardwood chips, wood mulch, pea gravel, sand,
and shredded tires.]*

Loose surfacing materials shall not be installed over hard surfaces such as asphalt
or concrete.*

Installation ofacceptable loose-fill materials overhardsurfaces mayreduce or
eliminate theirimpaa-absorbing qualities. .

Loose surfacing materials shall be installed with a methodof containment and also
shall be frequently inspectedand then maintained at the depth required to achieve
the necessary Critical Height.

The resiliency, andtherefore the Critical Height, ofloose surfacing materials is
reduced when adequate depths arenot maintained. Displacement ofloosesurfacing
materials commonly causes reductions in depth. Providing a methodof
contalnmeru, suchas building a retaining wallor excavating a pit, helpsprevent
excessive displacement. Further, goodmaintenance is required to ensure that
proper depths exist.

Additional Recommendations:
It is recommended that all loose surfacing materials be installed at depths of at least 9 but preferably 12 inches.
Various climatic and environmental conditions are related to the impact-absorbing qualities of both organic and
inorganic loose-fill surfacing materials. The advantages and disadvantages described inTable 4-2 should be
carefully evaluated before selecting protective surfacing.
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Table 4-1

Critical Heights of Tested Loose-Fill Surfacing Materials)

Material
6-inchDepth 9-inch Depth 12-inch Depth 9-inch Depth

Uncompressed Uncompressed UncQrnpressed Compressed

Wood Mulch 7 feet 10feet 11 feet 10 feet

DoubleShredded
BarkMulch 6 feet 10feet 11 feet 7 feet

Unifonn
Wood Chips 6 feet 7 feet >12 feet 6 feet

Fine Sand Sfeet Sfeet 9 feet Sfeet

Coarse Sand 5 feet 5 feet 6 feet 4 feet

Fine Gravel 6 feet 7 feet 10feet 6 feet

MediumGravel 5 feet 5 feet 6 feet Sfeet

This table indicatesthe Critical Height (as defined in Section4.1.1.2) ofvarious loose-fill
surfacingmaterials that were tested by the CPSC.4 These values are approximateand relative,
rather than absolute. This table is intended to serveonly as a guide in evaluating different
surfacing materials. .

To use this table, selecta surfacing material andread the data across the table; the data indicate the
approximate maximum fall height for which the surfacing material meets the criteria for adequate
impact absorptionat three uncompressed depthsand one compressed depth. For example,uniform
wood chips, when they are installedat a depthof9 inches and when they are not compressed,
provide adequateprotection for equipmentwith a fall heightof up to 7 feet, When a 9-inch depth
of uniform wood chips has become compressed, however, the Critical Height is reduced to 6 feet

Becausethe Critical Heightof each of these materials is reduced whencompressed, it is important
to allow an extra marginof safetywhen determining the depth at which the materials should be
installed. Further, to ensure that the required levelof protectionagainsthead impact injuries is not
compromised, frequent maintenance is necessary to retain a proper depthof loose surfacing
materials under and aroundall play equipment

3 Table 4-1 is an adaptation of a table in the CPSC Handbook/or Public Playground Safety.
4 Detailed descriptions of the materials tested and procedures -used are available in the CPSC test reports (Collaates,
1990; CPSC. 1990; Ramsey and Preston. 1990).
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Table 4-2

Issues to Consider for Loose-Fill Surfacing Materials

Advantages

•

•

•

•

•

Various loose-fill surfacing materialsare available which can satisfyrequirements regarding
impactattenuationand protectionagainst serioushead impact injuries,when installedat
sufficientdepth. ..' .
Because loose materials will spread to conform to the shape of a falling body, these surfacing
materials may further reduce the potential for injury, particularly to the arms and le$s...
Whencompared to unitary syntheticsurfacing materials, the cost of loose-fill materialsis .
substantially lower. . ' . .
Installation is quite easy, but loose-fill materialscannot be installedover paved surfaces and do
requirea method of containment
Organic loose-fill materials (i.e., hardwood chips, wood mulch, etc.) tend to be less abrasive
than inorganic loose-fill materials (i.e., sand, pea gravel) and also do not attract cats or dogs.
Hardwood chips and gravel provide better drainage than wood mulch or sand. ,

•

•

•

•

Disad van tages

Frequent maintenance is required for all loose-fill materials to ensure that an adequate depth is
retained. Periodicreplacementof materials will most likely be necessary. Maintenanceshould
includeraking to minimizecompaction of materials, particularly for organic materials, and to
remove debris.
The impact attenuation characteristics of loose-fill materials mayvarywith changesin,
environmentalconditions. The Critical Height values for sand and wood mulch, in particular,
can be significantly reduced when these materials get wet and/or freeze. Sand, for example,
acts as a hard, rigid surface when wet Wood mulch retains water and, therefore, decomposes
morequickly and can be reduced to a soil-likecompost that does not provide adequate
protection against fall injuries.. . .
With extended use, gravel materials may developa hard pan surfaceunder heavy-useareas. .
Periodic break-up and removal of this hard pan is important to maintain impactattenuation
properties. .
A111oose-fill materials can get thrown around by children. Wood chipsare preferable from this
standpoint, however. Wood mulch tends to create dust, which mayirritate some children.
Sand and pea gravel can both cause eye injuries. In addition, children tend to put gravel in
their noses, ears, and mouths.
Although sand can meet Critical Height requirements and it also hasplay value, separate areas
should be provided for sand play. Children! especially younger ones, are at increased risk of
injury if they are focused on sand play and, consequnetly, inattentive to surroundingplay
patterns.
Shredded tires may be able to meet the Critical Height requirement if installedat sufficient
depths,but this material not only deteriorates with wear (thus losing impact attenuation) it is
also flammable. Shredded tiresare, therefore, not recommendedfor use as a protective
surface.
Loose-fill materials, particularlygravel,are more difficult to walkon, and are not very
accessible to disabled children.
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4.1.4

4.1.4.1

4.1.4.2

Requirements for All Play Areas

UNITARY SYNTHETIC SURFACING MATERIALS

Manufactured unitary syntheticsurfacesshallbeacceptable for use under and
aroundplay equipment,providedthat they meet the requirements for CriticalHeight
(seeSection 4.1.1). [Variousrobber and rubber-like surfacing materials which do
satisfy the CriticalHeight requirements are available.]*

Ailmanufactured surfaces shallbetestedfor their impactattenuation performance in
accordance with ASTMF1292,and data indicating the CriticalHeightof all
manufactured surfaces shall be madeavailable to purchasersby the manufacturer.*

Additional Recommendations:
Theadvantages and disadvantages oflmitary synthetic: surfacesdescribed inTable4-3 should be carefully
evaluated beforeselectingprotectivesurfaciq.

Table 4-3

Issues to Consider r~r Unitary Synthetic Surfacing Materials

Advantages

• Various unitary syntheticsurfacing materials -- both in the form ofpremolded tilesand pour-in­
place systems ...- are available that cansatisfy requirements regarding impactattenuation and
protection against serioushead impact injuries

• Following initial installation, very littlemaintenance is requiredfor mostunitary synthetic
surfaces. This type of protective surfacingis quite easyto keep cleanand free of debrisand
does not requireany raking or replacement.

• Unitary synthetic materials generallyprovidebetter footing than loose-fill materials. This type
of surface is easily accessible to disabledchildren. .

• Many unitary synthetic materialscome with wmanties. Check with themanufacturer.
• Unitarysynthetic materialsoften come in a variety of colors. Checkwith the manufacturer.

Disadvantages

• The impactattenuation performanceof unitarysynthetic surfacing materials varies widely.
Purchasers mustobtain test data regarding the Critical Heightofeach surface from its
manufacturer. Be sure to ask about the surface'sHIC values for differentdrop heights,
because some unitary synthetic materialsdo not perform as well as whenboth the Peak G and
HIC measures are used (as compared to Peak G alone).

• The initial cost of unitary syntheticmaterials is high,as comparedto loose-fillmaterials.
• Some unitarysyntheticmaterials require special conditions and/orprocedures for proper

installation. Check with the manufacturer.
• Some unitary syntheticmaterialsdo not allowgood water drainage. Checkwith the

manufacturer.
• Some unitary syntheticmaterialsmay not be slip-resistant. Checkwith the manufacturer.
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4.1.5 MAXIl\rtJ1\.1 HEIGHT OF EQUIPl\IENT

Limiting theheight of playequipment is an essential means of preventing severe fall-related
injuries. Heights greater than the fall heights specifiedbelow are not necessary for play valueand
serveonly to increase the risk of injury. '

4.1.5.1

4.1.5.2

4.1.5.3

4.1.5.4

4.1.5.5

4.1.5.6

4.1.5.7

4.1.5.8

4.1.5.9

The fall heights of various types of equipment, which is the highestaccessible point
of the play event, shall be definedas follows:
• For climbingequipment, the fall height is the height of the highestclimbing

member, such as a rung or platform, above the protectivesurfacing.
• For slides, the fall height is the height of the slidechuteentranceabove the

protectivesurfacing. .
• For swings, the fall height is the height of the swing'spivot point above the

protectivesurfacing.
• For rotating equipment, the fall height is the heightof the top of the rotating

component
• For seesaws, the fall height is the highest attainableposition of the seats.
• For spring rocking equipment, the fall height is the heightof the seat assembly

or platform which rocks.
• The top surfaces of guardrailsor protectivebarriersare not considered an

accessibleplay surface for the purpose of defining fall height

The fall heightof each playevent shallnot be higher than theCriticalHeightof the
protective surfacing installed underand around the equipment.

The fall height of climbingequipment and slidesshallnotexceed
• 7 feet above the protectivesurfacing whendesigned for school-age children.
• 6 feet above the protective surfacing when designed for preschool-age children.

The fall height of swing structures with conventional to-froseats.shall not exceed
• 12feet above the protectivesurfacing when designed for school-age children.
• 10 feet above the protectivesurfacing when designed for preschool-age

children.

The fall height of swing structures with infant/totseats shall not exceed 8 feet above
the protectivesurfacing.

The fall height.ofswingstructures with tire swings shall not exceed 8 feet above the
protective surfacing.

The fall height of rotating equipment, with theexception of merry-go-rounds, shall
not exceed2 feet above the protective surfacing. .

The standing surfaceof merry-go-rounds shall not exceed 1 foot above the
protective surfacing.

The fall height of seesaws shall not exceed5 feet abovetheprotectivesurfacing.

The fall height (\f ~ri..f1g reeking equipment shallnot exceed 24 inches aboveth~

protective surfacing.
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Additional Recommendations:
It is~ommeDded that the fall height of climbingequipment and slides not exceed 6 feet above the protective
surfacmg when designed for school-agechildrenor 5 feetabovethe protectivesurfacing whendesignedfor
preschool-age children. as an added precautionagainstserious fall injluies.
It is recommended that the faU height of swingstructureswith conventional, to-fro seatsnot exceed 10 feet
abovethe protective surfacing when designed for school-age childrenor 8 feetabove the protectivesurfacing
when designed for preschool-age children,as an addedprecaution against seriousfall injuries.

4.1.6

4.1.6.1

4.1.6.2

4.1.6.3

4.1.6 • .a

4.1.6.5

4.1.6.6

4.1.6.7

FALL ZONES

The fall zone is the area under and around play equipment in which protective
surfacing shall be installed.*

Fall zone requirements areintended to ensure that children willlandonprotective
surfacing ifthtryfall to the ground belowwhileplaying on equipmeru. In addition,
thefall zones provide adequate spacefor children to usevarious play evemswithout
interfering with the play ofocher children on different events.

The fall zone shall be free of structural and environmental obstacles which children
could run into or fall on. For example, there shall not be any vertical posts or other
objectsprotruding from theground within the fall zone surroundinga piece of
equipment,"

The fall zone for stationary climbingequipment shall extenda minimumof 8 feet in
all directions from the perimeterof the equipment, exceptwhere there is no entrance
to or exit from the structure. A minimumfall zone of 6 feet from the perimeter of
equipmentis acceptable where there is no entrance to or exit from the structure.

Compositeplay structures,which consist of modular designs linking various play
events, shall have one total fall zone designed to incorporate a faIl zone for each of
the attachedcomponents; the individual fall zonesof adjacentplay events may
overlap.

The fall zone for slides (seeFigure 4-1)shall extend a minimumof 8 feet from the
perimeter of the structurebehind and on each side of the slide. In front of the exit
end of the sliding surface, the fall zone shall extend a minimum of 8 feet for slides
with an entrance heightof 4 feet or less above the protectivesurfacing or a
minimumof 10 feet for slideswith an entrance heightgreater than 4 feet above the
protective surfacing.

The fall zone for swingswith conventional seats (seeFigure 4-2) shall extend a
minimumof 6 feet from the perimeterof the supportstructureon each side as well
as a minimum distanceof twice the height of the pivot point in front of and behind
the swing seats. The fall zone on the sides of a swingstructure may overlap with
that of an adjacent swing structure."

The fall zone for swings with a tire swing (see Figure 4-3) shall extend a minimum
of 6 feet from the perimeterof the support structureon each side as well as a
minimum distance of twice the heightof the pivot point in all directionsof motion
when measured from a point directly beneath the pivot point The fall zone on the
sides of a tire swing structure may overlap that of an adjacentswing structure or
that of an attached composite play structure.
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4.1.6.8

4.1.6.9

The fall zone forrotating equipment shallextenda minimum of 8 feet inall
directions from theperimeter of the rotating base.

Thefall zone for seesaws shallextend a minimumof 8 feet in all directions from '.'
theirperimeter.

The fall zone on eithersideofa seesaw may overlapwith that of an adjacent
seesaw.

4.1.6.10 Thefall zone for spring rocking equipment shallextend 8 feet in all directions from
mperim~ .

The fall zoneof anindividual spring rocker may overlap with that ofan adjacent
individual spring rocker.
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4.2 Layout of the Play Area

4.2.1 BUFFER ZONES

4.2.1.1

4.2.1.2

4.2.1.3

To supplement the fall zones of moving equipment, an additional bufferor no­
encroachmentzone shall be providedfor moving equipment and play events from
which children exit in motion.*

Bufferzones are required to ensure that childrenhave extraspace to regain their
balance andmomentum whileexiting playequipmentin motion withoutinserference
from other children: Further, bufferzonesprovideaddedprotectionagainst injuries
causedby impact with moving equipment, which are often quite serious.

The buffer zone shallbe a clear area free ofother equipment and activities, but it
need not contain protectivesurfacing.

The buffer zone shall extenda minimum of 3 feet from the fall zone in all directions
of motion.

Additional Recommendations:
For slides, it is recommended that the buffer zone extend at least 6 feet in front of the fall zone at the exit end of
the sliding surface. .
For swings, it is recommended that the buffer zone extend at least 6 feet from the fall zone in front of and behind
swings.
For rotating equipment, it is recommended that the buffer zone extend at least 6 feet from the fall zone in all
directions of motion.

4.2.2

4.2.2.1

4.2.2.2

4.2.2.3

4.2.2.4

4.. 2.2.5

4.2.2 .. 6

4.2.2.7

LOCATION OF EQUIPMENT A!ID ACTIVITIES

Areas for play equipment,open fields, and sand boxes, for example, shall be
located in different sections of the overall play area so that more active,physical
activities are locatedaway from morepassive,quiet activities.*

Organizing the play area intodifferent areassuitedfordiffereni levels ofaaivity
helpspreventinjuries caused by conflicting playpatterns.*

Popular, heavy-use piecesof equipment shall be dispersed to avoid crowding.*

Swings and rotatingequipment shall be locatedaway from other equipment,
preferably towardan edge of the playarea.*

The exit end of all slidesshallbe locatedin uncongested sections of the play area.*

Metal slides shall faceNorth'orbe located in shaded areas.*

When several play events are linked togetheron a composite structure,designers
shall carefully evaluatethe relative positions of the different events to ensure that all
play patterns are complementary.*

The overall layout of theplayarea shall be without visual barriersthat mayhamper
adult supervision of all equipment and of the total playspace.•
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4.2.2.8

Requirements for AllPlayAreas

Play areas designedto servechildrenof all ages shall includeseparateareaswith
appropriately sizedequipmentfor preschool- and school-age children. Theseareas
shall be distinct and separated by at leasta buffer zone of ample physical space.*

Additiogal RecOmmendations:
Theuseof a lowhedgeor shrubs can bean effectivemeans ofdefIDing play equipment areas intended for
differentskill and developmental levels.

• Boundaries fordifferentareas can bedefinedwith visualand tactileedges. Further, short walls andotheredge
treatments maysupport social play (i.e•• they can besitting and gathering places) and provide~ties for
balancing and climbing.
It is recommended that pathwaysbe used to directchildrenalong easy travel routes&om one pieceof equipment
to ~other and betweenactivity areas,becauseprovidingsomemeansto control the play and traffic pattems.of
playmg children helpsprevent injuries. Defining differentplay spaceswith pathways helps childrenrec:ogmze
whatactivities are appropriatein differentareasand will also reduceinterfennce between play in different areas.
Goodcirculation of children arouud theplay Irea is likely to promoteareater use of a wider rangeof the
equipment available.
Pathways shouldallow for multi-directioaaJ travelwbich is unobstructed visually.
Paved surfaces shouldbe provided to support playwith wheeled toys. .A largeopen.pavedareaallowsfor riding
as wellas circleand ball games. A greatervarietyof riding experiences, however, can be providedon
meandering pathswhich include curves,straightsections,slight undulations, and flat and texturedportions.

4.2.3 SIGNS

Playarea owners/operators can use signs to conveyimportantinfonnation.

RecOmmendations:
It is stronglyrecommended that a sign be posted in each play area identifying theage of childmJ forwhom the
equipment isdesigned Wherea playarea includes equipment for bothpreschool- and scbool-age childrenin
separate sections, the sign should makethis distinction.· Many injuriesare caused by childrenplayingon
equipment that isdesigned for a differentagegroup. Adultswho accompany children. especially younger
children,to theplay area should be informedof theintendeduser agegroupso that theydo not promote
inappropriate use.
Other possible: information to conveyon signs in play areas includes but is Dot limitedto: any restrictions
regarding use of theplay area. how and whereto get help in caseof emergency, andhow and where to report
hazardsdetectedor injuries Incurred,
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4.3 Site and Equipment Selection

Selecting a goodplay area site and appropriate equipmentrequires carefulplanning and attention to
neighborhood and climatic conditions.

4.3.1

4.3.1.1

4.3.1.2

4.3.1.3

4.3.1.4

4.3.1.5

4.3.1.6

4.3.1.7

4.3.1.8

4.3.1.9

SITE CHARACTERISTICS AND NATURAL FEATURES

The site shallbe selected and located such that childrencan travel to and from the
play area site safely, on foot or by bicycle.*

The site itself shall not present hazardsor obstacles to children, such as nearby
vehicular traffic. A barrier designed to prevent play from spilling over into
dangerousareas shall surround the play area; such barriers shall not preclude or
impede supervision.*

Possible barriers include a low fence or hedge. In more urban sites, however, a
higher degreeof protection may be warranted;if so, considera barrier that will
prevent children from intentionally climbing over the enclosureand out of the
intended playarea.

The purposeofa perimeterbarrieris to protectpreoccupied, playing children from
running inadvenently into the street.

The site and design of the play area shallprovide a mixof sun and shadeas well as
protection from heavy wind, rain, or snow.

Plant materials shall not present any hazards such as thorns and shall notbe
poisonous or toxic.

The play area shall not have any steep slopes or sudden drop-offs.

The site and design of the playarea shallprovide maximum drainage.

For play areas where portable, loose materials are available to support play and
learning, such as at schools and child care centers, sufficient storage facilities shall
be easily accessible.

Seating, such as benches or picnic tables, shall be available to accommodateadults
who accompany children to the play area. Seating shall be oriented to facilitate
supervision of children in all sectionsof the play area.

Trash receptacles shall beeasilyaccessible from theplayarea but located so as not
to interfere with the normal trafficpatternsof playing children. Preferably , trash
receptacleswill be locatedat the periphery of theplay areaaway from equipment
and activities. Trash receptaclesshall be firmly anchored to the ground.

Additional RecOmmendations:
It is strongly recommended that all outdoor play areas ~ planned with the advice of a professional designer of
play equipment as well as a landscape architect. FUJ1her, it is recommended that this planning include a full
evaluation of the site by a landscape architect. These designs should then be implemented in coordination with a
reputable manufacturer of play equipment (see Section 4.302).
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Requirements for All piay Areas

Consider including a wide variety of natural features - suchas changes in topography aswell as trees and
vegetation - in all play areas. Natural features can add a wide variety of multisensory and spatial stimulation
while promoting positive play and development for all ages. Because the selection and location of different
rypes of treesand other vegetation is crucial, it is stronglyrecommendedthat a landscape architect be consulted.

• Hills,berms,and stepping logs and stones allow for active play on different levels without exposingchildrento
excessive fall heights. Climbing rocks and trees are also options for play areas with good adult supervision.
Treesand vegetationprovide an excellentsourceof opea-ended,manipulative materials (sticks, leaves.fJ'Uits,
buds,etc.)which support constructive,dramatic,and creativeoutdoor play. Further, exploration of nature
supportscognitive as well as emotional growth.

• Avoidplacing trees where children can climband jump from trees to play equipment.
Sandplay is especially important for youngchildren. It is recommendedthat ODly clean washed play sandbe
usedin public play areas. Areas for sand play should be largeenough to support parallel play by several
children as well as larger construction projectsby small groups. Sand boxes or pits should be deepenough to
allowfor diaging. The design of sand boxesor pits shouldalso e:nsure thatthere is adequate ventilationand
draiDage.
A sourceofwater for play, such as a bose hook-up. to complementother fluid znaterials (e.I .•sand, dirt, or
snow), is recommended.
Natural features suchas tree stumps, largeflat rocks,or flatlogs can also beusedto provide a table-likespace
forchildren's play and art projects.
Effective wind breaksand screeningcan be designed usingtrees and vegetation;anddeciduous trees allow for
shade in summ~ and SW1 in winter.

• A cleansourceof drinking water should be easily accessible &omthe play area but located so as not to interfere
with thenormal traffic patterns of playing children. Water fountains should be provided at heights comfortable
for bothchildrenand adults. Mwdock Water fountains are recommended, given theiroutstanding record of
durability for outdoor settings.

• . Restrooms should be easily accessible from the play area.
The provision of bike racks should be considered for all public play areas. When bike racksare provided. they
shouldbe firmly anchored to the ground. Bikeracks shouldbe located near an entr2Dce to the site, in an area
thatdoes not interfere with the normal trafficpatterns of playing children; further, they shall be visible from the
actual play area.
The provisionof telephones that can be reached by childrenand with permanentlyaffixed emergency numbers
shouldbe considered for all public play areas.
The provisionof sheltered areas, such as a gazeboor other roofedareas, should be considered for all public play
areas,

4.3.2 CHOOSING PLAY EQUIPMENT

RecQlIll'I!endations:
Purchasers should carefullyevaluateequipment &om different manufacturers.
It is strongly recommended that play equipment be purchased froma reputable manufacturer who carriesproduct
liability insuranceand provides a warrantyof at least 10years.
When evaluatingproposals for play equipment,it is strooglyrecommended that purchasers evaluatebids on the
basis of safetyand developmental appropriateness rather than pricealone.
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Requirements for All Play Areas

4. 4 Materials

4.4.1 GENERAL REQUIREMENTS

4.4.1.1

4.4.1.2

4.4.1.3

4.4 .. 1.4

All materialsshallhavea demonstrated record of durability for use in outdoor
settings." ,

All paintsand other similar finishes shall meet the federal regulation, 16 CFR Part
1303, Ban of Lead-Containing Paintand Certain Consumer Products Bearing
Lead-Containing Paint*

Manufacturers shall ensure that usersof play equipmentcannot ingest, inhale, or
absorbpotentiallyhazardous amountsof substancesas a resultofcontact with the
equipment, regardless of the equipment'smaterial or treatment process.*
Manufacturer's shall make documentation available to consumers specifying that
preservatives or treatments do not present hazards to users.*

All materials and hardware shallcomplywith 'applicable Federaland ASTM
standards.

Additional Recommendations: .
It is recommended that all materials anlcomponents of play equiP~Dt bemade in the USA.
It is recommended that the detailed specifications for structural integrity being developed by ASTM be adopted
here as requirements. when the ASTM document is available.

4.4 .. 2

4.4 .. 2.1

4.4.2.2

4.4.2.3

l\1ETAL

Metal components subject to structural degradationshallbe deburred, cleaned, and
primed, then painted, galvanized, or otherwise treated to prevent rust or other
corrosion.

Metal slides shall beconstructed of at least 16gauge stainless steel.

All metalcomponents shall conform to the requirements regardingsharp points,
comers, and edges in Section 4.7.1.

Additional RecOmmendations:
It is recommended that metal support posts, climbing members, bandholds, and other rails beprotected with an
electrostatically applied powder coating finishor be galvanized steel tubingcoated with an acrylic polymer.
It is recommended that metal decks and steps be protected with a durable vinyl coating. because bare or painted
metal surfaces can become hot enough in direct sunlight to cause bums."

4.4.3

4 .. 4 .. 3.1

"TOOD

Wood used to construct play equipment shall beeithernaturally rot- and insect­
resistant or be pressure treated to avoid such deterioration.
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4.4.3.2

4.4.3.3

4.4.3.4

4.4.3.5

4.. 4.3.6

4.4.3.7

4.4.3.8

Requirements for All Play Areas

Creosote, pentachlorophenol, tributyl tin oxide, and a.i~/ finishes which contain
pesticides shall not be used as preservatives for play ecuipment,*

These treasmeras are tootoxic andirritating.

All pressure-treatingof wood shall comply with the latest recommendations of the
American Wood Preservers Association.·

Pressure-treated timbers shallbear the markof an approved treating inspection
agency.

Thelevel of dislodgeable toxin on all pressure-treated wood shall be minimized*

Allwoodmembers shall be freeof checks greater than 3/4-inch in width.

All wood supportposts shall be at least 6" x 6" nominal construction, or have
comparable structural characteristics.

All wood deck, bridge,and step material shall be at least4ft
X 6" nominal

construction, or have comparable structural characteristics.

All wood members shall conform to the requirements regarding sharp points,
corners, and edges in Section 4.7.1.

AddjtiQgal Recommendations: ,
It is recommended that all wood membersbeeither pressure-uuted SouthernYellow Pine, which is graded select
or betterby an approved industry agency, or Redwood.which is all heart COD!U"'Jction grade or better.
The most widely accepted method of pressure treating is to achievea groundCO:ltaet retention level ofat least
40 IbsJcu.ft. withchromated copper arsenate (CCA), because it is fire retardant.
It is recommended that all wood membersbe sealedwith Raincoat@ or a comparablecoating as a extra
precautionagainst severe checking and other deterioration.

4.4.4

4.4.4.1

4.4.4.2

PLASTIC

Allplasticcomponents shall be stabilized against ultraviolet degradation.

Allplastic components shallhave their colormoldedin.

AdcJjticmaJ Recommendations:
It is recommended that all plastic parts be moldedpolyethylene.

4.4.5

4.4.5.1

4.4.5.2

4.4.5.3

IIARD"VARE

All hardware shall be secured against unintentional or unauthorized loosening.*

All hardware shall be galvanized steel, zincplated, or othernon-corrosive material.

All hardware shall comply with therequirement regarding protrusions and
projections in Section 4.7.2.
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4.4.5.4

4.4.5.5

4.4.5.6

~c=qUlll:menlSlor An rtay Areas

All swing hangers, including tire swivels, and other movingparts shall be
commercial grade and designedto reduce wear.

All moving parts shall comply with the requirements regardingpinch, crush, and
shearing points in Section 4.7.3.

Chains used to suspend swingsor as elimbing components shall be at least 4/0
welded link, proof coil steel chain and behot-dipped galvanized, zinc plated,
vinyl-coated, or otherwise protectedagainst corrosion.

Additional Recommendations:
It is recommended that lock nuts. lockwashers. or someother meansof lockingbe used to protecthardware
against detachment.·
It is recommended that swing hangershave self-lubricatiDg bearings.
It is recommended that tire swing hangershave grease fittings.

4.4.6

4.4.6.1

4.4.6.2

All swing seats shall be lightweight, impact-absorbing materials, suchas robber,
plastic, or canvas.

Swing seats shall not be constructed of wood, metal, or other rigid materials."

Swing seats shall be slash-proof.

Additional Recommendations:
Flexible, strap-type seats and bucket-style.two-sidedinfant/tot seats constructed of moldedrobberwith a steel
insertbonded into the rubber or of polyethylene are recommended for stren~ durabilityt and vandal-resistance.

4.4.7

4.4.7.1

4.4.7.2

TIRES

If automobile tiresare usedas components of play equipment, they shall not have
anyexposed steel belts.*

Tires shall allow for proper drainage.* Drainageholes shall preclude finger
entrapmentand pinching.

Additional Recommendations:
It is recommended that all tire swingsbeprovided with a steel insert to increase the securityof anchoring and to
distribute stress evenly and thus reduce W~.
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4.4.8 WINDOWS AND BUBBLE PANELS

Windows and bubble panels shall be shatter-proof.

Requirements for All Play Areas

Additioual Recommendations:

It is recommended that Lexan(!) beused for all window and bubble panels giVeD the strength and durability of
this material.
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Requirements for All Play Areas

4.5 Assembly and Installation

Properassembly and installation are crucial to the structural integrity, stability, and overallsafety
of play equipment. If the assembly and installation procedures specified by the manufacturer are
not followed, the safety of play equipment may be jeopardized.

4.5.1

4.5.2

4.5.3

4.5.4

4.5.5

4.5.6

4.5.7

Manufacturers of playequipmentshall provide a parts list as well as detailed
instructions for assemblyand installation, including specificationson the required
footing sizes and depths necessary for secure anchoring. These instructions shall
include requirements for properprotective surfacing under and around all play
equipment Warnings regarding the risks of deviating from these instructionsshall
also be included.

All play equipment shallbecarefully assembled and installedaccording to the
manufacturer's instructions.*

When properly installedas directed by the manufacturer'sinstructions and
specifications, all play equipment shall be able to withstandthe maximum
anticipated forces generated by activeplay which might cause it to overturn, tip,
slide, or move in any way.-

All play equipment shall be anchored.in concrete (3,000 psi), and all concrete
footings shall be installedat least4 inches below grade.

Drypacking of concreteshall notbe permitted.

The owner/operatorof the playarea shall retain all documentarian relevant to the
purchase, design, assembly,and installation of play equipment.*

All play equipment shall identify its manufacturerand/orcustom designer. This
identification shallbe durable andpermanently affixed to each structure.

All play equipment shallbe thoroughly inspectedprior to its first use.*

Additional Recommendations:
It is strongly recommended that all assembly and installation be completed by a qualified contractor. When
choosing an installer, select one that has experience working with the type of play equipment being installed. If
the manufacturer has a program to certify installers or retains its own installers, it is recommended that they
install the equipment.
The installer should be identified at least in the owner/operator's documentation file, so that they can be reached
in case of any problems.
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4.6 Maintenance

The safety of play equipment and areasdepends on a good maintenanceprogram. Infrequentor
inadequate maintenance may result in injuriescausedby damaged or wornequipment or surfacing.

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

4.6.7

Manufacturers and/ordesigners ofplayequipment shallprovide detailed
information on inspections, preventivemaintenance, andrepairs. These
instructions shall include at leastthe following: .
• Recommendations regarding the a frequency of or a schedule for inspections

and preventive maintenance.
• Recommendations as to whatneeds to be inspectedand how to inspectthose

parts.
• Recommendations regarding any parts which require special maintenance or

which aresubject to excessivewear (e.g., swing hangers).
• Recommendations as to howpreventive maintenance andrepairS shouldbe

completed.
Instructions howto contact the manufacturer/designer for furtherinformation or
for repair assistance.

The owner/operator: and all maintenance or repair personnel shall strictlyfollow the
manufacturer's and/or'designer's recommendationsfor inspection schedules and
maintenance instructions.*

The owner/operator shall develop a comprehensiveinspection schedule and a
related system of maintenance foreachplay area. This program shall include
routine inspections on a regularbasiswhich address the basicsafety of the play area
and all equipmentas wellas more thorough inspections which addressthe
construction details of each play component.The frequency of theroutine and more
detailedinspections willdependon variables suchas the levelof use, type of
equipment, and climatic conditions.*

All inspections shall be conducted in a systematicmanner by trainedpersonneL*

All inspections shall address the provision of protective surfacing underand around
all playequipment, checking to ensure that the protective surfacing continuesto
meet the criteriaspecified in Section 4.L

All hazardsor damage detected during inspectionsshall be repaired promptlyand in
accordance with the manufacturer's and/or designer's instructions for repairs or
replacement of parts.*

The owner/operator of theplay areashall retain documentation of inspections,
maintenance, and repairs for all equipment.*

Additional RecOmmendations:
It is recommended that routine inspections of the playarea be conducted on a weekly basis. Sites with heavy
use maywarrant routine inspectionseveryother dayor even every day. Routineinspections should address
items such as those presented in Table4-4 as well as all awlufac:turer/designer recommendations for
maintenance.
It is recommended that detailed inspections of each play equipment componentbe conducted at least 4 times a
year. Sites with heavyuse maywarrantdetailed inspections every other month or even every month. Because
the detailed inspectionsvary according to the individual design and construction of eachcomponent. these
inspections should carefully followaU manufacturer/designer recommendations for maintenance.
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Table 4-4

Sample Checklist for Routine Play Area Inspections

This table presents suggestions for a routine inspection checklist for play areas. Owners/operators should use this
sample to supplement the manufacturer's and/or designer's recommendations in developing a site-specific checklist.
Items such as those listed below should bechecked on a weekly basis. Sites with heavy use may wammt routine
inspections every other dayor even every day.

1. Check play equipment for a lack of proper protective surfacing under and around it.·
Adequate protective surfacing must bemaintained throughout the minimum fall zone for each piece of
equipment.

For loose surfacing materials. check for any compaction or displacement of materials as well as any
potentially hazardous debris that maybe hidden beneath the top layerofmaterials. Adequate depth of
loose materials must be maintained to meet the criteria for protective surfacing. Special attention is
warranted for heavily used areas where compaction and displacement is likely, such as areas under
swings. the exit end of slides, sliding poles, overhead horizontal ladders,and merry-go-rounds.
For unitary synthetic materials, check for any damage to the surfacing such as missing, loose, or frayed
tiles. Also look for raised edges or other emerging trip haz:ards.

2. Check for standing water which may indicate a drainage problem.

3. Check play equipment for deterioration and corrosion....
Look for loose splinters, checks greater than 3/4-inch wide, and decayon wood components.
Look for rust and chipped paint on metal components.
Look for splitting or cracking OD plastic components.
Special attention is warranted for deterioration and corrosion on structural components which contact
the ground; look for any emerging anchoring problems that may cause instability."

4. Check for any em~rging sharp or rough points, corners, or edges.·

S. Check for any emerging protrusions or projections.·
Special attention is warranted for missing or damaged protective caps or plugs on hardware and pipe ends.

6. Check for any exposed moving parts and any pinch, crush or shearing hazards."

7. Check for loose or worn connecting, covering, or fastening devices."
Special attention is warranted for swing hangers since they are more susceptible to Wear.

8. Check for potential entanglement hazards. such as open ·S· hoeks.e

9. Check for any emerging entrapment hazards which may be caused, for example. by a missing or
damaged component.•

10. Check for emerging tri p hazards, such as exposed footings or rocks, roots. and other environmental
obstacles."

11. Check the play area for damage or possible vandalism....
Look for things such as missing handholds, broken guardrails, missing swing seats, or damaged benches.

12. Check the entire play area for miscellaneous debris or litter as well as any hazardous obstacles in the
play area."
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4.7 General Hazards

Attentio~ to eliminating general hazardson play equipment through both design and maintenance
can drastically reduce the frequency of common injuries.

4.7.1

4.7.1.1

4.7.1.2

4.7.1.3

4.7.1.4

SHARP POINTS, CORNERS, AND EDGES

All play equipment shall be free of sharp points, comers, and edges whichcould
cause cut or puncture injuries.*

All comersand edges shall havea 1/4-inch minimum radius of curvature.

All metal edges shall be rolled or have rounded capping.·

All wood parts shall be sanded four sides, preferably with II2-inch easededges.

Additional Recommendations:
Becausesharp points. comers, and edges - especially loose splinters - maybeexposed due to wear and tear or
weather conditions. frequent inspections to check for any emergins hazards are strongly recommended.*
Special attention is warranted for metal slides, since sJwp edges aJODg the sides of the slide chute or at the exit
end can beextremelyhazardous,"
Special attention is warranted for merry-go-rounds, since sharp edges along the outer edge of the base can be
extremely hazardous.

4.7.2

4.7.2.1

4.7.2.2

4.7.2.3

4.7.2.4

4.7.2.5

4.7.2.6

PROTRUSIONS AND PROJECTIONS; CONNECTING HARDWARE

All play equipment shall be free of protrusions and projections whichcould cause
cut or puncture injuriesor entanglement incidents.* .

Protrusions shall not increase in diameter from the surface to the exposedend.

Exposed fasteners shall not extendmore than two threads beyond the face of their
nut All such extensions shall be level, smooth, free of burrs, and peened over.

When connecting hardwareis coveredwith caps or any otherprotective means, the
covering device shall extend the lengthof the hardware and fit flush against the
surface or nut.

Exposed ends of tubing shall be covered with caps or plugs which are not
rernoveable without the use of tools.

Connecting links such as "S" hooks, "C" hooks, or "Pelican"hooks shall be
pinched closed as tightly as possibleand shall not present any entanglement
hazards. [Note: ASThf is developing a measurement and test procedure for
connecting hardware which shouldbe adopted upon release.]

Additional Recommendations;
·Many protrusions and projections can beeliminatedthrough the design of the equipment or by recessing or
counte~inking all potential hazards such as connecting hardware..
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Special attention to protrusionsand projectionswhich may present entanglement hazards at the topof slides is
~'amU1ted.·

The use of shackle-type appliances for connecting links is recommended,

4.7.2.7 General Protrusion Requirements

Allprotrusions andprojections, covered or not, shall conform to the perfonnance
criterion below, when tested in accordance with the following procedure.*

Performance criterion: No protrusion may extend beyond the
faceof any of the three gauges having the dimensions shown in
Figure 4-4. *

Test Procedure: Successively place each gauge (as shown in
Figure 4-4) overany protrusion or projection and detennine if it
projects beyond the face of the gauge (as shown in Figure4-5).·

1.5 in. Cia.

3.0 in. Cia.

rO.25 in.

II; ; I
~ 1.0 ~ I
in. Diameter

:
••••I

: I
: 0.75 in.
: I

2.0 --I
in. Diameter

I'" 3.5
in. Diameter

I
J

1.5 in.

I,

Fisure 4-4: Test Gauzes for Protrusions and Projections"

• This Figure is an adapation of a Figure in the CPSC Handbook/or Public Playground Safety.
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Gauge~

....-------1
Protrusion

Successively placeeach test guage
over any protrusion or projection
and determine if it extendsbeyond
the faceof thegauge.

Protrusion must not
Extent Beyond Face
of Gauge

Fisure 4-5: Test Procedure for Protrusions and Projections·

4.7.2.8 Protrusion Requirements for Swings

Allprotrusions and projectionson the suspended members of swing assemblies
shall conform to the performance criterion below, when testedin accordancewith
the following procedure."

Performance criterion: No surface in the potential impact region
on suspended members may protrude through the hole beyond the
face of a gauge having the dimensions shown in Figure 4-6.*

Test Procedure: Conduct the test with the suspended member in its
rest position. Place the gauge over any protrusion on the front and
rear surface of the suspended membersuch that theaxis of the hole in
the gauge is parallel to both the intended path of the suspended
member and a horizontal plane. Visually determine if the protrusion
penetrates through thehole and beyond the faceof the gauge.*

Protrusions on the suspended members ofswing assemblies are a special case due
to theirpotential hazards in case a/impactincidents.

+ This Figure is an adapation of a Figure in the CPSC Handbook/or Public Playground Safety.
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, , /4 Inches Minimum

2 Inches
Maximum

Requirements for All Play Areas

Axis; must be parallel
to intended path of
suspended member

dUrin~

1/8 Inch
Maximum

4.7.3

4.7.3.1

4.7.3.2

Note: gauge made of any
rigid material

Fisure 4-6: Test Gause and Procedure for Protrusions and Protections on Swinss"

PINCH, CRUSH, AND SHEARING POINTS; 1't'IOVING PARTS

All play equipmentshallbe free of accessiblepinch,crush, and shearing points that
could injure children or causean entanglementincident.* [Note: ASTM is
developinga measurement and testprocedure to evaluate potential pinch, crush, and
shearing points which shouldbe adopted upon release.]

Such points canbecausedby components moving relative to each other or to a
fixed componentwhen the equipmentmoves through itsanticipated use cycle. To
determine if there is a possiblepinch, crush, or shearing point, consider the
likelihood of entrapping a body part of the smallest intended user together with the
configurationand closing force of the components.*

All moving parts shall be designed to prevent pinch,crush, and shearing points or
be enclosed to preventaccess.

Additional Recommendations:
Special attention to potential pinch. crush. and shearing hazards on suspension bridges, merry-go-rouods~
seesaws, and spring rocking equipment is warranted,

+ This Figure is an adapation of a Figure in the CPSC Handbook/or Public PLayground Safery.
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4.7.4

4.7.4.1

xequirements ror All Play Areas

HEAD AND NECK ENTRAP~[ENT

Acomponent or groupof componentsshall not form openings that could trapa
child's head. In general,an opening may presentan entrapment hazard if the
distance between anyinterior opposing surfacesis greater than 3.5 inchesand less
than 9 inches. When one dimension of an opening is within the potentially
hazardous range, all dimensionsof the opening shallbeconsidered together to fully
evaluate the possibility of entrapment*

Thisrequirement applies to all completely-bounded openings (seeFigure 4-7)
exceptwhere the ground serves as an opening's lower boundary. Further, this
requirement applies to all openings in either the horizontal or verticalplane
regardless of their height above ground.*

Allplay equipment, whether designed for preschool-age or school-agechildrenare
subject to the entrapment requirements. Bothstationary equipment and moving
equipment (in its stationary position) shall be tested.*

Ground Bounded
(Net Subject to
Enaa~rnent

ReGuirments)

Fizure 4-7: Examplesof Completelv-Bounded OpeninS!s+

Head and neck entrapment presents a veryseriousriskofdeOlh bystrangulationfor
young children and, therefore, warrarus extraprecaution.

Entrapment may occurwhena childattempts to enteranopening eitherheadfirst or
feet first. Entrapment byheadfirst entry generally occurs when childrenplace their
heads through an opening in one orientation, then, afterturning their heads to a
different orientaiion, they are unable10 withdrawfrom theopening. Entrapment by
feet first entry generally occurswhenchildrenwho are. sitting or lying down slide

.. This Figure is an adapation of a Figure in the CPSC Handbook/or Public Playground Safety.
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4.7.~.2

theirjeer iruo an opening that is large enough 10 permit passage oftheirbodies bur
is nor large enougk to permitpassage oftheir heads."

The entrapment criteria apply to all openings regardless oftheir heightabove
ground, because even ifyoung children can reach the groundthey may nothavethe
cognitive or motor abilities necessary to extricate their heads, particularly if theyare
scaredor panicked, and are, therefore, still (JJ risk a/strangulation·.

General Entrapment Requirements

The most appropriate way to determine whether an opening presents an entrapment
hazard is to evaluate it using the test fixtures, performance criteria, and test
procedure described below.*

Test Fixtures"
The Small Torso Template is illustrated in Figure 4-8.

• The Large Head Template is illustrated in Figure 4-9.

.------ 6.2 ir..-----....

'.2 in. rae """"'- ~--.A....-

Fisure 4-8: Small Torso Temolate" Fisure 4-9: Larse Head Temnlate"

Performance Criteria*
When tested in accordance with the following procedure, an
opening conforms to the entrapment requirement if:
(1) the opening doesnot admit the Small Torso Template,
or
(2) the opening admits the Small Torso Template and also
admits the Large Head Template.
An opening fails toconform to the entrapment requirement if it
admits the SmallTorso Template but does notadmit the Large
Head Template.

• TIlls Figure is an adapation of a Figure in the CPSC Handbook for Public Playground Safety.
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Requirements for All Play Areas

Test Procedure* (see Figure 4-10)
• Attemptto place the SmallTorso Template in theopeningwith

the planeof the templateparallel to the plane of the opening.
While keeping it parallel to the plane of the opening, rotate the
template to its most adverse orientation (i.e., so that the major
axis of the template is parallel to the major axis of the opening).

• If the Small Torso Template canbe freely insertedthrough the
opening, place theLarge Head Template in the opening, again
with the plane of the template parallel to theplane of the
opening, andattempt to freely insert it through the opening.

The dimensions oftheSmallTorso Template arebasedonthe sizeofthetorsoof
thesmallest childat riskofentrapment. Ifan opening istoosmallto admitthis
template, it is also too smallto permitfeer-jirst entry by a child. In addition,
because children's heads are larger than theirtorsos, anopening thordoes noradmit
theSmallTorso Template willprevent head-firs: entrybya child. ..

The dimensions oftheLarge Head Template are based onthe largest dimensions on
the head ofthe largest childat riskofentrapment. Ifanopening is large enough to
permitfree passage ofthis temp/are, it is large enough to permitfree passage oftne
headofthe largest childat riskin anyorienusion: In addition, openings large
enough topermitfreepassage oftheLarge Head Templaie willnotentrap a chi/d's
chest.

Fi~re 4-10: Test Procedure for Comoletelv-Bounded Openings"

... lhis Figure is an adapation of a Figure in the CPSC Handbookfor Public Playground Safety.
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Requirements for All Play Areas

4.7.4.3 Entrapment Requirements Cor Non-rigid Openings

Themost appropriateway to determine whethera non-rigid opening presentsan
entrapment hazard is to evaluate it using the test fixtures, performance criteria, and
test procedure described below.*

Test Fixtures for Non-Rigid Openings"
• The SmallTorso Probeis illustratedin Figure4...11.
• The Large Head Probe is illustrated in Figure4-12.

0.7 in. Rad.

, 0.5 in.

1.2 in. Rad.

r- 6.2 in. --I...L .r,
T

1.0 in. T La in.

I I TT
4.0 in.

8.0 in. ~!

5.2 in. ... 1
I

Fizure 4·11: SmaIl Torso Probe" F;eufe 4-12: Larse Head Probe+

Performance Criteria for Non-Rigid Openings"
When tested in accordance with the following procedure, a non­
rigid opening conforms to theentrapment requirement if;
(1) the opening does notallowcomplete passage of the Small
Torso Probe,
or
(2) the opening allows complete passage of the Small Torso
Probe as well as of the LargeHead Probe.

• 'This Figure is an adapation of a Figure in the CPSC Handbook/or Public Playground Safery.
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4.7.4.4

Requirements for All Play Areas

A non-rigidopening fails to conform to the entrapment
requirement if it allowscomplete passage of the Small Torso
Probe but does not allow complete passage of the Large Head
Probe.

Test Procedures for Non ...Rigid Openings"
• Place the Small Torso Probe in the opening, tapered end first,

with the plane of its baseparallel to the plane of the opening.
While keeping its baseparallel to the plane of the opening, rotate
the probe to its most adverse orientation (i.e., so that the probe's
majoraxis is parallel to the opening's majoraxis). Determine
whether theprobe canbe pushedor pulled through the opening
by a forceno greater than50 pounds.

• If the SmallTorso Probepasses completely through the
opening, place the Large Head Probe in the opening with .the
planeof its baseparallel to the plane of the opening. Attemptto
push or pull the probe through the opening with a force no
greater than 50 pounds.

Climbing components, suchasflexible nets, are a special casefor theentrapment
rests because thesizeand shape ofopenings on such components canbe altered
when force is applied, 'either intentionally or simplywhen a childclimbs onorfalls
through the openings.* Children arethen orriskofentrapment in these distorted
openings.

Entrapment Requirements for Completely-Bounded Openings with
Limited .Depth .

The configuration of some openings may be such that the depth ofpenetration is a
critical issue for determining the entrapment potential (seeFigure 4-13).* This
case involves openings in two different planes, each of which has the potential to
entrap a child and, therefore, shall be tested.

Consider a vertical wall or some other barrierbehinda stepladder. The entrapment
potential depends not onlyon thedimensions ofth« opening between adjacent steps
but alsoon the depth ofthas opening, which is the horizontal spacebetween the
lower boundaryo/the opening andthe barrier. A childmay etuertheopening
between adjacent stepsfeet jimand then"attempt to passthrough thespacebetween
the rear a/the lowerstepandthebarrierburbecome entrapped ifrhe child's headis
unable to pass through eitherofthese openings.

Figure 4-14 shows examples of this type of opening for a step ladder with a barrier
behind it as well as generically. Plane A is the plane of the completely-bounded
opening in question. Plane B is the plane of the opening encompassing the
horizontal space between the lower boundary of the opening in Plane A and the
barrier. Both of theseopenings shallbe tested according to the following
performance criteria and test procedures,which depend on the series of questions
described below and illustrated in Figure 4-15.*
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Requirements for All Play Areas

Fieure 4-13: Comnletelv-Bounded Ooealnas with Limited Depth·

Fizure 4-14: Examples of Cornoletelv-Bounded Openings of Where ~ptb ofPenetratioo is a Critical Issue+

+ This Figure is an adaparion of a Figure in tbe CPSC Handbook/or Public Playground Safety,
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Requirements for AllPlay Areas

Performance Criteria and Test Procedures for
Com pletely-Bounded Openings with Limited Depth*
• Determine whether or not the smallestchild at risk can enter the

opening in Plane A.
If the opening in Plane A does not admit the Small Torso

Template in any orientation, then the opening is small enough to
prevent either head-firstor feet-first entry by the smallest child at
risk and is not an entrapment hazard. The opening conforms to
the requirements. Stop.

If the opening in Plane A admits the SmallTorso Template,
then the smallest child at risk can enter the opening in Plane A.
The entrapment potentialdependson whether or not the smallest
child at risk can alsoenterthe opening in PlaneB. Continue.

• Does the opening in Plane Badmit the SmallTorsoTemplate?
. If the opening in Plane B does not admit the Small Torso
Template, then it is smallenough to prevent either head-first or
feet-first entry by the smallest child at risk. Therefore, the depth
of penetration into the opening in Plane A is insufficient to result
in entrapment of the smallest child at risk. Theopening
conforms to the requirements. Stop.

If the opening in Plane B admits the SmallTorso Template,
then the smallest child at riskcanenter the opening in Plane B
feet first, The entrapmentpotential depends on whether or not
the largest child at risk can exit the opening in Plane A.
Continue.
Doesthe opening in PlaneA admit the LargeHead Template?

If the opening in Plane A does not admit the Large Head
Template, then achild whose torso can enter the opening in
Plane A as well as theopening in Plane B may become
entrapped by the head in the opening in PlaneA. The opening
fails to conform to the requirements. Stop.

If the opening in Plane A admits the LargeH~ Template,
then the largest child at riskcan exit the openingin Plane A. The
entrapment potential dependson whetherthe largestchild at risk
can also exit the opening in Plane B. Continue.

• Does the opening in PlaneB admit the LargeHead Template?
If the opening in Plane B does not admit the Large Head

Template, then the largestchild at risk cannotexit the opening in
Plane B. This presents an entrapment hazard because a child's
torso may enter the openings in Plane A and Plane B and a
child's head may pass through the opening in Plane A but then
become entrapped in the opening in Plane B. The opening fails
to conform to the requirements. Stop.

If the opening in Plane B admits the large Head Template,
then the largest child at risk can exit the opening in Plane B, so
there is no entrapment hazard. The openings in both Plane A
and Plane B conform to the requirements.
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4.7.4.5

Requirements for All Play Areas

Angles

The angleof any vertex formed by adjacentcomponents shall not be less than
55 degrees, unless the lower leg is horizontalor projectsdownwards (see
Figure 4-16). An exception to thisrequirementcan be madeif a rigid shield is
attached to thevertex between adjacent components and the shield is of sufficient
size to preventa 9...inchcirculartemplate (such as the Large HeadTemplate
described above and illustratedin Figure9) from simultaneously touching
components on either side of the vertex, as illustrated in Figure 4-17.*

Angle A should exceed 55
4

Angle A is exempt if one leg
of the ve-e is horizontal or slopes
downward from the apex

Fizure 4-16: Requirements for Ancles"

Large Head
Template
(see Appendix B)

Fizure 4w 17: Shield for Anzles Less than S5 Desrees"

+ This Figure is an adapation of a Figure in the CPSC Handbook for Public Playground Safery.
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4.7.5

4.7.5.1

4.7.5.2

4.7.5.3

4.7.5.4

Requirements for All Play Areas

TRIP HAZARDS

The play area shall be free of obstacles which may cause children to trip.

All environmental obstacles, such as rocks, roots, and any other protrusions- from
the ground shall be removed from the play area.•

All anchoring devicesfor playequipment shall be installed below theplaying
surface to eliminate trip hazards. *

In addition topreventing actual tripping, the above requirement willalso help
prevens children who dofallfrom sustaining injuries due to impact with structural
components.

All retainer walls usedto containloose surfacing materials shall be highly visible
and any changes of elevation shall be obvious."

Additiooal RecOmmendations:
It is recommended that retainer walls be highlyvisible to playing children. Children are more likely to notice
retainer walls and, therefore, less likely to trip when they must consciously climb over the wall; elevations from
both directions of travel can help accomplish this design goal. The use of bright colors can also increase the
visibility of retainer walls and minimize trip hazards."

4.7.6

4.7.6.1

4.7.6.2

4.7.7

SUSPENDED HAZARDS

Cable, wires, ropes, and other flexiblecomponents suspended between play units
or from the ground to a play unitwithin 45 degrees of horizontal shall not be
located in areas of high trafficbecausethey may cause injuries to a running child.
This requirement doesnot apply to suspended members located 7 feet or more
above the play surface."

Any suspendedmembers allowedby the above requirement shall be fixed at both
ends so that they cannot loopbackon themselves,havea minimum diameterof
1 inch at their smallest cross-section, and be highly visible (i.e., be of bright and
contrasting colors).

ELECTRICAL HAZARDS

The play area shallbe free of electrical hazards. Eectrical hazards' includebut are
not limited to accessible electrical switch boxes, utility meters, air conditioners, and
any other electrical equipment Where such equipment is necessary, it shall be
secured from children's access by locked enclosures. All electrical wiring shall be
located beyond the reach of children climbing on the play equipmentor in trees.
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5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.1.7
5.1.8
5.1.9
5.1.10
5.1.11
5.1.12
5.1.13
5.1.14
5.1.15
5.1.16
5.1.17

5.2 .
5.2.1
5.2.2
5.2.3

5.3
5.3.1
5.3.2
5.3.3

5.4
5.4.1
5.4.2
5.4.3
5.4.4
5.4.5

5.5
5.5.1
5.5.2
5.5.3

Section 5

SAFETY AND DESIGN REQUIREMENTS
FOR PLAY AREAS INTENDED FOR USE BY

PRESCHOOL-AGE CHILDREN

Climbing Components
General Requirements
Ramps .
Stairways, Step Ladders, and Rung Ladders
Spiral Stairways
Arch Ladders
Climbing Events withFlexible Components
Sliding Poles
Turning or Chinning Bars
Parallel Bars
Overhead Horizontal Ladders
Overhead Rings
Track Rides
Climbing Ropes
Tunnels
Suspension Bridges
Balance Beams
Chain or CableWalks

Hand-Gripping Components
Handrails
Others Handholds
Diameterof Hand-Gripping Components

Platforms and Other Elevated Play Surfaces
General Requirements
Guardrails and Protective Barriers
SteppedPlatforms

Slides
Access to Slidesand SlidePlatforms
Slide Chute Entrance
Sliding Surface
Exit Region
ClearZone for Slides

Swings
General Requirements
Conventional To-Fro Swings
Tire Swings
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Preschool-Age Play Areas

5.6 Rotating Equipment
5.6.1 Swinging Gates
5.6.2 Log Rolls
5.6.3 Merry-Go-Rounds

S.7 Seesaws

S.8 Spring Rocking Equipment

Note: Thenumbered sections above containrequirements that could be adopted as law. In some
cases, these requirements are followed by italicized text that is the rationale for the requirement
Where appropriate, additional recommendations are included. CFA views these provisionsas
those thatwillhelpachievean even safer outdoorplay environment. Also where appropriate,
introductory explanations are given at the beginning of major sections.

An asterisk (*) follows all requirements thatare the same asa recommendation contained in
the CPSC Handbook/or Public Playground Safety. .

t

: ~
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Preschool-Age Play Areas

5.1 Climbing Components

Most climbingcomponents serveas a means of access to or egress from anotherplay eventor
events on a composite structure. Some, however, may also be designed as separateplay events.

Climbing components vary greatly in their level of challenge. The least challenging climbing
~omponents include: ramps, stairways, step ladders, stepped or layered platforms, stepping
umbers, balance beams, tunnels, and solid bridges. Climbing components that present an
intermediatechallenge include: rung ladders, suspension bridges, chinningbars, parallel bars, and
dome climbers. Structures that require more advanced coordination and balance for successful
climbingand, therefore, present greater challenges include: arch ladders, tire climbers, net
climbers, and sliding poles. In addition, because upper body devices such as overhead horizontal
ladders and overhead rings require children to support all of their weight with their hands (as
compared to other climbing componentswhich allow foot support as well), they can be especially
difficult to maneuver- children under 4 usually cannot fully negotiate upperbody equipment

5.1.1

5.1.1.1

5.1.1.2

5.1.1.3

5.1.1.4

GENERAL REQUIREMENTS

All play areas shallprovidea range of challenge with a variety of climbing
components.

When children can make choices andselectplayevents suited to theirindividual
skill levels, they are less likelyto get hun.

Composite structures shall be designed so that the mode of use, level of challe: :;e~

and play and trafficpatternsof adjacent components are compatible,*

Climbing equipmentshall not have any obstructions, climbing rungs, or structural
components on the interiorof the structure whichcould interrupta fall to the
protective surfacingbelow and cause an impact injury.

The fall height of climbingequipment - which is the height of the highest climbing
component -- shall not exceed 6 feet above the protectivesurfacing.

Limitingpotentialfall heightsis critical, because mostclimbing equipment-related
injuries arecaused byfalls andbecause falls cause themost serious injuries.

Additional Recommendations:
Play equipment should incorporate largeplatforms that can accommodate: severalchildrenat a time together with
multiple meansof access/egress. This design strategy contributes to safer use of both composite structures and
separate play events. particularly free-standing slides.
Offering an easy egress component is especially important for preschool-agechildrenbecause the ability to
descend a specific climbing component typicallylags somewhat behind the ability to ascend the same structure. c;.

It is recommended that the tall height of climbing equipment not exceed 5 feetabove the protective surfacing 2.5

an added precaution against serious fall injuries.

5.1.2

5.1.2.1

RAl\tIPS

Access Slope -- The slope of ramps shall not exceed 1 foot to 8 feet (vertical i.:.)

horizontal).*
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5.1.2.2

5.1.3

Preschool-Age·Play Areas

This maximum slopefor ramps is consistent with BOCA. NationalBuilding Codes.
It is not, however, intendedto address rampsdesignedjordisabled access.

Width
• Ramps intended for single-file use shall be at least 12 inches wide."
• Ramps intended for use by more than one child at a time shall be at least

30 inches wide,"

The minimum widthfor single-file ramps is basedontheshoulderbreadthofthe
largest user; the shoulderbreadth ofa 95thpercentile 5-year-old is 11.5 inches.
The minimum widthfor ramps for useby morethan onechildQ1 a time is basedon
twice the shoulder breadth ofthe largestuserplusan allowancefor Spire between
children:

STAIRWAYS, STEP LADDERS, AND RIJNG LADDERS

Stairways have steps intended primarily for foot support. Step laddersalso have steps, but due to
their steeper slopes,are intended to require foot support as well asa limited degree of hand support
-- there is moreclimbing involved when negotiating a step ladder thana stairway. Rung ladders
require even moreclimbing, and the rungs are intended to beused for both hand and foot support.

5.1.3.1

5.1.3.2

5.1.3.3

5.1.3.4

5.1.3.5

5.1.3.6

All steps and rungs shall be securely attached to their side supports and shall not
tum or wobble when stepped on or grasped.

All steps and rungs shall be horizontal within a tolerance of ± 2 degrees.

When risers on stairways or stepladders are closed,their design shall allow for
drainageand prevent the accumulation of debris.· Drainage holes shall preclude
fingerentrapmentand pinching.

All steps and rungs on stairways and ladders shallbe evenly spaced. This
requirementalso applies to thedistance betweenthe top stepor rung and the

.underside of the platform it serves,"

Access Slope
• Stairways shall have slopes no greater than 35 degrees,"

Step ladders shall have slopes between SO and 75 degrees.*
Rung ladders shall have slopes between 75 and90 degrees.*

Vertical Rise -- Vertical rise is the tread-to-treaddistance between two
consecutivesteps or rungs. The same requirements alsoapply to the distance
between the top step or rung and the underside of theplatformit serves.

On stairwaysand step ladders, vertical rise shall not exceed 9 inches. Unless the
distance between interior opposing surfacesof consecutive steps is less than
3.5 inches, all risers shall be closed to conform with theentrapmentcriteria (see
Section 4.7.4).*

On rung ladders,vertical rise shall not be greaterthan 12inches. To satisfy the
entrapment criteria (see Section 4.7.4) and because the design of rung ladders does
not allow closed risers, the distancebetweeninterior opposing surfaces of
consecutive rungs shall not be between 3.5 and 9 inches.lIE
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Preschool-Age Play Areas

The vertical rise ofstepsshallsimultaneously meet two criteria (see Figure 5-1):
(1) The distance between interior opposing surfacesofconsecutive steps as wellas
thedistance between the topstepand the underside ofthe platform it serves shall
preclude thepossibility 0/entrapment. Entrapment criteria prohibit openings with
an interiordimension between 3.5and9 inches.
(2) The distance betweenthe top surfaces ofconsecutive stepsshall notexceed the
step height a/the smallestuser. The step heightofa 5th percentile 2-year-old is 8.7
inches.

Rung ladders shall alsosatisfy eturapmenr criteria; however, the verticalrise may
slightlyexceedthe step height o/the smallestusersince rung ladders areiniended to
be climbedusingboth handandfoot support.

A is the vertical rise between consecutive steps
or rungs, which is thevertical distance from tread
to tread.

B is the distance between interioropposing
surfacesof consecutive stepsor rungs, which is
subject to entrapment requirements.

Stairways and StS'ladders
For preschool-age children, A mustnotexceed
9 inches, and unless B is smaller than 3.5 inches
theopeningsbetween steps mustbe closed to
preclude entrapment.

Rung Ladders
For preschool-age children, A mustnotexceed
12 inches, and B must not be between 3~ inches
and 9 inches to preclude entrapment.

5.1.3.7

Fizure 5-1: Vertical Rise Criteria"

Tread or Rung \Vidth
• Stairways intended for single-file use shall be at least 12 inches wide."

Stairways intended for use by more than onechild at a time shall be at least
30 inches wide."
Step ladders shall be between 12 and 21 inches wide.*

• Rung ladders shall be at least 12 inches wide.*

The minimum treadand rung widths are basedon the shoulder breadth ofthe
largestuser; (he shoulder breadth for a 95thpercentile 5-year-old is J1.5 inches.

• This Figure is an adaptation of a Figure in the Comsis Report (Ratte er al., 1990).
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5.1.3.8

5.1.3.9

Preschool-Age Play Areas

Because children essentiallywalkup stairways and do not need hand support on
both sides, young childrencanmanage widerstairways. Forstairways intended/or
use by more than onechild ora time, the minimum width is basedon twice the
shoulder breadth ofthe largestuserplus an allowancefor space between children:

A maximum widthis specifiedfor stepladders because the availability ofhand
support onbothsides is criticalfor preschool-age children while climbing up
sleeper inclines (as comparedto walking upstairways). Ifhandrails are100far
apart, young children may not beable to employ sufficientforce in trying topull
themselves up stepladders in a verticaldirection. The 21-inch maximum width
ensures that the minimum usercan make useofthe handrails on both sidesofa step
ladder. This value corresponds the shoulder breadth ofa5thpercentile 2-year-old
(8.7inches) plus anallowance on eachsidefor the acromion-radiale length
(5.9 inches), which approximates thedistance between elbowswhenthe armsare
extendedourfrom theshoulder.

No maximum is specifiedfor rung ladders since their intendeduse involvesboth
hand andfoot support which can be provided by the rungs themselves.

Tread Depth -- On stairways and step ladders, for both open and closed risers,
tread depth shallbe at least 7 inches.*

Because preschool-age children have aless-developed sense ofbalance as wellas
less upper bodystrength, the requirements for tread depth areconservative,
allowing for almostfull support ofthe largest user's foot. The length ofa 95th
percentile 5-year-old's/oot is 7.2 inches.

Rung Diameter - Rungs shall meet the general requirements for the diameter of
hand-gripping components (see Section 5.2.3).*

Additional Recommendations:
Playequipment designed forpreschool-age childrenshould not incorporate rung ladders,because young children
may not have the requisite upperbody strength~ balance, or coordination to safely climb them. Placing a few
rungs below a low platform as a means of access to a composite structure is. however.an acceptable design
strategy for preschool-age children,provided the rungs meet the criteria specified in Section 5.1.3 and that there
is also an alternatemeans of access/egress.

5.1.4

5.1 .. 4.1

5.1.4.2

SPIRAL STAIR\VAYS
. ~

Spiral stairways shall meet the general criteria above for straight stairways as well
as those regarding slope, vertical rise, and tread width (see Sections 5.1.3.1
through 5.1.3.7).

Tread depth at the outer edge of stepson a spiral stairwayshall be at least 7 inches.

When combined with requirements for treadwidth, the above requirement ensures
that children have an adequate contactarea/or theirjeer when climbing spiral
stairways.
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5.1.5 ARCH LADDERS

Preschool-Age Play Areas

Arch ladders consist of metal rungs or wood members attached to convex side supports.

5.1.5.1

5.1.5.2

5.1.5.3

5.1.5.4

5.1.5.5

5.1.5.6

5.1.6

Free-standing arch ladders shall not be included in playareas designed for
preschool-age children.*

Only arch ladders that are designed as an access/egress component may be included
in play areas designed for preschool-age children.

Arch ladders shallnot be the sole means of access to play equipment•

Archladders areconsidered 10 be one ofthe morechallenging climbing
components. Providing a lesschallenging modeofaccess/egress. such as a
stairwayorstep ladder, will ensure that young children usethe arch ladder because
they want to assume its challenge not because they areforced to use it.

The top climbing member of an arch ladder shall be no higher than 4 feet above the .
protective surfacing.

Giventhe addedchalleng« ofarch ladders, a lowermaximumfall heightis
wan-anted sincefalls arecommon during the transitionsfrom climbing an
access/egress component to standing on the platform:

The top climbing member ofan arch ladder used as an access/egress component
shall be at or below the level of the platform it serves.

This requirement is intended tofacilitate the transition from climbing to standing.
Ifthe top member ofan arch ladderusedas an access/egress component is located
abovethe platform it serves, children may havedifficulty making this transition and
will be at increased riskoffalls.

The openings formed by the climbing members of an arch ladder shall conform to
the entrapment criteria (see Section 4.7.4).

Rungs used on arch ladders shall conform to the general requirements for the
diameter of hand-gripping components (see Section 5.2.3).*

CLIMBING EVENTS WITH FLEXmLE COi\-IPONENTS

Playevents such as net or chain climbers (which consist of a grid of cables or chains) or tire
climbers (which may have tires secured tread-to-tread in the fonn of a sloping grid or suspended
individually by chains or some other means) are classified as climbing events with flexible
components.

5.1.6.1 Free-standing climbing events with flexiblecomponents shall not be included in
play areas designed for preschool-age children.

Only climbing events with flexible components that are designed as an
access/egress component maybe included in playareas designed for preschool-age
children.
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5.1.6.2

5.1.6.3

5.1.6.4

5.1.6.5

5.1.6.6

5.1.6.7

5.1.7

Preschool-Age Play Areas

Climbing events with flexible components shall not be the sole means of access to
play equipment*

Climbing evenzs withflexible components areconsidered to be one ofthe more
challenging climbing components. Providing a lesschallenging modeof
access/egress such as a stairway orstepladder, will ensure that young children use
theclimbing event with flexible components becausethey want 10 assume its
challenge notbecause theyareforcedto useit.

The top climbing member ofa climbing event with flexible components shall be no
higher than 4 feet above the protective surfacing.

Given the addedchallenge ofa climbing eventwith flexible components, a lower
maximumfall height is warranted sincefalls arecommon during the transitions
from climbing an access/egress component 10 standing on the platform.

The top climbing member of a climbing event with flexible component used as an
access/egress component shall be at or below the level of the platform it serves.

This requirement is intended tofaciliuue the transitionfrom climbing 10 standing.
Ifthe top memberofa climbingevent with flexible component used as an
access/egress component is located above theplatform it serves. children mayhave
difficulty making this transition and will be at increased riskoffalls.

The slope of a climbing event with flexible componentsshall not exceed
50 degrees. .

Limitingthe slopeofclimbing eventswith flexible components is importantfor
preschool-age children as a means reducing falls because they areso challenging.
This slopeis correlated to the maximum allowable slopeofstairways.

All openings within climbing events with flexible components or fanned between
their componentsand other structural components shallconform to the entrapment
criteria (see Section 4.7.4).*

Climbing events with flexible components shall be securely fixed at both ends,*
and anchoring devices shall not present trip hazards.

SLIDLNG POLES

Sliding poles shall not be included in play areas designed for preschool-age
children."

Yertical sliding polesaredesigned to be more challenging than otherclimbing
components. In mostcases, preschool-age children do not have the requisite upper
body strength and coordination to safelyusevertical poles. Further, onceyounger
children graspthepoleandstan theirdescent, they areforcedto complete the even!
since there is no alternative. Playequipment designers shouldminimize potentially
frightening situations in which youngchildren maygetstuckwithout an easyway
downt,
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5.1.8

5.1.8.1

5.1.8.2

5.1.8.3

5.1.9

5.1.10

5.1.10.1

5.1.10.2

5.1.10.3

5.1.10.4

5.1.10.5

Preschool-Age Play Areas

TURNING OR CHINNING BARS

Turning or chinning bars shallhave a circular cross-section.

The diameter of turning or chinningbars shall conform to the general requirements
for the diameterof hand-gripping components (see Section5.2.3).

Turningor chinning bars shallbeat least 3 feet but not more than4 feetabovethe
protectivesurfacing.

This range ofacceptable heightsfor turningbars is intended to ensure that the
largest userswillnot hit their headwhenhangingfrom their knees while also
ensuring that thesmallest userswill not have too muchdifficulty mounting the
equipment. The distance from the largestuser'shead to kneeswasestimated by
subtracting kneeheighifrom stasure for a 95thpercentile 5-year-old;.this value is
31.5 inches.

PARALLEL BARS

Parallelbars designed as an upperbody device shall notbe included in play areas
designed for preschool-age children.

Preschool-age children do nothavethe requisite strength and coordination to safely
negotiate parallel bars designed asanupperbodydevice.

OVERHEAD HORIZONTAL LADDERS

All spaces between rungs on overheadhorizonta11adders shallconform to the
entrapmentcriteria (seeSection 4.7.4).*

Rungs on overheadhorizontal ladders shall be paralleland evenly spaced.

The distance between consecutive rungs on an· overhead horizontal ladder shall not
exceed 12 inches,center-to-center.

The horizontal distance between the first handholdon an overhead horizontal ladder
and its access/egress structure, at both ends of the horizontal ladder,shall be
between 8 and 10 inches.

This requirement is intended tofacilitare mountand dismount ofupperbody
equipment by ensuring that thefirst handholdat eitherendis reachablefor the
smallestuserwhile also minimizing the riskofan impact incident ifa childfalls
from the first handhold.

The maximum height of handholds on overheadhorizontal ladders shall not exceed
60 inchesabove theprotective surfacing.

Aseparate maximum height requirement is warrantedfor upperbody equipment
due 10 the high levela/challenge. Because children must support all oftheir body
weight with their hands, they are at greater riska/langue and, there/ore,fa/Is when
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5.1.10.6

5.1.10.7

5.1.10.8

5.1.11

5.1.12

5.1.13

Preschool-Age Play Areas

using overhead horizontal ladders as compared to otherclimbing components. The
6O-inch requirement corresponds to the verticalgrip reach ofthe largest userplusan
allowance for ground clearance. The vertical grip reach ofa 95thpercentile 5-year­
old is 53.9 inches.

The maximum heightof an access/egress structureserving an overhead horizontal
ladder shallnot exceed 18 inchesabove the protective surfacing.

The distance between the top ofthe access/egress structure and thefi rst handhold
mustaccommodate the vertical grip reach a/the smallest userwithout making the
equipment difficult for the largest userto mount/dismount. The verticalgrip reach
ofa 5th percentile 2-year-oldis 39.1 inches.

Overhead horizontal ladders shall be locatedso thatchildren traversing the ladder
cannotinterferewith the play of children on adjacentplayevents.*

Overhead horizontal ladders shall not be locatedadjacent to slides.*

Overhead horizonta11adders shallnot be used as a support structure for swing seats.

The swinging movements ofchildren generated on overhead horizontal/adders
wan-ant special precautions to reduce the riskoflmpact with children on adjacent
play events.

The designof structures and playevents adjacentto overhead horizontal ladders
shall discourage climbingon its top supportbarsor handholds.*

OVERHEAD RINGS

Overhead rings shallnot be included in play areasdesigned for preschool-age
children.

Young children do nor have theadvanced perceptual skills necessary to safely
negotiate upperbody equipment onwhich the handholds arenot stationary or
equidistant.

TRACK RIDES

Trackrides shall not be included in public play areas, regardless of the age of
intended users.

CLL'\IDING ROPES

Individual climbing ropes shall not be included in publicplay areas, regardless of
the age of intended users. .
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5.1.14

PreschooI-Age Play Areas

TUNNELS

Tunnels shall have an interior diameter or cross-sectional dimension ofat least
23 inches.

Additional Rec;Qmmendations:
• It is recommended that tunnels not be longer than 48 inches, unless the play area is totally enclosed to prevent

public access duringoff-hours.

5.1.15 SUSPENSION BRIDGES

Suspension bridgesare flexible walkways built of decking material suspendedbetween two
platforms.

5.1.15.1

5.1.15.2

5.1.15.3

5.1.15.4

5.1.1S.5

5.1.16

5.1.17

Suspension bridges shall not be any wider than the outer width of its support
structure.

The two platforms from which a suspension bridge is suspended shall have equal
heights so that the bridge has the same elevation on eachend.

Spaces between planks of a suspensionbridge as well as any openings between the
first plank on either end and the platform shall not present pinch or crush hazards
(see Section 4.7.3).

Spaces between planks of a suspension bridge as well as anyopenings between the
first plank on either end and the platform shall conform to all entrapment criteria
(see Section 4.7.4).

Suspensionbridges shall conform to all criteria for elevated surfaces (see
Section 5.3), including the requirements for guardrails or protective barriers.

BALANCE BEAMS

Balance beams shall not be higher than 12 inches above the playsurface."

This maximumheightcorresponds to the approximate crotch heightofthe smallest
user,' the glutealfurrow height ofa Sthpercentile 2-year-o/d is 11.5inches.
Additionalheight is notnecessaryfor play value.

CIIAIN OR CABLE \VALKS

Chain or cable walks shall not be included in public playareas, regardlessof the
age of intended users.

Chain or cable walks present tripping hazards. Further, ifnot wellmaintained(hey
providechildren with a chain or cableaitached onlyononeend which presentsthe
riskofstrangulasian: Other playevents can be used more safelytoprovidechildren
'with balancing calvities.

57



Preschool-Age Play Areas

5.2 Hand-Gripping Components

Handrailsand other handholdsare essential in helping steady children as they negotiate climbing
components.

5.2.1

5.2.1.1

5.2.1.2

5.2.1.3

5.2.1.4

5.2.1.5

5.2.1.6

5.2.2

5.2.2.1

5.2.2.2

HANDRAILS

Continuous handrails shall be provided on both sides and along the entire length of
all stairways and step ladders."

Handrails area critical meansofsupport that help children mainiain balance while
climbing up or do'W1Z the access/egress component. The design ofhandrailsshall
be continuous so that children do not have to remove theirhandswhileclimbing.

For spiral stairways, a continuous handrail shall be provided at least along the outer
edge.

Handrails shall be available for use at the appropriate height beginning with the first
step.*

Handrail height, which is the vertical distance between the top front edge of a step
(tread nosing) and the top surface of the handrail above it, shall be greater than
20 inches but less than 26 inches.

The values requiredfor handrail heightare basedon the approximate elbowheight
ofthe smallestand largest users: the elbow heightsfor a 5thpercentile 2-year-old
and a 95thpercentile 5-year-oldwereestimated as thedifference between
suprastemale heightandshoulder-to-elbow length. A. range is allowedbecause
children are likelyto grasp handrails aboveelbowheight andsometimes at or above
shoulder height. Note that the shoulderheight (suprastemale height)a/the smailest
user, a5th percentile 2-year-old, is 26.1 inches, so thateven handrailheights Q1 the
upperendofthe range shouldbe usableby all children in thisage group.

Handrails shall extend high enough at the top of the access to provide uninterrupted
support while a child fully achieves the desired postureon the platform.

Any openings formed by handrails and structuralcomponents of the play equipment
shall conform to the entrapment criteria (see Section 4.7.4).·

OTHER HA~1)HOLDS

Hand support shall be provided to facilitate a child's transition from climbing to
standing for climbingcomponents which serve as access/egress to platforms and
other play events.*

Any openings formed by handholds and structural components of the play
equipment shallconform to the entrapment criteria (seeSection4.7.4). lie
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Additional Recommendations:
Options forhandholds other than traditional handrailsincludevertical handrails and loop handgrips,which may
extendout over the top of the access.•
Single,overhead horizontal bars are not recommended as an alternate meansof hand support.

5.2.3

5.2.3.1

5.2.3.2

DIAMETER OF HAND-GRIPPING COMPONENTS

Handrails, handholds, rungsand other components intended to be grasped by the
hands shall have a diameter or maximum cross-sectional dimension between
0.95 and 1.67 inches.*

When hand-gripping components are intended to begrasped such that users are
supporting theirentirebody weightby their hands, they shallbe generally roundin
cross-section with a diameter between 0.95 and 1.55inches.*

Additional RecOmmendations:
To benefit the weakest children,a diameterof 1.25inchesfor baud-gripping components is prefen'ed.*
Requirements for thediameterof haDd-lrippingcomponents are based on anthropometric data related to grip
strength and hand size. Grip strength for the minimum user-peaksat a diameterofabout 1.25inches,which
also allows at least three-quartersof the.smaUest user's band to enclose the component.
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5.3 Platforms and Other Elevated Play Surfaces

5.3.1 GENERAL REQUlRE~IENTS

5.3.1.1

5.3.1.2

5.3.1.3

5.3.2

Platforms shall be within ± 2 degreesof a horizontal plane.*

All transitional play surfaces, such as platforms, landings, walkways, and ramps,
shall allow for proper drainage* and prevent the accumulationof debris. Drainage
holes shall preclude finger entrapmentand pinching.

Structures with roofs shall be designed to discourage climbing on top of them.

GUARDRAILS AND PROTECTIVE BARRIERS

Both guardrails and protective barriersare intendedto prevent inadvertent falls off elevatedplay
surfaces. Protective barriers, however,are intended to provide a greater degree of protection:
in addition to preventing falls over the edge, protectivebarriers are designedto prevent intentional
attemptsby children seeking to defeat the barrierby climbing either under or through it.

Guardrails and protective barriers are'an essential means ofpreventing injuries due to falls.

5.3.2.1 General Requirements to Protect Against Falls from Elevated
Surfaces

5.3.2.1.1 Guardrails or protective barriers shall be provided on all elevated surfaces, such as
platforms, walkways, landings, ramps, and other transitional play surfaces, in
accordance with the following requirements. An elevatedsurface is exempt from
these requirements if a guardrailor protective barrier would interfere with the
intended use of the equipment; this includes most climbingcomponents and
platforms that are layeredso that the fall height does not exceed 20 inches.*
• Any elevated surface that is more than 20 inches above the underlying surface

shall be protectedwith either a guardrail or protective barrier.*
• Guardrails are acceptable for elevated surfaces higher than 20 inches but less

than or equal to 30 inches high; protective barriers, however,may still be
preferable for this age group given their increased risk of falls.*
Any elevated surface that is more than 30 inchesabove the underlying surface
shall be protected with a full protective barrier.*

The degree ofprotection required depends on the heightofthe elevatedsurface in
combination with theage a/the intended users. Forpreschool-age children, a
greater degree ofprotection is warranted ai lower elevations due 10 their less
developed senseofbalanceandcoordination, which increases their riskoffalls.

5.3.2.1.2 All guardrails and protective barriersshall completelysurround the elevated surface,
except for the entranceand exits necessary for each play event.

5.3.2. 1.3 All guardrails and protective barriers shall provide stationary, non-flexible
protection against falls.

5.3 .2. 1 .4 All guardrails and protective barriers shall not impedesupervision.*
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s..3 .1. 1. 3 All guardrails andprotective barriers shall be designed to discourage climbing.*

Horizontal cross-pieces shall notbe used.as infill below the top rail.*

5.3.2.2 Requirements for Guardrails

5.3.2.2.1 The top surface of guardrails shall be at least 29 inches high and thelower edgeof the
guardrail shall notbe more than 23 inches above the elevated surface (seeFigure 5-2).*

The minimum heigh! cfguardrails ensures that the Standing cenrerofgra\iry o/the
largest user is belowthe top edge, andrhusprovidesprotection againstinadvertent
falls overthe guardrail. The Standing censer ofgraviryfora 95th percentile
5-year-old is 26.9inches.

The maximum distance between the lower edge a/the guardrail andthe elevated
surface ensures thCIllhe smallestuser cannot inadvenenrly walk under theguardrail:
This measuremens corresponds to the chest heightazaxilla/ora 5thpercentile
2-year-old, which is 23.6 inches.

A is the minimum heizht of the top surface of
guardrail. -

B is the maximum height of thelower edge of a
guardrail.

For preschool-age children, A must be at least
29 inches abovethe elevated play surface, and
B must not exceed 23 inches above the elevated
play surface.

Fi2'U1'~ 5-2: Hei2ht Requirements for Guardrails"

5 . 3 .2.2.2 Guardrails may have openings greater than 9 inches, but shall not have any
openings between 3.5 and 9 inches to conform withentrapment criteria (see
Section 4.7.4)."

Because guardrails are not intended :0 preveru intentional attempts to climb under or
through them, they mayhave openings greater than 9 inches which would allow a
childtopass through without beingat risk oferurapmeru.

• This Figure is an adapation of a Figure in the CPSC Handbook for Public Playground Safery.
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5.3.2.3 Requirements for Protective Barriers

5•3.2.3.1 The top surface of protective barriers shall be at least 29 inches high.*

The minimum heighta/protective barriers ensures that thestandingcemerof
gravity a/the largest user is be/owthe top edge, and thus providesprotection
against inadvertentfalls overthe guardrail: Thestanding centerofgravityfor a
95th percentile 5-year-old is 26.9inches.

5.3.2.3.2 Protectivebarriers shall not have any openings greater than or equal to 3.5 inches
within the barrier (i.e.,between uprights) or between the lower edge of the barrier
and the elevated surface to conform with entrapment criteria (see Section 4.7.4).*

Because protective barriers aredesigned toprevers children from climbing under or
through them, all openings mustbe less than 3.5inches so that children are not 01
risk ofentrapment.

5.3.3 STEPPED PLATFOR\tS

On some composite structures, platforms may be layered or tiered so that falls from a higher
platform are terminated by a lower platform rather than the ground surface.

5.3.3.1

5.3.3.2

5.3.3.3

The difference in height between stepped platforms shall not exceed 12 inches,
unless an alternate meansof access/egress is provided betweenJhe platforms.*

Because children typically climbupstepped platforms rather than step up,the
vertical rise between steppedplatforms maybesomewhat greaterthan the smallest
user's step height. The step heightofa 5th percentile 2·year-oldis 8.7 inches.

All openingsbetweenstepped platforms shall conform to the entrapment criteria
(see Section 4.7.4).*

When the height of the lower of twoconsecutivesteppedplatforms is greater than
30 inchesabove theprotective surfacing, protective infill shall be provided in the
space between the steppedplatformsso that there are no openings greater than
3.5 inches.*

Because elevated surfaces above 30 inches in height require protective barriers, the
space between stepped platforms shouldnot allowchildren to pass through them,
preventing falls as wellas intentional jumps. To con/ann to entrapment criteria,
thisspace, therefore, mustnot present any openings greaterthan 3.5 inches.

Additional RecommeocbtioOS=
Steppedplatformsare a good easy access/egress component for preschool-age children.
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5.4 Slides

Slides maybe straight, wavy,curved, or spiral and may provideeither openbedwaysor tubes for
descent

Slides are now commonlyattached to compositestructures,although some free-standing slides are
still available. Alternatively, slide chutescan be built onto the grade of a naturalor man-made
slope; these are calledembankment or hill slides.

5.4.1

5.4.1.1

5.4.1.2

5.4.1.3

5.4.1.4

ACCESS TO SLIDES AND SLIDE PLATFORMS

Climbing components and platforms which provide accessto slidesshall follow the
general requirements stated in Section 5.1 and Section5.3.1.* .'

Slideplatforms shallbe protectedby guardrails or protectivebarriersin accordance
with the requirements forelevated surfaces (see Section 5.3.2).*

Slide platfonns shall beat least 22 inches long.*

Platforms at the topofslidesshallbe longenough to accommodate children asthey
make the transitionfrom a standing to a sliding position. The length ofslide
plaforms corresponds to the buttock-to-knee measurementfor a 95th percentile
12-year-old. The added protection a/using an anthropometric value based on
school-age children is warranted given the increased riskoffallsfor younger
children.

Slideplatforms shallbe at leastas wide as the slide chute.*

Additional Recommsmdations:
Because there is a high risk of falls at the top ofslides and their accompanying access structures. designs which
incorporate largeplatforms with multiple means of access/egress and adequatehandholdsfor transitions
contribute to thesafer use of slides. Providing multiple means of access/egress to and from slides is especially
important for preschool-age children since manyclimb up to the top ofa slide and are then hesitant to go down
the chute and. therefore.Deed an alternate.easyway to climb back down.

5.4.2

5.4.2.1

5.4.2.2

5.4.2.3

SLIDE CHUTE ENTRANCE

Slidechutes shall be designed and constructed so that thereare no gaps or spaces
between the platform and the startof the sliding surface.*

The design of the slidechuteentrance shall channel the user intoa seated position
for sliding. This maybe accomplished with a hood, guardrail, or other device.
Such means shall not encourage climbing or other dangerous uses.*

Handholdsor some other means of hand support shallbe provided at the slide chute
entrance to facilitate the transition from a standingtoa sitting position for sliding.*

This hand support may be an integral part of the design feature which channels the
user into a seated position.
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The fall height of slides - which is the height of the slide chute entrance - shall not
exceed 6 feet above the protective surfacing, with the exception of spiral slides.

The deck height of platforms accessing spiral slides shallnot exceed 5 feet above
the protective surfacing when designed for preschool-age children.·

Limiting the/all heightofslides is essentialgiven the greai riskoffalls and related
potentialfor seriousinjuries. .

The deck heightof'plaiforms accessing spiral slides isfurther restrictedfor
preschool-age children because spiral slides involvea more complexmotionand
young children havelessabilityto maintainbalance andpostural control.*

Additional RecQmmendations:
A single horizontal bar or chain in frontof the slide chute entrance is not reco~mended as a means to channel
users into a seatedposition becausechildren use such components in many hazardous ways. .
Special attention to designs which provide extra protection against falls at the top of slides is warranted.
It is recommended that the fall height of slides Dot exceedS feet above the protective surfacing as an added
precautionagainstserious fall injuries.

5•.a.3

5.4.3.1

5.4.3.2

5.4.3.3

5.4.3.4

5.4.3.5

SLIDING SURFACE

The average incline of the sliding surface, as measured by a HeightlLength ratio,
shall not exceed 0.5, and no span of the sliding surface shall have a slope greater
than45 degrees.

The Height of the slide shall be taken as the vertical distance between the protective
surfacing and the slide chute entrance. The Lengthof the slide shall be taken as the
horizontal distancebetween the slide chute entrance and theend of the exit region.

Any change in the slope of the sliding surface (e.g., wave-slides) shall not allow a
- child to lose contactwith the sliding surface.*

The sliding surface shall have an inside width of at least 12 inches.

The slide surface width is intended to accommodate the largest user, either in a
seatedpositionor lying down sinceboth are anticipated uses. The hip breadthand
shoulder breadth ofa 95thpercentile 5-year-old are 9.1 inches andJ1.5 inches,
respectively.

For tube slides, the minimum internal diameter of the tube shall be at least
23 inches."

This minimum diameter is required to ensure that all ituended users can slide
through the lube unimpeded.*

Slides shall have sides which are an integral part of the chute design at least 4
inches high extending along both sides for the entire length of the sliding surface.*

For slides with a circular or semi-circular cross-section, the height of the sides shall
be at least four inches when measured at right anglesabovea horizontal line which
is at least 12 inches wide inside the chute.
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5.4.3.6

5.4.3.7

5.4.3.8

Preschool-Age Play Areas

Tube slides are exempt from this requirement

Curvedand spiral slides shall be designed to minimize the likelihood of lateral
discharge of the user.*

Metal slides shall face North or be located in shaded areas.•

Metalslides can becomehot enough to cause bums ifthe chute is in directsun.

Thesliding section shall not have any seams or joints which could cause
entanglement incidentsor in which hazardous debris may collect.

Addjtional Recommmdations:
For tube slides, it is recommended that either bamers be provided or surfacesbe treatedto prevent children from
sliding on top of tube.· .
A high levelof supervision is recommended for tube slides since childrenusing suchslides are Dot visible.·
Rollerslidesarenot recommended forpublic play areasunless frequent iDspec::tioas and maiDtenaDce canbe
guaranteed,•

5.4.4

5.4.4.1

5.4.4.2

5.4.4.3

5.4.4.4

5.4.4.6

S.4.4.i

5.4.4.8

EXIT REGION

The design of all slides shall incorporate an exit region* as specified below.

The exit region helpschildren maintain balance 0JU1facilitates a smooth transition
from a sitting, slidingposition to a standing, exitingposition.thereby reducing the
likelihood offails and injuries at the lowerend a/slides.

The exit region shall be essentially horizontaland parallel to the ground*

The exit region shall be at least 11 inches long.*

The length a/the exit region is correlated to the thigh length ofthe largestuser.
This dimension, which is the distance between tibiale and trochamer.for a 95th
percentile 5-year-aldis11 inches.

The exit region shall be at least 7 inches but not more than 11 inches above the
protective surfacing.

The heightofthe exit region is correlated to the distance between the back ofthe
knee and heelfor the smallestand largestusers. The tibiale height, whichis used to
estimate this distance, is approximasely 7inchesfor a Sth percentile 2-year-old and
11 inchesfor a 95ch percentile 5-year-old.

The radius of curvature of theslidingsurface in the exit region shall be at least
30 inches.

All slide exit edges shall be rounded or curved in accordance with Section 4.7.1.*

All slide exits shall be located in uncongested sectionsof the play area.*
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5.4.5 CLEAR ZONE FOR SLIDES
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A clear zone is required for slides in addition to the fall zone and buffer zonesdescribed in
Sections 4.1.6.5 and 4.2.1.3.

5.4.5.1

5.4.5.2

5.4.5.3

5.4.5.4

A clear zone surrounding the sliding surface shall be freeof otherplay events and
obstacles, extending from the chuteentrance through theexit region. Thecleararea
shallbe at least46 inches high, when measuredvertically from the sliding surface
and cover a widthof at least 15incheson each side of thesliding surface when
measured horizontally from the inside of the chute sidewalls.

A clearzone is required to protect childrenfrom impact with otherequipment or
children while sliding down the chute. The imen:o/this requirement is to crease an
invisible bubble thatsurrounds the sliding surfaceand thus protects childrenfrom
hazardous protrusions and obstructions.

The dimensions ofthe clearzonearebasedon the standing height andapproximate
lareral gripreach fromthe shoulder ofth« largestuser, which are 45.4 inches tJJUi
14.4 inches, respectively for a 95thpercentile5-year-old.

Hoods and other designs at the top of slides intendedto channel users into a seated
position (in accordance with Section5.4.2.3) are exempt from Section5.4.5.1 and
may be located within theclear zone.

Tube slidesare exempt from Section5.4.5.1 and maybelocated within theclear
zone.

Tube slides are notsubjectto the requiremerafor a clear zone surrounding the
sliding surface, because theirdesign aaually encapsules the userand already
provides thenecessary protection from impactincidents.

Spiral slides are exempt from Section 5.4.5.1 but shall maintain the following clear
zone. There shall be a clearzone which extendsout at least 15 inches horizontally
when measured from the insideof theouter sidewall of thechute; thisclear area is
required along theentireouterperimeter as the slidecurves around.

Spiral slides areexemptfrom the requirement ofa 46-inch high clearzone as well
as the innerhorizontal clearzone specifiedin Section 5.4.5.1, because theirdesign
prevents otherequipmentfrom encroaching in these hazardous spaces. The
horizontal clearzone is required/orprotection along theourer edgeofspirai slides.
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5.5 Swings

5.5.1 GENERAL REQUffiEMENTS

The following types of swings shall not be included in publicplay areas, regardless
of the age of intended users.*
• Animal Swings
• Multiple Occupancy Swings (i.e., Gliders), exceptTIre Swings
• SwingingExercise Rings andTrapeze Bars
• Rope Swings

Animal swings, gliders, swinging exercise rings, andtrapeze barsare constructed
ofheav»,hard-hitting, rigid maserials thas maycauseserious head impactinjuries.

Rope swings presentchildren withafree hanging rope thatcouldcause
strangulaiion hazards.

5.5.2 CONVENTIONAL TO-FRO SWINGS

5.S.2.1 Swing Seats

5.5.2.1.1 All swing seats shall be madeof lightweight, impact-absorbing materials, such as
rubber, plastic, or canvas.

Swing seats shall not be constructed of wood, metal, or other rigid materials.*

Using lighrweighs, impact-absorbing materialsfor swing sears helps reduce the
severity ofinjuries if'impaa incidents occur. Rigidswing seatsmay causeserious
impact injuries.

5.5.2. 1.2 The edgesof all swing seatsshallbe smoothly finished or haverounded edges and
shallconform the requirements for protrusionson suspended membersof swing
assemblies described in Section 4.7.2.8.*

5.5.2.1.3 All seats for single-axis swingsshallbe designedto accommodate only one user at
a time.*

5 . S.2 .1. 4 The widthof the seat surface, which is the distance between the hardware that
connectsthe swing seat to the suspending elementson eachend, shallbe at least
18 inches.

The widthofswingseats shouldaccommodate the hipbreadth ofall anticipated
users, including adults.

s.S .2 .1 .5 The seatheight of an unoccupied conventional swingshall be between 12 and
18inchesabove the protective surfacing.

Swings should be suspended at a heightwhich allows thesmallest children to seat
themselves relatively easily wuhout beingso low thQllhe largest children'sfeet will
consistently hit the ground whileswinging. This range is imendedto accommodate
theapproximate seatedheight ofa 95th percentile 5-year-old (tibiale height. which
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is the distance from the heel to the back ofthe knee.is 11.4 inches) and the buttock
heightofa 5th percentile 4-year-old (glutealfurrow heigh! is 14.6 indies) whois
assumed to be the smallest likely users ofthis rype ofswing. Note that the buttock
heightofa 50th percentile 3-year-oldis 15.1, so thai mostthree-year-old: arealso
accommodatedby this specification.

Additjgnal Recommendations:
Flexible. strap-typeseats constructed either of moldedrubber with a steel insertbonded into the rubber or
polyethylene are recommended forstrengthand durability.

5.5.2.2 Infant/Tot Swings

Infant/tot swings are seats designed for use by children under the age of two with adult assistance.

5.5.2.2.1 The seats and suspension systems of infant/tot swings shallconform to all of the
requirements specified in Sections 5.5.2, except 5.5.2.1.5 and 5.5.2.1.6, and
entrapment criteria (see Section4.7.4) without presenting any strangulation
hazards. * .

s.S .2.2.2 Infant/tot seats shall provide equal support on all sides of the child.

Figure 5-3 illustrates well-designed infant/tot seats.

Fisure 5-3: Recommended Desizn for InfantITot Seats"

S•5.2.2.3 Infantitotseats designed to provideproper support in only one orientation shall
preclude the possibility of an adult seating the child in other, unintended
orientations,

There should not be any openings in infant/totseats thatcouldbe confused as leg
Cut-outs and, consequently, lead to improper, hazardous orientations.

5.5.2.2.4 Infant/tot seats shall be suspended at least 24 inches above the protective surfacing.

5.5.2 .2 .5 Infant/tot seats shall not be suspended in the same bayas other swings. *

• This Figure is an adapation of a Figure in the C?SC Handbookfor Public Playground Safery.
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Addjtional Recommendations:
Bucket-style, two-sided infant/tot seats of molded rubber with steel inserts bonded iDto therubberfor strength.
durability, andvandal-resistanc:e arerecommen~d.
Chair-style contour infant/tot seatsareDot recommended beeause they do not provide equal support on all sides
of the child and, therefore, are likely to tip. In addition,childrenoften fall out or caD climbout of this type of
seat. Many of the chairseats also present entrapment hazards.

5.5.2.3 Swing Structures

5. S .2.3.1 Single-axis swings shallnotbe attached to composite structures.·

S. S .2.3.2 Swing supportstructures shall be designed to discourage climbing.III

Support structures shall not use horizontal cross-bars,otherthan the top cross­
beamfrom whichtheswings are suspended.*

5.5.2 .. 3.3 Swing supportstructures shallnotalsobe an overheadhorizontal ladder.

S.S.2.3 ..t Swing hangers shall be hung wider than the width of theswing seat.*

Hanging swings inthis manner helps reduce side-to-side movement and, therefore,
thepotentialfor impact incidents.

5.5.2.3 .5 The following clearances shall be provided for swings andswing structures up to a
height of 5 feetabove theprotective surfacing (seeFigure 5-4).
• The horizontal distance between adjacent swingsshall be at least24 inches.*

The horizontal distance between a seat and an adjacent structural component
shall be at least 30 inches.*

o1 ~ Minimum 30·
02 • Minimum 24-

Fizure 5-4: Minimum Clearances for Swiazs"

+ This Figure is an adapation of a Figure in the CPSC Handbook/or Public Playground Safety.
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The 24-inch minimum clearance required between adjacent swings accommodaies
the shoulderbreadth ofa 95th percentile 12-year-old (16 inches)withsome
tolerance on eachside; at the sametime this distance isnot so largeas to encourage
children to run betweenswings.

The minimum clearance required between a swingand anadjacentstructural
component is greaterto provide exiraprotectionagainst injuries causedby impact
with a rigidstructure.

These minimum clearances shall be satisfiedup to a height0/60 inches to
accommodate the stature ofa 95thpercentile 12-year-old.

The abovedimensions are basedon anthropometries ofolderchildrenbut are
appropriatefor preschool-age children as wellsince younger childrenwillbenefit
from proportionally largerclearances giventheir lessdeveloped cognitive and motor
skillsandtheir increasedrisk a/injuries caused by impactwith moving swings.

5 .5.2 .3 . 6 No more than two swing seats shall besuspended within each bay of a swing
support structure.*

This requirement is intendedto minimizethe likelihoodofchildren getting hit by a
moving swing. -

5. S. 2.3. 7 The fall height of swings with conventional seats- which is the height of the pivot
point - shall not exceed 10 feet above the protective surfacing.

5.5.2.3.8 The fall height of swings with infantltot seats-- which is the height of the pivot
point - shall not exceed 8 feet above the protective surfacing.

S. 5.2.3.9 Swing structures shall be located away from other equipmentand activities.*

Locating conventional swingsawayfrom otherequipment and activities, preferably
in a comer ofthe play area, is an essential means ofpreveruing impactinjuries
causedby children inadverteruly running into the path ofa movingswing.

Additional RecOmmendations:
Greater protection against impact injuries can be provided by means of a low barrier at the edge of the buffer
zone (see Section 4.2.1.3), such as a fence or hedge, to separate swings from other equipment. Such barriers,
however. must not be an obstacle in the fall zone or hamper supervision by blocking visibility."
It is recommended that the fall height of swings witb conventional to-fro seats nor exceed 8 feet above the
protective surfacing.

5.5.3 TIRE S\VINGS

Tire swings are typically suspended in a horizontal orientation from a multi-axis swivel mechanism
using three chains or cables; these swings permit rotation and a swinging motion in any axis.

5.5.3.1 Tire swing support structures shall be designed to discourage climbing.*

Support structures shall not use horizontal cross-bars,other than the top cross­
beam from which the swing is suspended.lie
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A multi-axis tire swing shall not be suspended froma structure having anyother
swings in the same bay.*

Onlyone tire swing shall be suspendedwithin a singlebay.

The lower edge of the tire shall beat least 12inchesbut not more than 18 inches
above the protective surfacing.

When the tire is held in a position closest to the support structure, thedistance
between the outer-most edge of the tire and theadjacent upright of thesupport
structure shall be at least 30 inches (seeFigure5-5).*

This clearance is required to provide adequate spacefor children to reach outwith
theirarmsand legs or to lean back while sitting on the tirewirhour impacting
support Structures.

, I:.: : t: · ..... i'O '.,........ ""
••• 1 • .1...,.~::

Fi2'U1'e 5-5: Minimum Clearances for Tire SWUU!s+

A tire swing structure consisting of only one bay may be attached to the end of a
composite structure but not between two playevents.

Where a tire swing is attached to a composite unit, there shall not be any
access/egress components locatedwithin 6 feet of the end of the tire swing structure
which connects to the composite structure. .

The fall height of tire swings - which is the height of the pivot point -- shall not
exceed 8 feet above the protective surfacing.

Additional RecOmmendations:
Preferably, no swings - including tire swings -- will be attached to a composite unit. Younger children, in
particular. are at great risk of impact injuries caused by inadvertently running into the path of a moving swing.
It is, therefore, recommended that all swings belocated away from other play events.

+ This Figure is an adapation of a Figure in the CPSC Handbook/or Public Playground Safety.
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5.6 Rotating Equipment

5.6.1 s,rL~GING GATES

Swinging, rotating gates shall not be included in public playareas, regardless of the
age of intended users.

5.6.2

5.6.3

LOG ROLLS

Log or barrel rolls shall not be included in play areas designed for preschool-age
children.

Preschool-age children do nothave therequisite body Strength orcoordination to
controlthis type ofequipment.

~IERRY ·GO-ROUNDS

Merry-go-rounds are the mostcommon type of rotating equipment Most merry-go-rounds consist
of a circular base,close to the ground, which children either sit or standon and that rotates when
pushed. Some merry-go-rounds designed for younger children are a concave,dish-like platform
in which children sit

5.6.3.1 The rotating base of all merry-go-rounds shall be continuous and approximately
c~~~* .

The difference between the minimum and maximum radiiof a non-circularbase
shall not exceed 2 inches (see Figure 5-6).*

C

A := Axis cf Rotation

AS =Mini~um Radius

AC • ~·1axii.":wm Radius
S

The difference between clmensicns AC
and AS should not exceed 2.0 incr.-:s.

Fisure 5-6: Minimum and Maximum Radii of a Non-Circular Merrv-Go-Round Platform"

+ This Figure is an adapation of a Figure in the CPSC Handbook/or Public Playground Safery.
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The rotating base shall be solid andpreclude access to the undercarriage ..nd
rotatingmechanism' of the merry-go-round.

Open-base designs ¥lith a bench that rotates around thecentral structure allowing
children to sitfacing the censer orto run inside the bench havebeenattributed to
serious injuries.

The undercarriage and rotating mechanism ofmerry-go-rounds must be enclosed to
elimi1Ul1e pinch, crush; andshearing hazards.

The rotating base shall not have any sharp edges,"

Nothing shall protrude beyond the outer edge of the rotating base.*

The diameter of the rotating base shall not exceed 4 feet.

One means ofreducing thefrequency and severiryofinjun'es associaredwith
merry-go-rounds is to limitthe sizeo/their rotating base.

All merry-go-rounds, with or without seats, shall provide a means ofhand
support,"

Handrailsor handgrips provided on merry-go-rounds shallconform to the general
requirements for the diameter of hand-grippingcomponents (see Section 5.2.3) as
well as to all protrusion requirements (see Section 4.7.2.7).*

The standing surface of merry-go-rounds shall not exceed 1 foot above the
protective surfacing.

Limiting the heightofmerry-go-rounds is an important means ofreducingfall
injuries. This requirement also helps ensure thatchildren can get on and offthe
merry-go-round easily.

Merry-go-rounds shall be locatedaway from other play events, preferably at the
edge of the play area,"

Because ofthe increased riskofinjuries associated with moving equipment, it
shouldbeseparatedfrom otherequipment.

Merry-go-rounds shall not be equipped with an oscillatory (up and down) motion."

Additjonal Recommendatiops:
It is strongly recommended that merry-go-rounds be includedonly in play areaswhere there is constantadult
supervision becauseyoung children cannot control merry-go-rounds once theyare OQ the equipment and it is in
motion.
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5.7 Seesaws

Seesaws consistof a board or pole with a seatat each end, supportedat the center by a fulcrum.

Given a lack of controland unpredictability, thereare inherent hazardsin the designof fulcrum
seesaws. Safe use dependson thecooperative and complementarybehaviorof two children.

5.7.1 Fulcrum seesawsshallnot be included in play areas designed for preschool-age
children.*. .

Fulcrum seesaws require bodycontrol andcoordination thormostpreschool-age
children havenot yetdeveloped. Further, young children are at increased risk of .
falls and impact injuries because mostwill notbe able to relate theiraaions to those
oftne ocher user, which is essential for safe seesawuse.

Additional Recommendations:
For preschool-age children. it is recommended that spring-loaded seesaws (see Section5.8) be substituted for
fulcrum seesaws....
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5.8 Spring Rocking Equipment

Spring rocking equipment may be in the form of individual seat assemblies mounted on a spring
mechanism or consistof several seat assemblies linked by a common spring mechanism (i.e.,a
spring-loaded seesaw).

Although younger children enjoy and benefit developmentally from individual spring rockers, this
equipmenttypically does not present enough challenge to interest older children. Older children
do, however, enjoy spring platforms.

5.8.1

5.8.2

SPRINGS

The spring mechanism of rocking equipment shall minimize the possibility of
children pinching either their handsor feet betweencoilsof the spring or between
the spring and part of the rocker,"

SEAT ASSEMBLI~S

The requirements for seat assemblies apply to individualspring rockers as well as spring-loaded
seesaws.

5.8.2.1

5.8.2.2

5.8.2.3

5.8.2.4

Seat design shall minimize the likelihood of the rocker being used by more than the
intended number of children at one time.*

Seatassemblies of rocking equipment shall be no higher than 24 inches above the
protective surfacing.

This maximum height is intended to limitpotensialfall heights while
accommodaiing the waistheight ofthe largest user, assuming thai 5-year-olds are
the typicallythe oldest usersofspring rockers. The waistheightofa 95th
percentile 5-year-old is 26.3. Since children actively climb up onto the equipment,
this24-inch height is also reasonable from the standpoint ofsmaller, younger
users.

Handholds shall be provided for each seat position on spring rockers."

Handholds on spring rockers shall conform to the general requirements for the
diameter of hand-gripping components (see Section5.2.3) as well as to all
protrusion requirements (see Section 4.7.2.7).*

Footrests shall be provided for each seat position on spring rockers.*

Footrests on spring rockers shall conform to all protrusion requirements (see
Section 4.7.2.7). *
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There shall be a minimum distance of 36 inches between adjacentseat assemblies
on spring rocking equipmentor between individual spring rockers.

This requirement is intended to prevent pocenn·ally hazardous interaction between
children on adjacent seat assemblies ofspring rocking equipment.

SPRING PLATFO~S

The standing surfaceof spring platformsshall not be higher than 18 inchesabove
the protective surfacing.

It is importaru to limit the heighta/spring platforms given the potentialfor falls.
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Section 6

SAFETY AND DESIGN REQUIREMENTS
FOR PLAY AREAS INTENDED FOR USE BY

SCHOOL-AGE CHILDREN

Climbing Components
General Requirements
Ramps
Stairways, Step Ladders, and Rung Ladders
SpiralStairways
ArchLadders
Climbing Eventswith Flexible Components
Sliding Poles
Turningor Chinning Bars
Parallel Bars
Overhead Horizontal Ladders
Overhead Rings
Track Rides
Climbing Ropes
Tunnels
Suspension Bridges
Balance Beams
Chain or CableWalks

Hand-Gripping Components
Handrails
OthersHandholds
Diameter of Hand-Gripping Components

Platforms and Other Elevated Play Surfaces
General Requirements
Guardrails and Protective Barriers
Stepped Platforms

Slides
Access to Slides and Slide Platforms
Slide Chute Entrance
Sliding Surface
ExitRegion
ClearZone for Slides

Swings
General Requirements
Conventional To-Fro Swings
Tire Swings
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6.6 Rotating Equipment
6.6.1 Swinging Gates
6.6.2 LDg Rolls
6.6.3 Merry-Go-Rounds

6.7 Seesaws

6.8 Spring Rocking Equipment

Note: The numbered sections above contain reguirements that could be adopted as law. In some
cases, these requirements are followedby italicized text that is the rationale for the requirement
Where appropriate, additional recommendations are included. CFA views these provisions as
those that will help achieve an even safer outdoor play environment Also where appropriate,
introductory explanations are given at the beginning of major sections.

An asterisk (*) follows all requirements that are the same as a recommendation contained in
theCPSC Handbook for Public Playground Safery.
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6.1 Climbing Components

Most climbing components serveas a means of access to or egress fromanotherplayevent or
eventson a composite structure. Some, however, mayalso be designed as separate playevents.

Climbing components vary greatly in theirlevelof challenge. The leastchallenging climbing
components include: ramps, stairways, step ladders, steppedor layeredplatfonns,stepping
timbers, balance beams, tunnels, and solidbridges. Climbingcomponents thatpresent an
intermediate challenge include: rung ladders, suspension bridges,chinning bars,parallel bars, and
domeclimbers. Structures that requiremoreadvanced coordination and balance for successful
climbing and, therefore, presentgreaterchallenges include: arch ladders, tire climbers, net
climbers, and sliding poles. In addition, because upperbodydevicessuchas overhead horizontal
ladders and overhead ringsrequirechildren to support all of their weightwith their bands (as
compared to otherclimbing components whichallow foot supportas well), theycanbeespecially
difficult to maneuver. .

6.1.1

6.1.1.1

6.1.1.2

6.1.1.3

6.1.1.4

GENERAL REQUIREl\IENTS

Allplay areas shall provide a rangeof challenge with a variety of climbing
components.

When children can 11U1ke choices andseleaplay eveus suitedto their individual
skill levels, they are less likely to get hun.

Composite structures shall be designed so that the mode of use, levelof challenge,
andplay and traffic patterns of adjacent components are compatible.*

Climbing equipment shallnot haveany obstructions, climbing rungs, or structural
components on the interior of the structure whichcould interrupt a fall to the
protective surfacing belowand causean impactinjury.

The fall height of climbing equipment - which is theheight oithe highest climbing
component -- shallnotexceed7 feetabovethe protective surfacing,

Limitpotential/allheights iscritical, because mostclimbing equipment-related
injuries arecausedbyfalls andbecausefalls causethemostserious injuries.

Additional 'Recommendations:
Play equipment should incorporate large platforms that can accommodate several children at a time together with
multiple means of access/egress. This design strategy contributes to safer use ofbothcomposite structures and .
separate play events, particularly free-standing slides.
It is recommended that the fall height of climbing equipmeut not exceed6 feet above the protective surfacing as
an added precaution against serious fall injuries,

6.1.2

6.1.2.1

RAl\IPS

Access Slope -- The slope of ramps shall not exceed 1 foot to 8 feet (vertical to
horizontal).*
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This maximum slopefor ramps is consistent with BOCA National Building Codes.
II is not, however, intended TO address ramps designedjordisabled access.

6.1.2.2

6.1.3

Width
Ramps intendedfor single-file use shall be at least 16inches wide."

• Ramps intended for use by more than one child at a time shall be at least
40 inches wide.*

The minimum width/or single-file ramps is based on the shoulderbreadthofthe
Largest user; theshoulderbreadthofa 95th percentile12-year-oldis 15. 7inches.
The minimum widthfor rampsfor use by more than one childat a time is based on
twicethe shoulder breadth ofthe largestuserplus an allowance for space between
children:

STAffi\VAYS, STEP LADDERS, AND RUNG LADDERS

Stairways have steps intended primarily for foot support Step ladders also have steps, but due to
their steeper slopes,are intended to require foot support as well as a limited degree of hand support
-- there is more climbing involvedwhen negotiating a step ladder thana stairway. Rung ladders
require even more climbing, and the rungs are intended to be used for both hand and foot support.

6.1.3.1

6.1.3.2

6.1.3.3

6.1.3.4

6.1.3.5

6.1.3.6

All steps and rungs shall be securelyattached to their sidesupportsand shall not
turn or wobble when stepped on or grasped.

All steps and rungs shall be horizontal within a toleranceof ± 2 degrees.

When risers on stairwaysor stepladdersare closed, their design shall allow for
drainageand prevent the accumulation of debris." Drainage holes shall preclude
finger entrapmentand pinching.

All steps and rungs on stairways and ladders shall be evenlyspaced. This
requirement also applies to the distance between the top stepor rung and the
underside of the platform it serves.*

Access Slope
Stairways shall have slopes no greater than 35 degrees.*

• Step ladders shall have slopes between 50 and 75 degrees.*
• Rung ladders shall have slopesbetween 75 and 90 degrees.*

Vertical Rise - Vertical rise is the tread-to-tread distance between two .
consecutive stepsor rungs. The same requirementsalso apply to the distance
between the top stepor rung and the undersideof the platform it serves.

On stairways and stepladders, vertical rise shall not exceed 12 inches. Unless the
distance between interioropposing surfacesof consecutive steps is less than
3.5 inches or greater than 9 inches, all risers shall be closed to conform with the
entrapment criteria (see Section 4.7.4).·

On rung ladders, vertical rise shall not be greater than 12inches. To satisfy the
entrapment criteria (see Section 4.7.4) and because thedesign of rung ladders does
not allow closed risers, the distance between interioropposing surfaces of
consecutive rungs shall not be between 3.5and 9 inches.*
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The vertical rise0/steps and rungs shallsimultaneously meettwo criteria (see
Figure 6-1):
(1) The distance between interior opposing surfaces ofconsecutive steps or rungs
as wellas the distance betweenrhe topstepor rungandthe undersideofthe
platform it serves shallprecludethe possibility ofemrapmetu. Entrapment crireria
prohibitopeningswith. an interiordimension between3..5 and 9 inches.
(2) The distance betweenthe topsurfaces ofconsecutiveSteps shall not exceedthe
Step heighta/the smallest user. Thestepheight ofa 5th percentile 5-year-oldis
12.5 inches.

A is the vertical rise betweenconsecutive steps
or rungs, which is thevertical distance from tread
to tread.

B is the distance between interioropposing
surfaces of consecutive steps or rungs, which is
subjectto entrapmentrequirements.

StaiI'\Vays and St~ladders
For school-age children, A must not exceed
12 inches, and unless B is smaller than
3.5 inches or greater than 9 inches the openings
between steps must be closed to preclude
entrapment

Rung Ladders
For school-age children, A must not exceed
12 inches, and B must not be between
3.5 inches and 9 inches to preclude entrapment.

Fi2U%'e 6-1: Vertical Rise: Criteria"

Tread or Rung Width
• Stairways and step ladders intended for single-fileuseshallbe at least 16 inches

wide.*
Stairways and stepladders intended for use by morethanone child at a time
shall be at least 40 inches wide.•

• Rung ladders shall beat least 16 inches wide.*

Theminimum tread and rung "t\-idrhs arebasedon theshoulder breadth ofthe
largest user; the shoulderbreadth for a 95thpercentile 12-year-old is 15.7 inches.

Because older children canmanage eitherstairways orstep ladders without the use
a/handrails on both sides, they can bothbe widerthansingle-file. For stairways
and step ladders intended/or use by more than one childax a time, the minimum

+ This Figure is an adaptation of a Figure in the Comsis Report (Ratte et al., 1990).
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. width is based on twice the shoulderbreadth ofthe largest userplus an allowance
for spacebetweenchildren.

No maximum is specifiedfor rung ladderssince their intendeduse involves both
handandfoot supportwhich can be provided by the rungs themselves.

Tread Depth
On stairways with either open or closed risers, tread depth shall be at least
8 inches."
On step ladders with open risers, tread depth shall be at least 3 inches.*
On step ladders with closed risers, tread depth shall be at least 6 inches.*

Because stairways rely primarily on/Dotsupport, a greaier conzaa area/or thefeer
is required, regardless a/whether risers are open or closed In contrast, step
ladders require smaller COTllDCr areasfor thefeet because handsupportandupper
body strengthcontribute to climbing. The values specified are basedon the length
ofa 95rhperceniile12-year-old's foot, which is 10 inches.

Rung Diameter - Rungs shall meet the general requirements for the diameter of
hand-gripping components (see Section 6.2.3).*

SPIRAL STAIR WAYS

Spiral stairways shall meet the general criteria above for straight stairwaysas well
as those regarding slope,vertical rise, and tread width (see Sections 6.1.3.1
through 6.1.3.7).

Tread depth at the outer edge of stepson a spiral stairway shall be at least 8 inches.

When combinedwith requirements for tread width, the above requirement ensures
that children havean adequate contact areafor theirfeet when climbing spiral
stairways.

ARCH LADDERS

Arch ladders consistof metal rungs or wood members attached to convex side supports.

6.1.5.1

6.1.5.2

Arch ladders shall not be the sole meansof access to play equipment*

Arch ladders areconsidered to beoneofthemorechallenging climbing
components. Providing a lesschallenging modeofaccess/egress, such as a
stairwayor step ladder, willensure thatchildren usethe arch ladderbecause they
want to assume itschallenge not because theyareforcedto use it.

The top climbing memberof an arch ladder usedas an access/egress component
shall be no higher than 4 feet above the protective surfacing.

Given the addedchallenge ofarch ladders usedas an access/egress component, a
lowermaximum fall height is warramed sincefalls arecommon during the
transitions from climbing an access/egress component tostandingon the platform .
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Thetopclimbing member of an arch ladderusedas an access/egress component
shall be at the samelevelas the platform it serves.

This requirement is intended tofadlitare the transitionfromclimbingto standing.
Ifthe top member ofan arch ladder used as an access/egress componemis located
above the platfonn it serves, children lnay havedifficultymakingthis transition and
willbe at increased riskoffalls.

The openings formed by the climbing members ofan arch laddershallconform to
theentrapment criteria (see Section 4.7.4).

Rungs used on arch ladders shallconform to the general requirements for the
diameter of hand-gripping components (see Section6.2.3).*

CLIl\IBING EVENTS WITII FLEXIBLE COMPONENTS

Play events such as net or chain climbers (which consist ofa grid of ropes, cablesor chains) or tire
climbers (which mayhave tiressecured tread-to-tread in the form of a sloping grid or suspended
individually by chains or some othermeans) are classified as climbing events with flexible
components. .

6.1.6.1

6.1.6.2

6.1.6.3

6.1.6.4

6.1.6.5

Climbing events with flexible components shall not be thesole means of accessto
play equipment

Climbing eventswithflexible componeras are considered to be one ofthe more
challenging climbing components. Providing a lesschallenging modeof
access/egress. suchas a stairway or step ladder. willensure that children use the
climbing eventwithflexible components because they want to assumeits challenge
notbecause they areforced to use it.

Thetop climbing member of a climbingeventwith flexible components shall be no
higherthan 5 feet above the protective surfacing.

Given the addedchallenge ofa climbing eventwithflexible components. a lower
maximum fall height iswarranted sincefalls are common during the transitions
from climbing an access/egress component to standing on the piarform .

The top climbing member of a climbing eventwith flexible component usedas an
access/egress component shall be at or belowthe level of the platform it serves.

This requirement is intended tofacilitate the transitionfrom climbing to standing.
Ifthe top member ofa climbing event wuh flexible component used as an
access/egress component is located abovetheplatform it serves. children mayhave
difficulty making this transition andwillbe at increased riskoffalls.

All openingswithin climbing events with flexible components or formed between
their components and other structural componentsshallconform to the entrapment
criteria (see Section 4.7.4).*

Climbing events with flexiblecomponents shall be securely fixed at both ends,"
and anchoring devices shall not present trip hazards.
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6.1.7.1

6.1.7.2

6.1.7.3

6.1.7.4

6.1.7.5

6.1.7.6

6.1.7.7
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SLIDING POLES

Sliding poles shall not be the sole means of access to or egress from play
equipment.

Sliding poles are considered to be oneofthe more challenging climbing
components. Providing a lesschallenging mode ofaccess/egress such as a
stairway or step ladder, MIl ensure that children use the slidingpole because they
want to assume its challenge not because they areforced to use it.

Sliding poles shall be continuous with no protruding bolts or seams along the
sliding surface.*

Sliding poles shall not change directionsalong the sliding portion.•

The horizontal distancebetweena sliding pole and the edge of the platformor other
structure used for access shall be at least 18 inches; this minimumdistance shall be
satisfiedalong the entire lengthof the pole.*

All points on the sliding pole at or above the level of the access structurewhere a
child is likely to reach for the pole shall be no greater than 20 inches away from the
vertical plane of the access structure.*

The requirements for minimum and maximum distancesbetween a slidingpole and
irs access structure ensure that there issufficient bodyclearancefor the largest user
to slide down the pole unimpeded whilesimultaneously presenting a reasonable
challenge for the reaching abilities of the minimum user.

The sliding pole shallextend at least 38 inches above the level of the access
structure.*

This requirement is intended to helpchildren maintain a balancedposition while
grasping the pole to begintheirdescent. This dimension represents a point between
theshoulderheightand vertical gripreach ofthe smallest user; the suprastemale
heightofa 5th percentile 5-year-o/d is 30.5 inches, andthe verticalgrip reach ofa
5th percentile 5 year-old is 44.8 inches. The 38 inchesminimum heightextension
approximates the smallest user's reach heightOJan angle which is comfortable to
mounta sliding pole. It is assumed that older userswillbe able to successfully
mount the equipmentfrom a crouching position ifnecessary.

The diameter of a slidingpo., shall not exceed 1.9 inches.*

This valueallows thepoleto have structural integrity and Stabilitywhile also
accommodating relaiively goodgripstrength and thehandsizesofanticipated
users.

The design of the access structure for sliding poles shall minimize the possibility of
interference from surrounding play traffic that may be out of the user's sight lines
from the top of the pole and during descent.*
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6.1.8.1

6.1.8.2

6.1.8.3

6.1.9

6.1.9.1

6.1.9.2

6.1.9.3

6.1.10

6.1.10.1

6.1.10.2

6.1.10.3

.
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TIJRNING OR CHINNING BARS

Tuming or chinning bars shall have a circular cross-section.

The diameter of turning or chinning bars shall conform to the general requirements
for the diameter of hand-gripping components (see Section 6.2.3).

Turning or chinning bars shall be at least 4 feet but not more than 6 feet above the
protective surfacing.

This range ofacceptable heightsfor turningbarsis imended to ensure thor the
largest userswillnot hit theirhead whenhanging from theirkneeswhilealso
ensuring that the smallestuserswill not have too muchdifficulry mounting the
equipment. The distance from the largest user'shead to knees was estimatedby
subtracting knee heightfrom staturefor a 95thpercentile 12-year-old; this valueis
42.6 inches. .

PARALLEL BARS

Parallelbars shall be at least 1 7/8 inches but not more than2 1/2 inches in
diameter.

This minimum diameter is required to ensureadequate structural integrity a/the
bars, and themaximum diameter is required to ensure thatchildren cangrasp
enough a/the barfor safe use.

Parallel bars shall be between 18and 24 inches apart, center-to-center,

This range willaccommodate the shoulderbreadth and ann length ofboth the
smallest and largest intended users.

Parallel bars shall not exceed 36 inches in heightabove the protective surfacing.

Limiting the height of parallelbars is an essential means ofreducing fall injuries,
given the addedchallenge ofthis play event. This maximum height, however,
accommodates the chestheights ofboth the smallest and largest intendedusers.

OVERHEAD HORIZONTAL LADDERS

All spacesbetween rungs on overhead horizontalladdersshallconform to the
entrapment criteria (see Section 4.7.4).*

The distance betweenconsecutivehandholds on overheadhorizontal ladders shall
not exceed 15 inches, center-to-center.*

The horizontal distance between the first handhold on an overheadhorizontal ladder
and its access/egress structure, at both ends of the horizontal ladder, shall be
between 8 and 10 inches. -
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6.1.10.5

6.1.10.6

6.1.10.7

6.1.11

6.1.11.1

6.1.11.2

School-AgePlay Areas

This requirement is iruended tofacilitate mount and dismountofupper bod)'
equipment byensuring that the first handholdat eitherend is reachablefor the
smallest userwhilealso minimizing the riskofan impact incident ifa childfalls
from the ft rst handhold.

The maximum height of handholdson overhead horizontal ladders shall not exceed
84 inches from the protective surfacing.

A separate maximum height requirement is warrantedfor upperbody equipment
due to the high level ofchallenge. Because childrenmust supportall oftheir body
weight with their hands, they are at greaterrisko/fatigue and, therefore, falls when
using overheadhorizontal ladders as comparedto otherclimbingcomponents. The
84-inch requirement corresponds to the vertical grip reach o/the maximum user
plus anallowancefor ground clearance. Thevertical grip reach ofa 95th percentile
12~year-old is 78.2 inches.

The maximum height of an access/egress structure servingan overhead horizontal
ladder shall not exceed 36 inchesabove the protective surfacing.

The distance between the top ofme access/egress structure andthe first handhold
must accommodate the vertical gripreach ofthe smallest userwithout making the
equipment difficultforthe largest user to mounudismoum. The verticalgrip reach
ofa 5th percentile5-year-oldis 44.8inches.

Overhead horizontal ladders shallbe located so that children traversing the ladder
cannotinterfere with the play of children on adjacentplayevents.*

Overhead horizontal ladders shall not be locatedadjacent to slides.*

Overheadhorizonta11adders shall not be used as a support structure for swing
seats.

The swinging movements ofchildren generated on overhead horizontalladders
warrant specialprecautions to reduce the riskofimpaa with children on adjacent
play events.

The design of structuresand playevents adjacent to overheadhorizontal ladders
shall discourage climbing on its top support bars or handholds.*

OVERlIEAD RINGS

Overhead rings shallconform to all requirements for overheadhorizontal ladders
specified in Section 6.1.10, except 6.1.10.1 and 6.1.10.2.

The requirement regarding the cenier-to-cenier distance ofrungs on overhead .
horizontal ladders doesnot applyto the spacing ofoverhead ringsbecause, during
use, the grippedring swings through an arcandreduces thedistance to thegripping
surface ofthe next ring.*

Overhead rings shall conform to all entrapment criteria (see Section 4.7.4).
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6.1.13

6.1.14
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TRACK RIDES

Trackrides shall not be included in public playareas, regardless of the age of
intended users. .

CLIl\1BING ROPES

Individual climbingropes shall not be included in publicplay areas, regardless of
the age of intended users.

TUNNELS

Tunnels shall havean interior diameter or cross-sectional dimension of at least
23 inches.

Additional Recommendations: .
It is recommended that runnelsnot be longer than 48 inches. unless the play area is totally enclosed to prevent
publicaccess duringoff-hours.

6.1.15 . SUSPENSION BRIDGES

Suspension bridgesare flexible walkways built of decking material suspended between two
platforms.

6.1.15.1

6.1.15.2

6.1.15.3

6.1.15.4

6.1.15.5

Suspension bridges shall not be any wider than the outerwidthof its support
structure.

The two platformsfrom which a suspension bridge is suspended shall have equal
heights so that the bridgehas the same elevationon eachend.

Spacesbetween planksof a suspension bridge as well as anyopenings between the
firstplankon eitherend and the platformshall not present pinch or crush hazards
(see Section 4.7.3).

Spaces between planksof a suspension bridge as wellas any openings between the
first plankon either endand the platformshallconform to all entrapmentcriteria
(see Section 4.7.4).

Suspension bridges shall conformto all criteria for elevated surfaces (see
Section 6.3), including the requirements for guardrails or protectivebarriers.
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6.1.17
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BALANCE BEAI\1S

Balance beams shallnot be higher than 12 inchesabove the playsurface.*

This maximum height corresponds to the approximate crotch heightofthe smallest
user, in thiscase taking the younger agegroupintoaccountfor addedslff.ery; the
glureal fun-owheight ofa 5th percentile 2-year-old is 11.5 inches. Additional
height is nor necessaryfor play value.

CHAIN OR CABLE WALKS

Chain or cablewalks shallnot be included in publicplay areas, regardless of the
ageof intended users.

Chain or cablewalks presenttripping hazards. Further, lfnot wellmaintained they
provide children with a chainor cable attached onlyon oneend which presents the
risk ofstrangulaiion: Otherplay events canbe usedmore safelyto providechildren
with balancing activities.
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6.2 Hand-Gripping Components

Handrailsand other handholdsare essential in helping steady children as they negotiateclimbing
components.

6.2.1

6.2.1.1

6.2.1.2

6.2.1.3

6.2.1.4

6.2.1.5

6.2.1.6

6.2.2

6.2.2.1

6.2.2.2

HANDRAILS

Continuoushandrails shall be provided on both sides and along the entire length of
all stairways and step ladders.*

Handrails area critical means ofsupport thor helpchildren maintain balance while
climbing up or down the access/egress component. The design ofhandrails shall
be continuous so that children do not have to remove theirhands wh!le climbing.

For spiral stairways, a continuous handrail shall be providedat least along the outer
edge.

Handrails shall be available for use at the appropriate heightbeginning with the first
step.*

Handrail height, which is the vertical distance betweenthe top front edge of a step
(tread nosing) and the top surface of the handrail above it, shall be greater than
23 inches but less than 38 inches.

The values requiredfor handrail heigh! are based on theapproximate elbow height
ofthe smallest and largest users; the elbow heighisfor a 5thpercentile 5-year-old
anda 95th percentile 12-year-old were estimated asThe difference between
suprastemale height and shoulder-to-elbow length- A range is allowedbecause
children are likely to grasp handrails aboveelbowheigh! andsometimes evenat or
above shoulder height. Note, however, thai because the shoulder height
(suprastemale height) ofthe smallestuser, a 5th percentile 5-year-old is
30.5 inches, handrail heights at the upperendofthe range maypresenx some
difficulty to (hesmallest children:

Handrails shall extend high enough at the top of the access to provide uninterrupted
support while a child fully achieves the desired postureon the platform.

Any openings formedby handrails and structural components of the play equipment
shall conform to the entrapment criteria (see Section 4.7.4).*

OTIIER IIANDIIOLDS

Hand support shall be provided to facilitate a child's transition from climbing to
standing for climbing components which serve as access/egress to platforms and
other play events.J!e

Any openings formed by handholds and structural components of the play
equipment shall conform to the entrapment criteria (seeSection 4.7.4).*
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Additional Rt."Comm~ndations:
Options for handholdsother tban traditional han<h'ails include vertical handrails and loop haadgrips, which may
extend out over the lap of the access.*
Single, overhead horizontal bars are not recommended as an alternate means of hand support.

6.2.3

6.2.3.1

6.2.3.2

DIAMETER OF HAND-GRIPPING COMPONENTS

Handrails, handholds, rungs and other components intendedto be graspedby the
hands shall have a diameter or maximum cross-sectional dimension between
0.95 and 1.67 inches.*

When hand-gripping components are intended to be grasped such that users are
supporting their entirebody weightby their hands, theyshall be generally round in
cross-section with a diameter between 0.95 and 1.55 inches.*

Additional Recommendations:
To benefit the weakest children, a diameter of 1.25 inches for hand-gripping components is preferred."
Requirements for the diameter of hand-gripping components are based on anthropometric data related to grip
strength and band size. Grip strength for the minimum user peaks at a diameter ofabout 1.25 inches, which
also allows at least three-quarters of the..smallest user's hand to enclose the component.
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6.3 Platforms and Other Elevated Play Surfaces

6.3.1 GENERAL REQUffiEl\rlENTS

6.3.1.1

6.3.1.2

6.3.1.3

Platforms shall be within ±2 degreesof a horizontal plane."

All transitional play surfaces, such as platforms, landings,walkways, and ramps,
shall allow for properdrainage" and prevent the accumulation of debris. Drainage
holes shall precludefinger entrapmentand pinching.

Structureswith roofs shall be designed to discourageclimbing on top of them.

AdditionalRecommendations:
For platforms above 5 feet in height. it is recommended that a landing or intermediatestanding surface be
provided wherechildren can make a decision not to continue tht=ir ascent.'"

6.3.2 GUARDRAILS AND PROTECTIVE BARRIERS

Bothguardrails and protective barriersare intended to prevent inadvertent fallsoff elevatedplay
surfaces. Protectivebarriers, however, are intended to provide a greaterdegreeofproteetion:
in addition to preventing falls over the edge,protectivebarriersare designed to prevent intentional
attemptsby children seekingto defeat the barrierby climbing either under or through it.

Guardrails and protective barriersare an essential meansofpreventing injuriesdue to falls.

6.3.2.1 General Requirements to Protect Against Falls from Elevated
Surfaces

6.3 .2. 1 . 1 Guardrails or protective barriers shall be providedon all elevatedsurfaces, such as
platforms, walkways, landings, ramps, and other transitional play surfaces, in
accordance with the following requirements. An elevated surface is exemptfrom
theserequirements if a guardrail or protectivebarrierwouldinterferewith the
intendeduse of the equipment; this includes mostclimbing components and
platforms that are layeredso that the fall heightdoes notexceed30 inches.•
• Any elevated surface that is more than 30 inches abovethe underlying surface

shallbe protected with either a guardrailor protective barrier.*
• Guardrailsare acceptable for elevatedsurfaces greater than 30 inchesbut less

than or equal to 48 incheshigh.·
• . Any elevated surfacethat is more than 48 inches above the underlying surface

shallbe protectedwith a full protectivebarrier.•

The degreeofprotection required depends on the height oftheelevatedsurfacein
combination withthe ageofthe intendedusers. The requirementfor guardrails or
protective barriers starring at a height of30 inches isconsistent with parallel
requiremenis in the Oneand T~..·o Family Dwelling Code (Section R215). In
addition, because olderchildren areat less riskoffalls since theircognitive and
motorskillsare more advanced, protective barriers arenotnecessary at lower
heights.

6.3.2.1.2 All guardrails and protective barriersshall completely surround the elevated surface,
except for the entranceand exits necessary for each playevent.
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6.3.2. 1 .3 Ail guardrails and protective barriers shall provide stationary, non-flexible
protection against falls.

6 .. 3 .2. 1. -I All guardrails and protective barriers shall not impede supervision.*

6. 3 .2 . 1 . 5 All guardrails and protective barriers shall be designed to discourage climbing.*

Horizontalcross-pieces shall notbe used as infi11 below the toprail."

6.3.2.2 Requirements for Guardrails

6 .3 .2 .2 •1 The top surfaceof guardrails shallbe at least 38 inches high and the lower edge of
the guardrail shall notbe more than 28 inches above the elevated surface (see
Figure 6-2).

The minimum heightofguardrails ensures that thestanding center ofgravityofthe
largest useris below the top edge, and thus providesproteaionagainst inadvertent
falls over the guardrail. The standing censer ofgravityfor a 95thpercentile
12-year-old is 35.8 inches.

The maximum distance between the loweredgeofthe guardrail andthe elevated
surface ensures that the smallest usercannot inadvertently walkunder the guardrail.
This measurement corresponds to the chest heigh:araxilla for a ~th percentile
5-year-oJd, which is 27.8 inches.

A is the minimum height of the top surface of
guardrail.

B is the maximum height of the lower edge of a
guardrail.

For school-age children, A must be at least
38 inchesabove theelevated play surface, and
B mustnot exceed 28inches above the elevated
play surface.

Fizure 6-2: Heisbt Requirements for Guardrails"

+ This Figure is an adapation of a Figure in the CPSC Handbook for Public Playground Safety.
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6.3.2.2.2 Guardrailsmay have openingsgreater than 9 inches, but shallnot haveany
openingsbetween 3.5 and 9 inches to conform with entrapment criteria (se.
Section 4.7.4).*

Because guardrails arenot intended to prevent imemional attempts to climb underor
througb them, they may have openings greaterthan 9 tncnes which would allow a
childto pass through withoutbeing at riskofentrapment.

6.3.2.3 Requirements for Protective Barriers

6.3 .2 .3 .1 The top surface of protective barriers shall be at least 38 incheshigh.*

The minimum height ofproteaive barriers ensures that the standing center of
gravity ofthe largest useris belowthe top edge, and thus provides protection

." . against inadvertemfalls overthe guardrail. The standing centerofgravityfor a
95th percentile 12-year-old is 35.8 inches.

6.3.2.3.2 Protective barriers shall not haveanyopenings greater than or equal to 3.5 inches
within the barrier (i.e.,between uprights) or between the loweredge of the barrier
and the elevatedsurface to conform with entrapment criteria (seeSection 4.7.4).*

Because protective barriers aredesigned toprevem childrenfrom climbing underor
through them, allopenings shallbe less than 3.5 inchesso that children arenot at
riskofentrapment.

6.3.3 STEPPED PLATFORAfS

On somecomposite structures, platforms may be layered or tiered so that falls from a higher
platformare terminated by a lowerplatformrather than the ground surface.

6.3.3.1

6.3.3.2

6.3.3.3

The differencein heightbetween stepped platforms shallnot exceed 18inches,
unlessan alternate means of access/egress is provided between the platforms.*

Because children typically climb up steppedplarjorms rather thanstepup, the
vertical rise between stepped platforms maybesomewhat greater than the smallest
user's step height. The stepheightofa 5th percentile 5-year-old is 12.6 inches.

All openingsbetween stepped platformsshallconfonn to theentrapment criteria
(see Section 4.7.4).·

When the heightof the lowerof twoconsecutivesteppedplatforms is greaterthan
48 inches above the protective surfacing, protectiveinfillshallbe provided in the
spacebetween the stepped platforms so that there are no openings greater than
3.5 inches."

Because elevated surfaces above 48 inches in height require protective barriers, the
space between stepped platforms shouldnot allowchildren topass through them,
preventing fails as wellas intentional jumps. To conform to entrapment criteria,
thisspace, therefore, mustnotpreseru any openings greater than 3.5 inches.

Additional Recommendations:
Stepped platforms are a good easy access/egress component for the younger children of this age group.
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6.4 Slides

Slides may be straight, wavy, curved, or spiral and may provide either open bedways or tubes for
descent.

Slidesare now commonly attached to composite structures, although some free-standing slidesare
still available. Alternatively,slide chutescan be built onto thegrade of a natural or man-made
slope; theseare called embankment or hill slides.

6.4.1

6.4.1.1

6.4.1.2

6.4.1.3

6.~.1.4

ACCESS TO SLIDES AND SLIDE PLATFORL\IS

Climbing components and platforms which provide access to slides shall follow the
general requirements stated in Section 6.1 and Section 6.3.1.*

Slide platforms shall be protected by guardrails or protectivebarriers in accordance
with the requirements for elevated surfaces (see Section 6.3.2).*

Slide platforms shall be at least 22 inches long.*

Platforms at the topofslides shallbe long enough to accommodate children asthey
make the transition from a standing to a sliding position. The length ofslide
platforms corresponds to the btatock-to-knee measurementfor the largest user,
which is 22 inches for a 95th percentile J2-year-old.

Slide platforms shall be at least as wide as the slide chute.*

Additional Recommendations:
Because there is a high risk of falls at the top of slides and their accompanying access structures, designs which
incorporate large platforms with multiple means of access/egress and adequate bandholds for transitions,
contribute to the safer use of slides.

6.4.2

6.4.2.1

6.4.2.2

6.4.2.3

6.4.2.4

SLIDE CHUTE ENTRANCE

Slide chutes shall be designed and constructed so that thereare no gaps or spaces
between the platform and the start of the sliding surface.*

The design of the slide chute entrance shall channel the user into a seated position
for sliding. This may be accomplished with a hood, guardrail,or other device.
Such means shall not encourage climbing or other dangerous uses."

Handholds or some other means of hand support shall be provided at the slide chute
entrance to facilitate the transition from a standing to a sitting position for sliding.*

This hand support may be an integral part of the design feature which channels the
userinto a seated position.

The fall height of slides - which is the height of the slidechuteentrance -- shall not
exceed 7 feet above the protective surfacing.
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Limiting the fall height ofslides is esseniialgiven the great risk of'falls and related
potentialfor serious injuries.

Additiopal RecOmmendations:
A single horizontal bar or chain in front of the slide chute entrance is Dot recommended as a means to channel
users into a seated position because children use such components in many hazardous ways.
Special attention to designs which provide extra protection against falls at the top of slides is warranted.
It is recommended that the fall height of slides Dot exceed 6 feet above the protective surfacing as an added
precaution against serious fall injuries.

6.4.3

6.4.3.1

6.4.3.2

6.4.3.3

6.4.3.4

6.4.3.5

6.4.3.6

SLIDING SURFACE

The average incline of the sliding surface, as measured by a Height/Length ratio,
shall not exceed 0.5, and no span of the sliding surface shall have a slope greater
than 45 degrees.

The Height of the slide shall be taken as the vertical distance between the protective
surfacing and the slide chute entrance. The Length of the slide shall be taken as the
horizontal distance between the slide chute entrance and the end of the exit region.

Any change in the slope of the sliding surface (e.g., wave slides) shall not allow a
child to lose contact with the sliding surface."

The sliding surface shall have an inside width of at least 15 inches.

TIu! slide surface width. is imended to accommodate the largestuser, either in a
searedposition or l)ing down since borhare anticipated uses. Becauseolder
children are less likely to slide down headfirst, however, it is acceptablefor the
slide width to be slightly less than the maximum user's shoulder breadth. The hip
breadthandshoulderbreadthofa 95thpercentile 12-year-oldare 13.1 inchesand
15.7 inches, respectively.

For tube slides, the minimum internal diameter of the tube shall be at least
23 inches."

This minimum diameter is requiredto ensure that all intendedusers can slide
through the rube unimpeded.*

Slides shall have sides which are an integral part of the chute design at least 4­
inches high extending along both sides for the entire length of the sliding surface.•

For slides with a circular or semi-circular cross-section, the height of the sides shall
be at least four inches when measured at right angles above a horizontal tine which
is at least 15 inches wide inside the chute.

Tube slides are exempt from this requirement.

Curved and spiral slides shall be designed to minimize the likelihood of lateral
discharge of the user.*
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Metal slides shall face North or be located in shaded areas.*

Metal slides can become hot enough to cause bums ifthe chute is in directSWI.

The sliding section shall not have any seams or joints which could cause
entanglement incidents or in which hazardous debris may collect.

AdditionalRecommendations:
For tube slides, it is recommended that either barriers be provided or surfaces be treated to prevent children from
sliding on top of tube.*
A high level of supervision is recommended for tube slides since children using sucb slides are Dotvisible."
Roller slides are not recommended for public play areas unless frequent inspectionsand maintenance can be
guaranteed....

6.4.4

6.4.4.1

6.~.4.2

6.4.4.3

6.4.4.4

6.4.4.5

6.4.4.6

6.4.4.7

EXIT REGION

The design of all slides shall incorporate an exit region" as specified below.

The exit region helpschildren maintain balanceandfacilitates a smooth transition
from a sitting, slidingpositionto a standing, exitingposition, thereby reducingthe
likelihood offalls and injuries at the lower end ofslides.

The exit region shall be essentially horizontal and parallel to the ground.*

The exit region shall be at least 11 inches long.*

The minimum lengthofthe exit region/or school-age children isthe same as that
for preschool-age children: Because olderchildren arebetterableto maintain
balance when exitinga slide. theydo not need a longer exit region.

The exit region shall be at least 9 inches but not more than 15 inches above the
protective surfacing.

The heigh! ofthe exit region is correlated to the distance between the backofthe
knee andheelf- .the smallest and largestusers. The tibiale height,which is used to
estimate this distance, is approximaiely 9 inches/or a 5thpercentile 5-year-oldand
15 inchesfor a 95thpercentile 12-year-old.

The radius of curvature of the sliding surface in the exit region shall beat least
30 inches.

All slide exit edges shall be rounded or curved, in accordance with Section 4.7.1.*

All slide exits shall be located in uncongested sections of theplay area.*
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A clear zone is required for slides in addition to the fall zone and buffer zones describedin
Sections 4.1.6.5 and 4.2.1.3.

6.4.5.1

6.4.5.2

6.4.5.3

6.4.5.4

A clearzone surrounding the sliding surface shallbe free of otherplayevents and
obstacles, extending from the chuteentrancethrough theexitregion. Thecleararea
shall be at least60 inches high,when measured vertically from the sliding surface
and cover a width of at least20 inches on each side of the sliding surface when
measured horizontally from the inside of the chute sidewalls.

A. clearzone is required 10 protectchildrenfrom impactwith otherequipment or
children while sliding down the chute. The intentofthis requirement is to createan
invisible bubblethat surrounds the slidingsurfaceandthusprotectschildrenfrom
hazardous protrusions andobstructions.

The dimensions ofthe clearzonearebasedon the standing heightandapproximate
lateral grip reach from theshoulderofthe largest user) which are 6.3.2 inchesand
19.7 inches, respectively for a 95thpercentile12-year-old.

Hoods and other designsat the top of slides intended to channel usersinto a seated
position (in accordance with Section 6.4.2.3) are exempt from Section 6.4.5.1 and
may be located within the clear zone. .

Tube slides are exempt from Section 6.4.5.1 and may be located within the clear
zone.

Tube slidesare notsubject to the requiremenifor a clearzone surrounding the
sliding surface, because theirdesign aaually encapsules the userand already
providesthe necessary protectionfrom impact incidents.

Spiral slidesare exempt from Section 6.4.5.1 but shall maintain the following clear
zone. There shall be a clear zone which extends out at least20 inches horizontally
when measured from the inside of the outer sidewall of the chute; thisclear area is
required along the entire outer perimeter as the slide curvesaround.

Spiralslidesareexemptfrom the requirement ofa 6O-inch highclearW11e as well
as the innerhorizontal clearzonespecifiedin Section 6.4.5.1, because their design
prevents otherequipmentfrom encroaching in thesehazardous spaces. The
horizorual clearzoneis requiredfor protection along theotaeredgea/spiral slides.
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6.5 Swings

6.5.1 GENERAL REQUffiEMENTS

Public play areas shall not include the following types of swings."
• Animal Swings
• Multiple Occupancy Swings (i.e., Gliders), except Tire Swings

Swinging Exercise Rings and Trapeze Bars
Rope Swings

Animal swings, gliders, swinging exercise rings, andtrapeze bars are constructed
ofheavy, hard-hitting, rigid materials that may cause serious headimpact injuries.

Rope swings present children with afree hanging rope thaicould cause
strangulaiion hazards.

6.5.2 COl''VENTIONAL TO-FRO SWINGS

6.5.2.1 Swings Seats

6. S •2.1 .1 All swing seats shall be made of lightweight, impact-absorbing materials, suchas
rubber, plastic, or canvas.

Swing seats shall not be constructedof wood, metal, or other rigid materials.*

Using lighrweighi; impact-absorbing materialsfor swingseats helps reduce the
severity ofinjuries ifimpactincidents occur. Rigidswing seats may causeserious
impact injuries.

6.5.2.1 .2 Theedges of all swing seats shall be smoothlyfinished or have rounded edgesand
shall conform the requirements forprotrusions on suspended membersof swing
assemblies described in Section 4.7.2.8.*

6. S•2 .1.3 Allseats for sirr-'e-axis swingsshallbe designed to accommodate only one userat
a time."

6. S .2. 1. 4 The width of the seat surface, which is the distance between the hardware that
connects the swing seat to the suspending elements on each end, shall be at least
18 inches.

The width ofswing seats should accommodate the hip breadth ofall anticipated
users, including adults.

6.5.2.1.5 The seat height of an unoccupied swing shall be at least 18 inches above the
protective surfacing. Note, however, that values greater than this minimum will
make it increasingly difficult foryounger children in this age group to mount the
swing.

Swings should be suspended at a height which allowsThe smallest children to sear
themselves comfortably without being so low that the largest children's feet will
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consistently hit the groundwhile swinging. The heiRhr of16 inches accommodates
thebuttockheightofa 5thpercentile 5-year-o/d (g/urealfurrow heighI is
16.0 inches) as well asthe approximate seated heightofa 95thpercentile
12-year-old (tibiale height, which is the distance from theheel to the backofthe
knee, is 17.6 inches).

AdditjoQal Recommendatinos:
Flexible,strap-type seatsconstructed eitherof molded robberwith a steel insert bonded into the rubberor
polyethylene arerecommended forstrength and durability.

6.5.2.2 Swing Structures

6. S.2.2.1 Single-axis swings shall notbe attached to composite structures.*

6.5.2.2.2 Swing support structures shallbedesigned to discourage climbing..*

Support structures shall not usehorizontal cross-bars, other than the top cross­
beam from which the swings are suspended.*

6. 5 .2 .2 .3 Swing supportstructures shall notalso be an overhead horizontal ladder.

6.5.2.2 •4 Swing hangers shallbe hung widerthan the widthof the swing seat*

Hanging swingsin this manner helps reduceside-to-side movement and, therefore,
thepotentialfor impact incidents.

6. S.2.2. 5 The following clearances shall be provided for swings and swing structures up to a
heightof 5 feet above theprotective surfacing (seeFigure 6-3).
• The horizontal distance between adjacent swings shall be at least24 inches.*
• The horizontal distance between a seat and an adjacent structural component

shall be at least 30 inches.*

D1 = Minimum 30·
02 -= Minimum 24·

Fizure 6-3: Minimum Clearances for SwiD~S+

... This Figure is an adapation of a Figure in the CPSC Handbook for Public Playground Safery.
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The 24-inch minimum clearance required betweenadjacent swingsaccommodates
theshoulderbreadth ofa 95thpercentile 12-year-old (16 inches) with some
tolerance oneach side;at the sametime this distance isnotso large as to encourage
children to run betweenswings.

The minimum clearance required between a swingandanadjacetu structural
component isgreater toprovideextraprotection against injuries causedby impact
with a rigidstructure.

These minimum clearances shall be satisfiedup to a height of60 inches to
accommodaie the stature ofa 95thpercentile 12-year-old.

6. S .2 .2.6 No more than two swing seats shall be suspended within each bay of a swing
support structure."

This requirement is intended to minimize the likelihood ofchildren getting hit by a
moving swing.

6. 5 .2.2 . 7 The fall height of swingswith conventional seats-- which is the height of the pivot
point - shall not exceed 12 feet above the protectivesurfacing.

6.5.2 .2 .8 Swing structures shallbe located away from" other equipment and activities.*

Locating swings awayfrom otherequipment andactivities, preferably in a comer of
theplay area, is an. essential means ofpreventing impact injuries causedby children
inadverteruly running into the path ofa moving swing.

Additional RecOmmendations:
Greater protection against impact injuries can be provided by means of a low barrier at the edge of the buffer
zone (see Section 40201.3), such as a fence or hedge, to separate swings from other equipment. Such barriers,
however, must not bean obstacle in the fall zone or hamper supervision by blocking visibility....
It is recommended that the fall height of swings with conventional to-fro seats not exceed 10 feet above the
protective surfacing.

6.5.3 TIRE S\VINGS

Tire swings are typically suspended in a horizontal orientation from a multi-axis swivel mechanism
using three chains or cables; these swings permit rotation and a swinging motion in any axis.

6.5.3.1

6.5.3.2

6.5.3.3

6.5.3.4

Tire swing support structures shall be designed to discourage climbing."

Support structures shall not use horizontal cross-bars, other than the top cross­
beam from which the swing is suspended."

A multi-axis tire swing shall not be suspended from a structure having any other
swings in the same bay.*

Only one tire swing shall be suspended within a singlebay.

The lower edge of the tire shall be at least 12 inches butnotmore than 18 inches
above the protective surfacing.
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When the tire is held in a position closest to the supportstructure,the distance
between the outer-most edge of the tireand the adjacentuprightof thesupport
structure shall be at least 30 inches (seeFigure 6-4).

-. 30·r­
Mini

, 1 : ~ .•••••••.. ... i·"....... . . ..:':'... ,,.
"..--

Fisure 6-4: Minimum Clearances for TU'e Swin!s·

This clearance is required toprovide adequate spacefor children to reach outwith
their arms andlegs or to lean backwhile sitting onthetire withou: impacting
support structures.

A tire swing structure consisting of only one bay may be attached to theend of a
composite structurebut not between two playevents.

Wherea tire swing is attached to a composite unit, there shallnot be any
access/egress components located within 6 feetof theendof the tire swing structure
which connects to the compositestructure.

The fall height of tire swings- whichis the heightof the pivotpoint - shall not
exceed8 feet above the protective surfacing. .

Additiogal Rc:commendntioos:
Preferably. no swings - including tire swings - will be attached to a composite unit. Younger children in
particular are at great risk of impact injuries caused by inadvertentlyrunning into the path of a moving swing.
It is, therefore. recommended that all swings be located away from other play events.

+ This Figure is an adapation of a Figure in the CPSC Handbookfar Public Playground Salety.
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6.6 Rotating Equipment

6.6.1 S\VINGING GATES

Swinging, rotating gates shall not be included in public play areas, regardless of the
age of intended users.

6.6.2

6.6.2.1

6.6.2.2

6.6.2.3

LOG ROLLS

Hand supportconsistingof a handholdon either side of the log roll shallbe
provided.

A horizontal bar shall not be used as a means of hand supportabove a log roll.

Log rolls shallbe locatedaway from other play events, preferably at the edge of the
play area.

Becauseofthe increasedrisk ofinjuries associated with movingequipment, it
should be separaiedfrom other equipment. '

The fall heightof log rolls -- which is the top of the rotating log or barrel.; shall not
exceed2 feet above theprotective surfacing.

Additional RecOmmendations:
It is strongly recommended that log or barrel rolls be includedonly in play areas where there is constant adult
supervision.

6.6.3 l\·IERRY-GO-ROUNDS

Merry-go-rounds are a common 'type of rotating equipment Most merry-go-rounds consist of a
circular base, close to the ground,which children either sit or stand onand that rotates when
pushed. Some merry-go-rounds designed for youngerchildren are a concave, dish-likeplatform
in which children sit.

6.6.3.1

6.6.3.2

The rotating base of all merry-go-rounds shall be continuous and approximately
circular.*

The difference between the minimum and maximum radii of a non-circular base
shall not exceed2 inches(see Figure 6-5).*

The rotating base shallbe solidand precludeaccessto the undercarriage and
rotating mechanism of the merry-go-round.

. Open-base designs wu]: a benchthat rotates aroundthecentral structureallowing
children to sirfacing the cenieror 10 run inside the bench havebeen attributed to
serious injuries.

The undercarriage and rotating mechanism ofmerry-go-rounds must be enclosedto
eliminatepinch,crush, and shearing hazards.
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c

A • Axis ci Rotation

AS • Minil'i.um Radius

AC • Maxir:-:um Radius

6.6.3.3

6.6.3.4

6.6.3.3

6.6.3.6

6.6.3.7

6.6.3.8

6.6.3.9

8

The difference between dimensions AC
and AS should not exceed 2.0 inct'::s.

Fizure6-5: Minimum and Maximum Radii of a Non-Circular Merrv-Go-Round Platfonn+

The rotating base shall not have any sharp edges,"

Nothing shall protrude beyond the outer edge of the rotatingbase.­

The diameter of the rotating base shall not exceed 8 feet

One means ofreducing thefrequency andseverity ofinjuriesassociated wuh
merry-go-rounds is to limitthe size oftheir rotating base.

All merry-go-rounds, with or without seats, shallprovidea means of hand
support.*

Any handrails or handgrips provided on merry-go-rounds shall conform to the
general requirements for the diameterof hand-gripping components (see
Section 6.2.3) as well as to all protrusion requirements (see Section 4.7.2.7).*

The standing surfaceof merry-go-roundsshall not exceed 1 foot above the
protectivesurfacing.

Limiting the heightofmerry-go-rounds is an imponant meansofreducingfall
injuries. This requirement helps ensure that children can get on andoffthe merry­
go-round easily.

Merry-go-rounds shall be located away from otherplay events,preferably at the
edge of the play area.*

Because ofthe increased riskofinjuries associated with moving equipmeru, iI
should be separatedfrom other equipment.

+ This Figure is an adapation of a Figure in the: CPSC Handbook/or Public Playground Safery.
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Merry-go-rounds shall not be equippedwith an oscillatory (up and down) motion.*

Additional Recommendations:
It is strongly recommended that merry-go-rounds only be included in play areas where there is constant adult
supervision because older children tend to use merry-go-rounds in unintended and dangerous ways when not
supervised
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6.7 Seesaws

Seesaws consist of a board or pole with a seat at each end, supportedat thecenter by a fulcrum.

Given a lackof controland unpredictability, thereare inherent hazardsin thedesignof fulcrum
seesaws. Safe use depends on the cooperativeand complementary behavior of two children.

6.7.1

6.7.2

6.7.3

6.7.4

6.7.5

6.7.6

6.7.7

The fulcrum of seesaws shall not present any pinch or crush hazards.·

Tires, or someother shock-absorbing material, shallbe embedded in the protective
surfacing below the seats, on both ends, of fulcrum seesaws, or be securedon the
undersideof both seats.*

This designtechnique helpscushion the impact whenoneendofthe seesawhits the
ground and also helps protect against limbsbeingc11IShed between the sear andthe
ground.*

Handholds shall be provided for each seat position on fulcrum seesaws.·

Handholds shall not extendbeyond the width of the seesaw andare subject to all
protrusion requirements (see Section 4.7.2.7J.*

,Handholds on seesaws shallconformto the general requirements for the diameter
of hand-gripping components (see Section 6.2.3).

Footrests shall not be provided on fulcrum seesaws.

Seesaws shall not be longer than 12 feet.

Limiting the length ofseesaws is important because iris related to the heightabove
ground which the seatscanattain.

The fall height- whichis the highest attainable position of theseats-- shall not
exceed5 feet above theprotective surfacing.

Because children may experience anuncontrollable drop to the groundduring
seesawuse, it is essential to limit the height ofthesepotential drops.

The distance between adjacent seesawson the samesupport structureshallbe at
least 36 inches.

This requirement is intended to prevent potentially.hazardous interaction between
children on adjacent seesaws. .

Additional Recommendations:
It is recommended that fulcrum seesaws be included only in play areas wherethere is constant adult supervision.

105



School-Age Play Areas

6.8 Spring Rocking Equipment

Spring rocking equipment may be in the fonn of individual seat assemblies mounted on a spring
mechanismor consistof several seat assemblies linked by a common spring mechanism (i.e., a
spring-loaded seesaw).

Although youngerchildren enjoy and benefit developmentallyfrom individual spring rockers, this
equipment typically does not present enough challenge to interest older children. Older children
do, however, enjoy spring platforms.

6.8.1

6.8.2

SPRINGS

The spring mechanismof rocking equipment shall minimize the possibility of
children pinching either their handsor feet between coils of the spring or between
the spring and part of the rocker."

SEAT ASSEl\-mLI~S

The requirementsfor seat assemblies apply to individual spring rockers as well as spring-loaded
seesaws.

6.8.2.1

6.8.2.2

6.8.2.3

6.8.2.4

Seat design shall minimize the likelihoodof the rocker being used by more than the
intended number of children at one time.•

Seat assemblies of rocking equipment shall beno higher than 24 inches above the
protective surfacing.

This maximum height is intended to limitpoteniialfall heights while
accommodating the waist height ofthe largest user, assuming that 5-year-olds are
the typicallythe oldest users ofspring rockers. The waist heigh: ofa 95rh
percentile 5-year-oldis 26.3. Sincechildren actively climbup onto the equipment,
this 24-inch height is also reasonablefrom thestandpoint ofsmaller, younger
users.

Handholds shall be provided for each seat position on spring rockers."

Handholds on spring rockers shallconform to the general requirements for the
diameter of hand-gripping components (see Section 6.2.3) as well as to all
protrusion requirements (see Section 4.7.2.7).·

Footrests shall be provided for each seat position on spring rockers.*

Footrests on spring rockers shall conform to all protrusionrequirements (see
Section 4.7.2.7).·

106



6.8.2.5

School-Age Play Areas

There shall bea minimum distance of 36inches between adjacent seat assemblies
on spring rocking equipment or between i~dividual spring rockers.

This requireme.nt is intended topreventpotentially hazardou: interaction between
children on adjacent seatassemblies ofspring rocking equipmelll.

6.8.3 SPRING PLATFORMS

Thestanding surface of spring platforms shall not be higher than 18 inches above
theprotective surfacing.

It is importam 10 limitthe height ofspring plarforms given thepotentialforfalls.
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Section 7

COMPLIANCE WITH
THE AMERICANS WITH DISABILITIES ACT

The Americans with Disabilities Act of 1990 (ADA), Public Law 101-336, prohibits
discrimination based on disability. ADA mandates that public spaces be accessible to disabled
persons. Outdoor public play areas should, therefore, be accessible to all children, regardless of
ability.

All children have an equal right to play, and all children should be able to play together.
When designing equipment intended for use by disabled children, the design should integrate play
components usable by children with varied abilities. Moreover, similarplay activities and
sensations shouldbe available to all children.

Owners, operators, designers, and manufacturers of play areas and equipment must
consider the impact of ADA and address any Federal, State, and Local requirements which are in
effect governing their playgrounds. All new playgrounds should be designed in compliance with
ADA requirements. Further, consideration should be given to renovatingexisting playgrounds
accordingly. .

Both the CPSC Handbook/orPublicPlayground Safery and the ADAAccessibility
Guidelines/or Building and Facilities (36 CFRPart 1191) suggest that Federal requirements
regarding the accessibility of children's environments, including outdoorrecreational facilities, are
expected to be published. Also, AS1M is developing a set of detailed specifications for the design
of play areas and equipment which are accessible to disabled children. When this information is
available, all designers/manufacturers and owners/operators should put the guidelines into practice
to create environments -- including integrated play equipment -- in which children with varied
abilities can play and learn together.
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Appendix

PARENT CHECKLIST

HOW SAFE IS YOUR LOCAL PLAYGROUND·?

Too many children sufferinjurieson public playground equipment It is estimatedthatnearly
150,000 children are treated in emergencyrooms annually becauseofpublicplayground
equipment-related injuries. Injuries sustainedwhileplaying on playground equipmentare
sometimes fatal; at least 17children die each year as a result of playground-related incidents.

Extensiveresearchhas been conducted to identify the hazards which lead to injuries. The
following checklistcan be used to evaluate the general safety of your localplayground. Checkthe
playground whereyour children play to see how safe it is - includingthe equipmentat your local
schools, parks, communitycenters, churches, and child care centers.

1 • Is there a lack of protective surfacing under or around any play equipment?

Protective surfacing is the most critical safety factor on playgrounds becauseapproximately 7S~ of all
injuries are caused by falls.

Hard. paved surfaces sucb as concrete and asphalt as well as earth surfaces including~ soil. and hard
packed dirt are not acceplable for use under and around play equipmeot. None of these surfaces provides
adequate protection against faJI injuries. Falls onto concrete or asphalt from as low as 2 inches can cause
life-threatening bead impact injuries.

Acceptable protectiveswfacing materials include:
certain loose-fill surfacing materials - such as hardwood chips, wood mulch.pea gravel, and sand ­
when maintained at depths of at least 9 to 12 inches and provided that they are Dotwet or compacted;
certain unitary synthetic surfaces - including some premolded tiles and pour-in-placesystems.

2 • Are pieces of play equipment too close together?
Is there a lack of protective surfacing where children mi"ght fall'? _
A fall zone is the area under and around a piece ofequipment where a child might fall. To reduce injuries.
the fail zone should have protective surfacing mr1 be freeof other equipment Of obstacles onto which a child
might fall.

Stationary climbing equipment should have a faIl zone extending a minimum of 8 feet in all directions
, from the perimeter of the equipment - except on sides where there is no way to get on or off the

equipment, then the fall zone should extend a minimum of 6 feet
The fan zone for slides should extend a minimum of 8 feet from the perimeter of the structure behind
and on each side of the slide. In front of the exit end of the sliding surface, the fall zone should extend
a minimum of 8 feet {or slides 4 feer high or less and a minimum of 10 feet for slides greater than 4
feet high.
The fall zone for swings should extend a minimum of 6 feet from the perimeter of the support structure
on each side as well as a minimum distance of twice the height of the pivot poiDt in front of and
behind the swing seats.

3 .. Is there any equipment too high above ground?
Platforms for climbing equipment and slides, for example. should not exceed 7 feet for school-age children
or 6 feet for preschool-agechildren.

4 • Are swings too close together or too close to support structures?
No more than two swing seats should be suspended in the same section or bay ofth~ support structure.
And. the followingclearances should be provided for conventional to-fro swings:
.. ' The horizontal distance between adjacent swing seats should beat least 24 inches.

The horizontal distance between a swing seat and an adjacent structural component should ~ at least 30
inches.
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No more than one tire swing should be suspended in the same section or bay of the support structure. And.
when the tire is held in a position closest to the support structure. the distance between the outer-most edge
of the tire and the adjacent upright of the support structure should be at least 30 inches.

5 . Do elevated surfaces, such as platforms, walkways, and ramps, lack
adequate guardrails or protective barriers to prevent falls?
Can children fall inadvertently off high elevated surfaces?

6 . Does play equipment have any potential head entrapment hazards?
Any opening - except those where the ground serves as its lower boundary - witb an interior dimension
between 3.5 and 9 inches may cause head entrapment, and such incidents can result in str3Dgulation.
Entrapment may occur when a child enters an opening, either head first or feet first, but cannot withdraw his
or her head because the opening is too small.

7 • Does play equipment have any potential entanglement hazards on which
children may catch clothing or anything else around their neck?
Entanglement incidents can cause strangulation.

Look for open ·S"-type hooks, especially on swings.
Look for protrusions or equipment components which may act as hooks or catch-points, especially at
the top of slides.

8. Does any of the hardware present dangerous protrusions or projections'?
Does any of the hardware appear to be loose or worn?

9 . Are there any exposed moving parts which may present pinch or crush points?

10. Are there any exposed footings or environmental obstacles such as rocks or
roots which may present tripping hazards and/or cause impact injuries'!

11. Does play equipment show any signs of deterioration or corrosion?
Look for loose splinters. large vertical cracks,and decay on wood components.
Look for rust and chipped paint on metal components.
Look for splitting or cracking on plastic components.
Special attention is warranted for deterioration and corrosion 00 structural components which contact
the ground; look for any emerging anchoring problems that maycause instability.

12. Has the play area been poorly maintained or vandalized'?
Look for scattered debris or litter.
Look for missing or damaged equipment components, checking items such as bandholds, guardrails.
swing seats. and benches.

If the answer to any of these questions is yes and you find the hazards described above, contact
the owner or operator of the playground - whether it is the school principal, the local Parks and
Recreation Department, or the child care provider. Let them know that theequipment is not safe.
Share the results of this survey with them and demand that correctiveaction be taken,

A more detailedevaluation of the playground's safety can be completed using Consumer
Federation of America's Reportand Model Lawon Public Play Equipment and Areas (Morrison
and Fise, 1992). All public play spacesand equipmentshould meet thesecriteria. If you find that a
playground where your child plays does not measureup, insist that the equipmentbe upgraded or
removed. Most importantly, ensure that adequate protectivesurfacing gets installedand maintained
under and around all play equipment.
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