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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introdu

ction

Play is the means by which children discover and understand the world in which they live and is an
essential element in a child’s physical and mental growth.

It is important for children’s rounded development that, through play, they arrive at an understanding
of danger which provides a basis for assessing safety in a variety of situations. The balance between
challenge and safety is an important consideration.

The inflatable play equlpment referred to in this lnternatlonal Standard can prov1de different levels of

challenge a

of serious injury whlle allowing chlldren to enjoy themselves when playing in or on lnflatable equip

ibility

ent.

This International Standard acknowledges the difficulties of addressing safety issues by(age criteria
alone becayse the ability to handle risk is based on the individual user’s level of skill\and not| age.
Moreover, users other than the intended age range will make use of the inflatable equipment, in which

case, the pr

It is not the

pvisions of this International Standard still apply.

purpose of the requirements of this International Standard to affecta child’s need to

play,

nor to lessen the contribution that inflatable play equipment makes either to,the child’s development or

meaningful

Where infla
relevant sta

Vi

play from an educational point of view.

Lable play equipment is combined with other items of childrén’s playground equipmen
hdards applying to the other items of equipment is to also-be consulted.

L, the
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Inflatable play equipment — Safety requirements and test
methods

1 Scope

This International Standard is applicable to inflatable play equipment intended for use by children up

to 14

This
prim|
accid
equij

years of age imdividuatty amdasa group activity:

International Standard specifies safety requirements for inflatable play equipment fi
ary activities are bouncing and sliding. It sets measures to address risks andlalso

ents to users for those involved in the design, manufacture, and supply of inf
bment. It specifies information to be supplied with the equipment. The-requirement

laid dlown bearing in mind the risk factor based on available data.

This
or sH

International Standard specifies the requirements that will protéct a child from haz
e may be unable to foresee when using the equipment as inténded or in a manner

reas¢nably anticipated.

This
dom¢
for rq

2

The
indis
refer
I1SO 7
ISO §
ISO 9
ISO/
IEC 4

EN1

International Standard is not applicable to inflatable water-borne play and leisure
pstic inflatable toys, air-supported buildings, inflatablésiused solely for protection, infl
escue, or other types of inflatable toys where the primary activity is not bouncing or sl

Normative references

following documents, in whole or in part, are normatively referenced in this documnj
pensable for its application. For dated references, only the edition cited applies. |
ences, the latest edition of the referenced document (including any amendments) appl

307, Fibre ropes — Determination of certain physical and mechanical properties

124-3, Safety of toys — Pdrt 3: Migration of certain elements

554, Fibre ropes — General specifications

EC 17025, Generalyrequirements for the competence of testing and calibration laboratori
0529, Degreesof protection provided by enclosures (IP code)

177, Impdet attenuating playground surfacing — Determination of critical fall height

3

Terms and definitions

r which the
[0 minimize
latable play
s have been

hrds that he
that can be

equipment,
htables used
liding.

ent and are
For undated
es.

)

For the purposes of this document, the following terms and definitions apply.

NOTE

In order not to confine the application of this International Standard to those items

of equipment

currently in use, and hence, allow freedom of design for the manufacture of new equipment, only the fundamental
forms of equipment and motion are listed.

3.1

inflatable play equipment
structure relying on a continuous supply of air to maintain its shape on or in which users may play,
bounce, and/or slide

Note

© ISO

1 to entry: Also referred to as an/the inflatable.
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8/ \&
P =
(W | T
AN | | I,
a) Flat-bed b) Castle (3 walled sides, c) A-frame inflatable
(4. onen-sides) 1 onen-side) (3 walled sides-1 onen-si e)
r el J ] ke J \Y hl el el 4 )

d) Bounce/Slide combination e) Multi-play centre f) Obstacle course

g) Inflatable slide h) Enclosed inflatable i) Soft mountain
Figure 1 -£ Examples of inflatable play equipment

3.2
blower
powered mdchine used tecontinuously inflate the structure

3.3
connection|tube
part of the inflatable structure to which the blower (3.2) is connected

3.4

controller

person, company, or hirer (those who hire to others) having responsibility for the overall control,
inspection, and maintenance of the equipment

3.5

operator

person appointed by a controller (3.4) to be in charge of the operation of the equipment at any time
when it is available for use by the public

3.6

attendant

person working under the control and direction of an operator (3.5) to assist in the operation of the
equipment

2 © IS0 2016 - All rights reserved
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inspection body
organization, part of an organization or individual with the appropriate competence to carry out one or
more of the following inspections:

— design review;

— assessment of conformity to design;

— i

nitial testing;

— annual main inspection

3.8
free
grea

[SOU

39
criti
maxi

3.10
oper|
any ¢

3.11
step
step
trang

3.12
ram,|
ramyj
the t

3.13

platform

surfd

3.14
sque
play
whic
with

height of fall
est vertical distance from the clearly intended body support to the impact aréa {3.16)

RCE: [SO 8124-4:2014, 3.8, modified]

cal fall height
mum free heights of fall for which a surface will provide an acceptable level of impact

side
xternal side of an inflatable with no containing wall

to aid the access/egress of users into and outof the playing area (3.22) of the inflatablg
ition between the height of the playing aréa-and the ground

D
to aid the access/egress of users/into and out of the playing area (3.22) of the inflat
Fansition between the heightof the playing area and the ground

ce on which a useramay stand

eze
item whiehis often attached to and forms part of inflatable play equipment (3.1), the
h is to.sglreeze the user whilst not entrapping them while allowing the user to pass th
a degree of difficulty

3.15

below

httenuation

making the

hble making

purpose of
rough a gap

entrapment
hazard in which a body, or part of a body, or clothing, can become trapped

3.16

impact area

area

3.17

surrounding the open side(s) (3.10) of an inflatable

run-out
intended deceleration zone at the bottom of a slide

3.18

anchorage system
method of fixing an inflatable to the ground using stakes

© ISO
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3.19
ballast system
method of fixing an inflatable to the ground using weights

3.20
user height
maximum height of persons allowed to use the inflatable

3.21

free space
space in, on, or around the inflatable that can be occupied by a user undergoing a movement forced by
the equipm 1t (f\u cz\aulylc, o}idius, buuuuius)

3.22
playing area
space in or gn the inflatable intended for play

3.23
falling spage
space in or ground the inflatable that can be passed through by a user falling@from an elevated p4rt of
the equipmgnt

Note 1 to entfy: The falling space commences at the free height of fall (3.8).

4 Safety|requirements
4.1 Materials

4.1.1 Fabrics
Fabrics shal] be flame retardant.

Fabrics and joints in fabrics shall be of adequate tear and tensile strength for the weight of the intended
user and hayve sufficient air retention to énable the inflatable, when pressurized to the level specified in
the operatigns manual, to resume its shape after distortion under load.

The following fabrics shall be used in those structural parts of the inflatable where force or str¢ss is
applied by the user:

a) minimum tear strength'350 N (see test method Annex E);
b) minimum tensilestrength 1 850 N (see I1SO 1421);
¢) minimum coating adhesion 100 N (see ISO 2411).

4.1.2 Thread

Threads shall be non-rotting yarn and at least 88 N tensile strength. Stitching shall be lock-stitch. The
length of individual stitches shall be a minimum of 3 mm and a maximum of 8 mm.

4.1.3 Netting

Retention netting is commonly used to define the playing area to contain the users and to retain items of
mobile play equipment, such as balls. Retention netting shall not significantly impair visibility. Retention
netting shall be strong enough to contain the largest/heaviest user for whom the inflatable is designed.

In order to prevent users from climbing retention netting the mesh size, where the netting is more than
1 m vertical height and accessible to the user, shall be 30 mm or less to exclude users’ feet.

4 © IS0 2016 - All rights reserved
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Where netting is used for roofs and is accessible to the user, the mesh size shall be small enough to
prevent the 8 mm finger rod from passing through (see Figure 2).

Dimensions i

o CI;
[e =]

©

+

n millimetres

Clam
prev
be sd
seali

4.1.4

Ropd
betw
diam

NOTH
The 1

Fibrd
shall]
shall

4.1.5
Zips
and 4
adult

4.1.6

Dang
adve

Figure 2 — 8 mm finger rod

ber netting (commonly laid on slopes to form foot and hand holds) shallbbe secup
ent lifting by the user. The rope from which it is made shall be at least 12(mm in diame

hg so as not to form hard or sharp edges.

Ropes

s shall be fixed at both ends and the total amplitude of swihg shall not exceed 20 % of
een the fixing points, such that it shall not be possibleito'make a loop in the rope of |
eter to allow probe E to pass through (see Figure D.1);

This requirement is intended to remove the riskof strangulation.

ope diameter shall be between 18 mm and.45 mm.

be supplied stating the material used and the safe working load. Monofilament pl
not be used.

Zips

shall withstand air pressires and tension generated within the structure. Zips used f
xits shall be reliablejeasy to use, able to open from both sides, and shall allow access a
s. Zips used for deflation purposes shall have the puller hidden from view (e.g. by a fla

Dangerous-substances and decorative finishes

erous sitbstances shall not be used for inflatable play equipment in such a way that th
'se health effects to the user. Paints and other decorative finishes shall conform to ISO

NOTE

ropes (textile type) shall conform teJSO 9554 or ISO 2307. Alternatively, a workp

ely fixed to
Fer and shall

curely knotted. Strand ends shall be treated to prevent fraying. Carelshall be takep when heat

the distance
hrge enough

certificate
hstics ropes

br entrances
nd egress by
b or pocket).

Py can cause
8124-3.

Attention is drawn to the provisions of European Regulation (EC) No. 1907/

006.[4] Such

materials include, for example, asbestos, lead formaldehyde, coal tar 0115 carbolineums, and polychlormated
biphenyls (PCBs).

4.2

Design

4.2.1 Anchorage

The inflatable shall be provided with an anchorage and/or ballast system and any necessary
accessories enabling the inflatable to be securely fixed to the ground. Each inflatable shall have at least
six anchorage points.

The number of anchorage points shall be calculated in accordance with Annex A. They shall be
distributed around the perimeter of the inflatable (see also 4.2.3) and shall be fitted with metal ends.

© ISO
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The maximum wind-speed in which inflatables shall be used outdoors is 38 km/h (Force 5 on the
Beaufort Scale; see Annex B).

When used outdoors, the inflatable shall be secured to the ground, preferably with ground stakes
where the ground is suitable. Each anchorage point on the inflatable and all of the components of the
anchorage and/or ballast system, e.g. ropes, webbings, metal attachments, stakes, and weights shall
withstand a force of 1 600 N. The direction of the exerted force shall be at an angle to the ground of 30°
to 45°. Ground stakes shall incline away from the direction of the exerted force. Ground stakes shall be
a minimum of 380 mm in length and a minimum of 16 mm in diameter and their tops shall be rounded.
The system shall expose no more than 25 mm of the stake above ground level (see Figure 3).

When the inflatabte d—doors—the—anchorage—andror—batast—system—shotdd—be—used—hen
necessary, tp maintain stability.

Dimensions in millimetres

Key
1 direction] of force
2 rounded|tops

3 ground lgvel

Figure 3 — Examples of ground stakes

On hard stapding where ground stakés cannot be used, the inflatable shall be secured to the groumnd by
equally effeftive method, e.g. attaching each of the anchorage points to fittings already in the ground,
or to sandbdgs or other weights,\if’these are capable of supporting the 1 600 N load. If the inflatable is
secured to g vehicle or other-moevable machinery, such vehicles or machinery shall be immobilized and
be under th¢ control of an.operator.

4.2.2 Stryctural Integrity

The minimym airpressure inside the structural parts of the inflatable shall be 1 kPa (100 mm water
gauge). Inflated chambers that are entered by the user are not considered to be structural paifts of
the inflatab €8 etrrelosed-dome t_y 1% irflatables—Pressuretnthe }J}a_y 1115 areaof-softmountatns shall
be no greater than 0,25 kPa (25 mm water gauge), but shall maintain a pressure sufficient to prevent
grounding. Pressure in the surrounding safety apron of soft mountains shall be at least 1 kPa (100 mm

water gauge; see Figure 4).

The depth of the trough on the surface of any platform shall be a maximum of 33 % of the width of the
adjacent panel measured when inflated (see Figure 5).

Containing walls shall be vertical (90 * 5)°. Towers that support containing walls shall be in the same
plane. Containing walls and towers shall be strong enough to contain the largest and/or heaviest user
for whom the inflatable is designed.

Playing areas, surrounding safety aprons, steps, and/or ramps shall support the weight of the largest
and/or heaviest user for whom the inflatable is designed without grounding (see Annex C for the
test method).

6 © IS0 2016 - All rights reserved
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Key

1  surrounding safety apron
2 tread depth

3 laying area

Figure 4 — Section through a soft mountain

b

Key
a depth of trough — measured when inflated
b  Width of adjacent panel

Figure 5 — Trough depth

4.2.3 Access/Egress

A step or ramp shall be wide enough to cover the entire access/egress aperture with overlap
according to Figure 6.

A stgp or ramp shall/have a tread depth of a minimum of 1,5 times the height of the adjafent playing
area|platform tgwhich it is attached (see Figure 6).

The playing:area of soft mountains shall be completely surrounded by an inflated safety|apron. This
safetly apran shall have a minimum tread depth of 1,6 m times or 0,5 times the height of the playing area
meagured from the ground when inflated and in the unloaded condition, whichever is greater.

In the event of air supply failure, the deflation time shall be sufficient to allow users of the inflatable to
be evacuated safely.

NOTE Deflation time can be considerably lengthened by inserting a non-return flap in the outlet nozzle of
the blower or at the joint of the connection tube and structure.

Inflatables shall be designed to ensure that adults are able to gain access in order to assist users.

On any open side, the free height of fall shall be no greater than 630 mm from the ground in the unloaded
condition (600 mm in the loaded condition).

On any open side, the extent of the impact area shall be atleast 1,2 m. The surface in the impact area shall
meet the requirements for impact attenuation so that the critical fall height of the surfacing, according
to EN 1177 or National equivalent impact attenuation test method, is at least 630 mm. The impact areas

© IS0 2016 - All rights reserved 7
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of adjacent inflatables and/or other play equipment shall not overlap. Materials such as soil, turf, and
sand have some impact-attenuating properties. Impact-absorbing mats may be used (see Figure 7).

1
n 5
\ AN
2
L
a) step detail
1
6
T X
A
2
b) ramp detail
Key
1 overlap 4 ~fread depth
2 opensidp 5y step
3 height of adjacent playing area platform 6 ramp
Figure 6 — Step or ramp detail
2
1 |
3
1 — 2
1]
3 3
3
% —2
| 27 ,
A
3
2 é | A
2
a) Castle type b) Flat-bed
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3\ L

7

|
2

¢) Up and over slide

Key
yalled side 4 impactarea
dtleast 1,2 m 5 exit
¢pen side 6 entrahee

Figure 7 — Impact area

AncHorage points in impact areas shall be avoided if possible, but where necessary, anch¢rage points
shall{be connected to the bottom perimeter edge or seam of the inflatable and shall exterld as short a
distgnce as practicable from the inflatable (see Figure 8).

1

2
L
3

Key
1 sideofinftatable
2  impactarea
3 anchorage stake as close as practicable to the side of the inflatable
4  ground level

Figure 8 — Anchorage in an impact area

Totally enclosed inflatables shall have signs indicating exits which shall be visible in all circumstances.
When designed for more than 15 users, there shall be more than one exit and users shall never be more
than 5 m from an exit.

© IS0 2016 - All rights reserved 9


https://standardsiso.com/api/?name=fa260e1ec635bf54e0d990c4b9e5d677

IS0 20187:2016(E)

4.2.4 Blowers

Blowers shall be protected to a minimum of IP23B as defined in IEC 60529, except that the 8 mm finger
rod, as illustrated in Figure 2, shall be used instead of the jointed 12 mm test finger.

The 8 mm finger rod may pass through the guard mesh, but shall not, in any position, come into contact
with any moving part, hot surface, or exposed electrical connections.

The blower shall be positioned at least 1,2 m from a walled side and 2,5 m from an open side. The
connection tube shall be long enough to allow this.

If a blower is sited inside the inflatable structure, it shall be at least 2,5 m from the playing area, safety

apron, step,
The blower,

NOTE S¢
4.2.5 Ent

4.2.5.1 Ggd

Test probes

and/or ramp.
including cabling and controls, shall not be readily accessible to the public.

ealso 4.2.7.
fapment

tneral

shall be applied with a force of 222 N, unless otherwise stated in the text.

4.2.5.2 Entrapment of the head and neck

Inflatables 4
by either he

Hazardous 5

b)

10

complef

partiall

hall be constructed so that any openings do not.cte€ate head and neck entrapment haj
hd first or feet first passage.

ituations in which this type of entrapment\can be encountered include the following:
ely bound openings through which a user may slide feet first or head first;

y bound or V-shaped openings;

other openings (e.g. shearing or moying openings).

Compld

Accessil
be teste

Probes
head pr

Partial

tely bound openings

ble completely boundyopenings with a lower edge more than 600 mm above a platform
d in accordance with D.2.1.

C or E shall*dot pass through any opening, unless it also allows the passage of the
pbe D.

y bound and V-shaped openings

ards

shall

arge

Partiall

y bound and V-shaped openings with an entrance at 600 mm or more above a platform

be constructed so that either

1) the

opening is not accessible when tested in accordance with D.2.2, or

shall

2) if accessible at a position of 600 mm or more above a platform when tested in accordance
with D.2.2, depending on the angular orientation range of the opening (see Figure D.4), shall

con

form to the following:

Range 1: (Template centre line #45° from vertical) When the template apex contacts the base
of the opening, the depth of the opening shall be less than the length of the template to the
underside of the shoulder section;

Range 2: (Template centre line from horizontal to +45°) When the template apex contacts the
base of the opening, the depth of the opening shall be less than the “A” portion of the template. If

© ISO 2016 - All rights reserved
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the depth of the opening is greater than the "A” portion of the template, all parts of

the opening

above the "A” portion shall also allow insertion of the shoulder section of the template or probe D;

Range 3: No template test requirements.

c) Other openings (e.g. shearing or moving openings)

Non-rigid members (for example, ropes) shall not overlap if, by doing so, they create openings that
do not conform to the requirements for completely bound openings.

4.2.5.3 Entrapment of clothing/hair

Inflatables shall be constructed for hazardous situations including the following:

a)

b)

Slide
togg

The
free

NOT]H
mate
does

Spec
poleg

Roof
Spin
NOTH

aps or V-shaped openings, in which a part of clothing can become trapped while; or 1
efore the user is undergoing a forced movement;

rotrusions, in which clothing entrapment can be encountered are not created.

s shall be constructed so that openings located within the free space.(see Figure 9) do
e when tested in accordance with D.3.

Cylindrical space is shown in Figure 9 and its dimensions are given in Table 1. In detg

1 The toggle test (see D.3) is restricted to the free space,as practical experience has show
Fials and connections between different parts can vary over time. The definition of free sp3
hot include the three-dimensional area in which the falling movement takes place.

al consideration should be given when using.elements of circular cross-section, e.g. rot
, to avoid clothing entanglement within the'falling space.

5 shall be constructed so that they donot trap the toggle when tested in accordance w
lles and rotating parts shall be gonstructed so as to prevent entanglement of clothing

2 This can be achieved by.use of suitable covering or shields.

space, the possible movements of the equipment and the uSer shall be taken into accoul[:t.

mmediately

not trap the

rmining the

that natural
ce (see 3.21)

ind tubes or

th D.3.

br hair.
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b) Example of a slide

Figure 9 — Free space

Thable 1 — Dimensions of the cylinder for the determination of the free space
Dimensions in millinjetres
Type of use Radius (a) Height (h)
Standing 1000 1800
Sitting 1000 1500
Hanging 500 300
NOTE 1 In calse of hanging, h = 300 because of the possibility.that the user pulls himself or herself up.
NOTE 2 In cefrtain cases, the dimensions of the free space’ can be altered. In some cases, these will be given in the pajrts of
this Internatignal Standard covering individual types of'equipment.

4254 Fi

Inflatables {
while the re|

Openings w
a lower edgg

ngers entrapment
5t of the body is ma@wing or continuing in motion involuntarily, e.g. sliding, bouncing.

e more than 0 ' m above the platform, when tested in accordance with Annex D (D.4),

hall be constructed se that there are no hazardous gaps in which fingers can be trapped

thin the free space, where the user is subjected to forced movement, and holes which

have
shall

conform to ¢ne of the-following requirements:
a) 8 mm flingerirod (see Figure 2), when applied with a force of 30 N, shall not pass through the
minim cross section of the opening and the profile of the opening s e rod

hall be such that the
Q-

b)

12

if the 8 mm finger rod passes through the opening, the 25 mm finger rod (see Figure 10), when
applied with a force of 30 N, shall also pass though the opening provided that the opening does not
permit access to another finger entrapment site.

© ISO 2016 - All rights reserved
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Dimensions in millimetres
100+1

Figure 10 — 25 mm finger rod

4.2.5.5 Body entrapment

Adjagent inflated surfaces shall be more than 120 mm apart if the aperture formed.is more than 200 mm
deep|(see Figure 11).

3
/\l_/l | .
\_ —
B-\-5

a] Wall to tower attachment at A forms an entrapment point; wall to tower attachment at B
does not form an entrapment point

(Ua)

b) Large slide at B forms an entrapment point; the ball fixed at A does not form an
entrapment point

© IS0 2016 - All rights reserved 13
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Key

B W N R

walled castle viewed from above
section across playing area

wall to tower attachment point
more than 200 mm

:2016(E)

less than 120 mm
wall to tower attachment point
less than 200 mm

xR N O v

8 more than 120 mm

Figure 11 — Entrapment

Inflatable tunnels

— An inflJtable tunnel of 75 cm length or less shall, for the purposes of this International Standaj

regarde
— Atunng
— Atunng
Inflatable sq
— Asquee
— Thedia

— The sm
applicat

— The ent
diametd

4.2.6 Han

There shall
(e.g. outside

Users shall 1
structure w

d as a squeeze.

| of between 75 cm and 2,0 m length shall be of at least 50 cm internal diameter.
| of more than 2,0 m length shall be of at least 75 cm internal diameter.

ueeze

ze shall not be longer than 75 cm.

meter of the initial opening shall be at least 40 cm.

hllest aperture of the squeeze shall allow the large head probe to pass through wit
ion of a force of 222 N.

ire length of the inner squeeze panel shall be capable of being expanded to at least 4
I.

d objects, sharp angles, and edges

be no hard and/or sharp angles or"edges in any part of the inflatable accessible to the {
seams with a raw edge, square inflated corners, sharp-pointed cones).

lot be able to come into conmtact with any hard object placed inside or adjacent to the inf
hile it is in use or during accidental deflation.

Any hard object positioned ovefthe playing area and supported by air pressure shall have an addit

independen

4.2.7 Eleq

Electrical in|

[ support systent.

trical installations

stallations shall conform to applicable national standards/regulations.

d, be

h the

0 cm

ISers

lated

jonal

Controls of ¢

leetrical installations shall not be readily accessible to the public.

Electrical cables shall be secured away from users and the public.

4.2.8 Siting

The inflatable shall be sited well away from possible hazards, such as overhead power lines or other
obstacles with hazardous projections (e.g. fences and/or trees).

The inflatable shall not be erected on a site with more than a 5 % slope in any direction.

The site shall be cleared of debris and/or sharp objects on, or embedded in, the surface.

If, for crowd-control purposes, a perimeter fence is used, it shall be at least 1,8 m from walled sides and
atleast 3,5 m from open sides. A gateway shall be 1,0 m wide (see Figure 12).

14
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Key
\

q

Ul s W N

]

A cle

extent of this clear area shall. Be established by dividing the height of the highest platform

mini

Ane
or w
the h
resu

dqtleast 1,8 m

dtleast 3,5m

L —

valled side

pen side
m gateway

Figure 12)— Positioning of perimeter fence

ar area, free of any obstacle)that could cause injury, shall be maintained around the in

mum clear area shall\be 1,8 m on walled sides and 3,5 m on open sides (see Figure 13).

kception to this-rale is when an inflatable, with inflated walls, is sited directly against
hlls, for example; the walls of a building. In such a case, the solid wall(s) shall be 2,0 m
ighest platferm height, unless the platform has a permanent roof. Use of this except
t in theCreation of additional hazards.

Flatable. The
by two. The

a solid wall
higher than
on shall not

© ISO

2016 - All rights reserved
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Dimensions in metres

Key
x  height of
y  extent of

4.2.9 Containment

Containing Y
to the platfq

Walls for c
greater tha

Inflatables ¥
to at least th

Inflatables ¥
1,25 times t

Inflatables ¥
(see Figure

The minimu
of the platfo

rm to the under-side of the roof, shall be atleast 0,75 m.

highest platform
clear area

Figure 13 — Clear area around inflatable

rm.

bntaining users, known as outside, walls, are required where the platform heig
h 0,6 m.

vith a platform height between 0;6 m and 3,0 m shall have a containing wall height ¢
e height of the user. Containing walls of 1,8 m height are sufficient for users of any hei

vith a platform height between 3,0 m and 6,0 m shall have a containing wall height at
he height of the user; (o the platform area shall be permanently roofed to contain the u

vith a platform height over 6,0 m shall have containing walls and a permanent roof f
14).

m internalyheight of such containing walls and permanent roof, measured from the su

vall height shall be measured from the surfage*of the platform to the top of the wall at 90°

ht is
pqual
oht.

least
ser.

itted

rface
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Dimensions in millimetres

= 6000

=3000 | =3000

= 600

< 600

‘I/} 2//. 3/, s&/f 5/;

Key

1 1o containing walls required

2 dontaining walls required of user height

3  dontaining walls required 1,25 times user height

4  3lternative to 3, add a permanent roof

5 Both containing walls and permanent roof required

Figure 14 — Containingwall heights on platforms

4.2.10 Wall heights on slopes
Slopé¢s of less than 30° shall be treated as a platform.

Contpining wall heights on slopes:shall be measured from the surface of the slope to the top of the wall
at 90° to the slope.

The height of the containing walls on the slope of a slide or climbing ramp of more than 30f inclination
shalllbe, for the first metet at the top, at least the height of the user and for the remainder, 4t least 50 %
of the height of the user (see Figure 15).

On alslope or climbing ramp over 6,0 m high, containing walls and a permanent roof shall b fitted. The
minimum interhal height of such containing walls and roof, measured from the surface offthe slope to
the undersside of the roof, shall be 75 cm.

On bpunce/slide combinations, where the highest platform height is 1,5 m or lower (measufed from the
ground) and provided that users are forced to sit or crouch on entering the slide, containing walls for
the highest 750 mm of the slope shall be at least 50 % of user height and for the remainder of the slope,
atleast 300 mm.

© IS0 2016 - All rights reserved 17
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7
A\
___\:___ ‘%
72 B I N
PO \::: 3
! A
8 ~

6
- /
10
Key
1 first metye of slope 6  more than 30°
2 wall height 7  wall
3 user height 8 platform surface
4 50 % of yiser height 9 sliding surfacé
5 platform height 10 run-out

Figure 15 — Containing wall héights on slopes

4.2.11 Run-out

All slides shall include a run-out section at the(bottom which shall have an average inclination df not
more than 1j0°.

The length of the run-out section, measured from the end of the radius or angle at the bottom df the
sliding section, shall be a minimum,ef.50 % of the height of the highest platform of the slide meaqured
from the gr¢ound and in any case, a minimum of 300 mm.

When a stop-wall is fitted at.the’end of the run-out section, 50 cm shall be added to the length df the
run-out. The height of a step-wall shall be at least user height. The height of the containing walls op the
sides of a rupn-out sectioriffitted, shall be at least 50 % of the user height.

4.2.12 Ventilation

The playing|areashall be well-ventilated.

4.3 Number of users

To determine the maximum safe number of users allowed to play on an inflatable at one time, the
designer shall consider all circumstances which might affect the safe number.

These include the following:

a) height of the user;

b) size of the playing area;

c) type of activity, e.g. bouncing, sliding;

d) inflated shapes mounted on the playing area;

18 © IS0 2016 - All rights reserved
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e) access and egress.

This list is not exhaustive.

4.4 Supervision
An inflatable shall not be used without supervision.
When an inflatable is unattended, it shall be deflated and the power source disabled.

The controller shall determine the number and suitability of supervisory personnel required to operate
inﬂa tobloc cafalu by caoncidarinag mattarc cii e hacthao oot b aficnrc oarlead on 10 'latables' the

ForoTC o OO ey 0y COT O TO e T T g o e T O o O T oot C O AT T T o T T T o T o S O o C o o T IS o Ot 1ot

age df the users, the environment in which inflatables are being used, the visibility of playirlg areas, and
the information provided by the manufacturer/supplier. Supervisory personnel consists, of ¢ne operator
and 4s many attendants as determined by the controller. Supervisory personnel shall,beleasily recognized.

5 Test methods and reports

Before testing, the equipment shall be assembled according toCthe manufacturerfs/supplier’s
instrjuctions. Testing shall be carried out using the most appropriateésmethod, e.g. measurement, visual
exanpination, and practical tests.

Test reports shall be prepared in accordance with ISO/IEC 17025-and shall include at least the following:

a) mumber and date of this International Standard;

b) dletails of the equipment tested;

c) details of the condition of the equipment including any defects observed;
d) {estresults.

Test reports shall be supplied upon request to owners/controllers/operators.

6 Information to be provided by the supplier/manufacturer

6.1 | General product information

The $upplier/manufactitrer shall provide information in the appropriate language(s) of the country in
which the equipmenyis to be installed and used. The information shall

a) lbe printedlégibly and in a simple form,

b) e conveyed using illustrations, wherever possible, and

6.2 Pre-information

The supplier/manufacturer shall provide information concerning the safety of the equipment prior to
accepting an order. This information shall include at least the following where relevant:

a) height clearance and space required to operate the equipment safely;
b) surfacing requirement;
c) overall packed dimensions and weight;

d) intended age range or height range and number of users allowed;

© IS0 2016 - All rights reserved 19
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e) certification of conformity with this International Standard.

6.3 Installation information

The supplier/manufacturer shall provide installation information which shall include at least the
following:

a) list of equipment;

b) method of anchorage and number of anchor points;

) maximym-safe-wind-speed;

d) siting, Height, and space requirement;

e) maximym allowable slope of the site;

f) crowd dontrol measures;

g) need tolkeep users off of the inflatable during inflation and deflation;
h) type anfl size of blower required.

6.4 Operating information

The suppligr/manufacturer shall provide operating information* which shall
following information and instructions:

Need for/to [of the following:

a)
b)
c)
d)
€)
f)
g)
h)
i)
j)
k)
)

p)

constant supervision;

admit upers to the inflatable in a controlled and’safe manner;
restrict/the maximum height of the user(to'the design height;

restrict|{the maximum number of users at one time to the design number;
use at lgast the minimum numbey of operating personnel;

users td remove their footwear;

users td remove hard,’sharp, or dangerous objects from their person;
users td remove glasses when practicable;

prohibit the ¢ontsumption of food, drink, and gum;

keep th¢ éntrance free from obstruction;

include at least

prohibit the users from climbing or hanging on the containing walls;
prohibit somersaults and rough play;

operator and/or attendants to watch the activity on the inflatable constantly;

operator and/or attendants to use a whistle or other signal to attract the attention of the users;

operator and/or the attendants to separate larger, more boisterous users from smaller ones;

the

inflatable to be evacuated during refuelling of a blower powered by an internal combustion engine.

The supplier/manufacturer shall also provide information on what to do in the event of an
emergency or accident.

20
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6.5 Inspection and maintenance information
The supplier/manufacturer shall provide information on the inspection and maintenance of the

equipment. The information shall specify the type and frequency of inspections.

7 Inspection, maintenance, and alteration

7.1 Inspection

Inflatable play equipment shall be inspected at suitable intervals to ensure that deterioration in the
equipment is detected and remedied 1n good time.

7.1.1 Routine Inspection
The ¢ontroller shall carry out, or appoint a person to carry out, routine inspection’

Routjine inspection shall be carried out before use each time the equipmentiis made availpble for use.
The ¢heck shall include the following:

— gite is suitable;

— all anchorages are secure and in place;

— ancillary equipment is in position (e.g. impact-absorbinig:mats);

— {there are no significant holes or rips in the fabric of’seams;

— ¢orrect blower is being used;

— internal air pressure is sufficient to give a firm and reliable footing;
— there are no exposed electrical parts'and no wear on cables;

— plugs, sockets, switches, etc. are not damaged;

— ¢onnection tube and blowerare firmly attached to each other;

— Iblower is safely positioned and its mesh guards are intact.

The ¢quipment shall not’be used by the public until any defects identified in the routine inspection have
been|rectified.

7.1.2 Annualinspection

The ¢ontroter shall ensure that an annual inspection is carried out by an inspection body| which shall

include any part of the inflatable and its ancillaries which may affect safe operation of the equipment. It
shall neludachaoclee aftha follavniing.:

TICTro O CCaC OIS Ot CTomo v g

— previous inspection reports and certificates where appropriate;

— identification of the inflatable and blower (e.g. serial numbers);

— anchorage system for wear, rips, or chafing;

— type and number of ground anchors or ballast for conformity with the design specification;
— inflatable structure for wear or rips in the fabric;

— walls and towers (when fitted) for firmness and uprightness;

— internal air pressure to be sufficient to give a reliable and firm footing;

© IS0 2016 - All rights reserved 21
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— internal ties for wear and tear, particularly at loose or exposed ends;

— Dbed seams, wall-to-bed seams, and wall-to-tower connections;

— mesh guards at the inlet and outlet of the blower;

— condition of the impellor and blower casing;

— condition of electrical wiring and/or installations;

— presenc

7.2 Main

7.21 Ge

Carrying ou

7.2.2 Rou
Preventativg
— cleaning
— remova
— rust cor

— cleaning

7.2.3 Cor

Corrective n
Such measu

— replacel
— repairg
— repairg

— repaird

7.3 Alter

e of the fuel cap (petrol-engined blowers).

enance

eral

of repairs while the equipment is in use shall be avoided.

tine maintenance
P measures to maintain levels of safety and performance. Suehmeasures include the folloy
r the inflatable;

of debris and contaminants;
trol on the blower;

b the blower air intake.

rective maintenance

haintenance are measures to correct defects or to re-establish the necessary levels of s§
Fes include the following:

ment of worn or defectivejparts;
f splits or delaminated seams;
f holes and cufs;

r replacement of defective structural components.

htion

ving:

fety.

Alteration t

any part of the equipIment that coutd affect its essentiat safety sitatt only be carrie

] out

after consultation with the supplier/manufacturer or a competent person. The equipment shall only be

put into use

again when alterations have been inspected and passed by an inspection body.

8 Marking

Each inflatable shall be legibly and permanently marked with at least the following:

— type and size of blower required;

— maximum height of the user;

— maximum number of users;

22
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— unique identifying number(s);

— year of manufacture;

— nameand address of one of either the supplier/manufacturer,importer, orauthorized representative;

— number and date of this International Standard.

Connection tube(s) shall be marked so as not to be confused with any other tube(s), e.g. inspection
tubes, deflation tubes.

Thes

e markings shall all be clearly visible when the equipment is in use.

Each

—

blower shall be legibly and permanently marked with at least the following:

ype and size;

— Uinique identifying number;

— )

rear of manufacture;

Thes|

9 1

The
Thes

— Iame and address of the supplier/manufacturer;

umber and date of this International Standard.

e markings shall all be clearly visible when the equipment is in use.

Documentation

tontroller shall keep available documentation-and records relating to the safety of the
e shall include the following:

— information provided by the supplier/manufacturer;

—

— 1

— 1

— 1

q

ertificate of inspection and testing;
ecords of inspection;
ecords of maintenancej

ecords of alteratiof;

jccident reports:

© ISO
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Annex A

(normative)

Calculation of number of anchor-points

The number of anchor-points required shall be calculated independently for each side using the
following formulae and values:

First, calcul

hte F which is the force working on each side.

P24
%

F=C, 1
where
F ist

e force;

Cw isthe wind coefficient;

p isthe density of air;

V  isthe maximum wind speed;

A isthe area of exposed surface;

using the fo

and by dete
Calculate th

F
1600N

lowing default values:
5;
24 kg/m3;

1,5

1,1 m/s (mean of Force 6 Beauifort).
'mining A by measurement and/or calculation.

e number of anchof-points required using this formula rounded up:

This calculation shall be repeated for each side.

NOTE Cq

rber anchors count 50 % on each side.

(A1)

(A.2)

24
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The Beaufort Scale is a scale for measuring the strength or velocity of wind where the various strengths
are represented by numbers. It was formulated in 1805 by Sir Francis Beaufort and has since then

been|periodically revised. It ranges from 0 (calm) when the wind is less than 1 mph (1,61 km/h) to 12
(hurticane) when the wind exceeds 73 mph (117,72 km/h).
Table B.1 — Beaufort Scale of wind force
Wind speed
Forge | Description Identification
mph km/h
0 Calm Smoke rises vertically. <1 <1
1 Light air Direction of wind shown by smoke drift, but not by wind 1to3 1,1to 5,5
vanes.
2 Light breeze Wind felt on face; leaves rustle, wind vanes moved by 4to7 5,6 to 11
wind.
3 Gentle breeze |Leaves and small twigs are in constant motion. The wind | 8to 12 12to 19
extends a light flag.
4 Moderate Raises dust and loose paperSmall branches are moved. 13to 17 20 to 28
breeze
Fresh breeze |Small trees in leaf begin-to sway. 18 to 24 29 to 38
6| |Strongbreeze |Large branches in motion. Whistling heard in telegraph 25t0 30 39to 49
wires. Umbrellas;difficult to use.
7 Near gale Whole trees.in'motion. Inconvenience felt when walking | 31 to 38 50 to 61
againstwind.
Gale Twigs.break off trees. Walking impeded. 39to 46 62 to 74
Strong gale Slight structural damage occurs. Chimney pots and slates | 47 to 54 75 to 88
are dislodged.
10 |Storm Trees uprooted. Considerable structural damage 55to 63 B9 to 102
occurs.
11 |Violentstorm |Widespread damage occurs. 64 to 72 103 to 117
12 |Hurricane — >73 >118
© IS0 2016 - All rights reserved 25
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Key
If d > 1 m the

Annex C
(normative)

Test method for grounding

n d;=0,5m

Ifd<1mthepd;=1/2d

1m =d

a) Drawa
cases

b) Placet

c) Spread

Figure C.1 — Positioning of test weights

imaginary 1,0 m square grid on the surface to be tested starting 0,5 m from the edge. In

ere d is less than 1,0 m;-the testing point shall be in the middle of d.
e weight indicated inTable C.1, in turn, onto each point where the grid lines intersect.

the weight applied’at each point over a circle of 36 cm diameter.

Table C.1 — Weights

Designed for user height

1,0 m

1,2 m

1,5m

1,8 m

Weight to be applied

25 kg

35kg

65 kg

85 kg

26
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Test methods for entrapment

General

IS0 20187:2016(E)

Unless stated otherwise, tolerances of the probes in this Annex are as follows:

a) 11 mm for dimensions;

b) z1°for angles.

In sifuations of doubt, when using the probes relating to the tolerance, an a@ccurate measure
be mfade to ensure the opening is in accordance with the nominal dimefsjon of the probe.

All td

D.2

sts shall be performed in the most onerous way.

Head and neck entrapment

D.2.1 Completely bound openings

D.2.]

.1 Apparatus

Probges as illustrated in Figure D.1.

A

~ -1

{

100

9130

25

100

a) Probe E (small head)

ment should

Dimensions in millimetres
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89 100
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b) Probe C (torso)

Key

1 handle

Figure I

D.2.1.2 Pn

Apply succe
the passage
opening, ap
the body th
through. Ap

NOTE
tolerance if a

D.2.2 Par

D.2.2.1 Ay

Test templaf

$200 25

9230 100

c) Probe D (large head)

).1 — Probes for determination of head and neck entrapiment in completely bound

openings

ocedure

5sively the probes, as illustrated in Figure D.1;to each relevant opening. Record and r¢

of any probe through the opening. If any of#the probes are not freely passing throug

ply a force of (222 = 5) N to the probe, When the torso probe is used, it is safer to
rough the opening first because if the'body passes through, then the head will also
ply the probe with the axis perpendicular to the plane of the opening.

Tlhe head probe dimensions are based-on those for an older child and, therefore, there will be a
ssessing equipment for use by alyoung child.

tially bound and V-shaped openings

paratus

e, as illustratedin Figure D.2.

bport
h the
force
pass

large
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Dimensions in millimetres
230

wal i B1 {
o 45
- i . B
/ i\u‘f'
g | N
|
N S8 - A
|
|

I
45 45

Key
A ‘W portion of probe
B ‘{B” portion of probe
B1 ghoulder section

Figure D.2 — Test template for assessment.ofhead and neck entrapment in partiallyjbound and
V:shaped openings

D.2.2.2 Procedure

Positfion the "B” portion of thejtest template between and perpendicular to the boundaries of the
opegling, as shown in Figure/D.3! Record and report whether the template fits within the bpundaries of
the dpening, or if it cannotheinserted to its full thickness.

If thg test template can b€ inserted to a depth greater than the thickness of the template (43 mm), apply
the "A” portion of the test template so that its centre line is orientated to check the extremities of the
openfing, as well asthe centreline.

Ensuyre that'the plane of the test template is parallel and applied in line with the opening, as shown
in Figure D:4.

Inseit the test template along the opening until its motion is arrested by contact with the boundaries of
the opening. Record and report the results including the angle of the template centreline relative to the
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vertical and horizontal axes (see Figure D.4) as this will determine the pass/fail requirements given in
4.2.5.2 (see Figure D.5 and Figure D.6 for examples of the assessment for the different angular ranges).

T

b)

Key

1 accessible
2 notaccessible

Figure D.3 — Method of insertion of the "B” portion of the test template
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AN
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| b b'
7 3

a) b)

)
Key
1 nge
2 1ange 2
3 1nange3

a  Insertion angle forassessing the range.
b Template centre line.
heck allinsertion angles.

Figure D.4 — Checking all insertion angles to determine range
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Dimensions in millimetres

a) Passes if front section fully enters aperture to a maximum depth of
(template shoulder depth) 265 mm

c) Pass

Key

>600 mm = more than 600 mm above the playing surface

<600 mm = less than 600 mm above the playing surface

Figure D.5 — Range 1 method of insertion of the "A” portion of the test template
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Key

1 lprge head probe D
a  Pass.

b Fail

Figure D.6 — Range 2 method of insertion\of the "A” portion of the test template followed by
insertion of the shoulder of the template or probe D

D.3 | Entrapment of clothing (toggle test)

D.3.1 Apparatus
Test device, as shown in‘Eigure D.7 a), comprising the following:

— toggle, as shown in Figure D.7 b), made of polyamides (PA) (e.g. nylon), polytetrafluoroethylene
PTFE), which*have been found to be suitable materials;

— ¢hain, assshown in Figure D.7 ¢);

— ¢ollar, 'detachable, and with good slip;

— pole.
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Dimensions in millimetres
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c) Chain
Key
1 pole
2 chain
3  toggle
4  collar
Figure D.7 — Test device

D.3.2 Procedure
Slides

Position the test device perpendicularly in the starting section of the slide 200 mm from the transition
point of the starting section and at the appropriate lateral location as shown in Figure D.8.

Randomly, place the toggle and chain under the action of its own weight to all positions within range
without applying additional force or influence.

NOTE The objective of this test is to replicate the natural motion of a clothing toggle.
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