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European foreword

This document (EN 12572-1:2017) has been prepared by Technical Committee CEN/TC 136 “Sports,
playground and other recreational facilities and equipment”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by July 2017, and conflicting national standards shall be
withdrawn at the latest by July 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patentr' S. Shall not be held responsible I0r 1Jdentlying any or all such patent rig

This doc
This star
— Part 1
— Part 4
— Part 3

Accordir
followin
Cyprus,

Germany
Norway,
the Unitg

lument supersedes EN 12572-1:2007.

dard EN 12572, Artificial climbing structures, consists of the following parts:

: Safety requirements and test methods for ACS with protection points

: Safety requirements and test methods for bouldering walls,

: Safety requirements and test methods for climbing holds

g to the CEN-CENELEC Internal Regulations, the national standards orgar
b countries are bound to implement this Eurépean Standard: Austria, Belgium, B
Czech Republic, Denmark, Estonia, Finlard, Former Yugoslav Republic of Mac
r, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Mal

Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerl
bd Kingdom.

ts.

lisations of the
ulgaria, Croatia,
edonia, France,
ta, Netherlands,
and, Turkey and
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This European Standard specifies the safety requirements and test methods for artificial climbing

structures with

protection points (hereafter referred to as ACS).

This European Standard is applicable for ACS in normal use for sport climbing.

This European Standard is not applicable to ice climbing, dry tooling and playground equipment.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For

undated

references, the ]

EN 1991-1-3, E¢
EN 1991-1-4, Ey
EN 1991-1-5, Et

EN 1998-1, Eur
actions and rule

3 Terms an

For the purpose
31

atest edition of the referenced document (including any amendments) applies\

rocode 1 - Actions on structures - Part 1-3: General actions - Snow loads
rocode 1: Actions on structures - Part 1-4: General actions - Wind actions
rocode 1: Actions on structures - Part 1-5: General actions - Thermal actions

ocode 8: Design of structures for earthquake resistance “¢Part 1: General rules
5 for buildings

d definitions

s of this document, the following terms and definitions apply.

artificial climbjing structure

(ACS)
sports equipme
characteristics,

3.2
protection poi}

nt consisting of a purpose-builtyclimbing structure, which shows various con
hnd is designed for various uses’in sport climbing objectives

nt

attachment point on the ACS desighed to protect the climber

Note 1 to entry:
(removable with

3.21
individual prof

It can be permanent (cannot be removed with tools, e.g. a glue in anchor) or non-perm|
Lools, e.g. a‘hanger).

ection point

, seismic

struction

Anent

intermediate pr

3.2.2

tectiomr point used tosafeguard a chimber i his/her progressom the ACS

individual top protection point
protection point which is fixed at the top of a climbing line and which is designed to take the rope of one

climber

Note 1 to entry:

It can be used for top rope or lead climbing.
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attachment point
if permanent quick draws are installed the lower point of the device through which the rope passes

Note 1 to

3.4

entry:  Without permanent quick draws the attachment point is the protection point.

collective top protection system
protection system which is fixed at the top of a climbing line and which is designed to take the ropes of
several climbers at once

"hments

vering, spotting

ing bigger three
pld fixation

).

of hold fixation

Note 1 to entry: It can be used for top rope or lead climbing.

3.5

span

part of a|collective top rope system measured between two consecutive supports or atta

Note 1 tofentry:  See Figure F.2.

3.6

characteristic load

maximumn load that can be generated in normal use

3.7

falling space

space on or around the ACS that can be occupied by the'user during a fall

3.8

free space

space arpund the ground projection of the‘ACS that can be occupied by a climbing, a loy
or belaylng user

3.9

hold

removalle climbing component used for progression on an ACS or bouldering wall includ
dimensignal, structural attachment without additional panel insert or other means of h
Note 1 tolentry: It should be noted that holds bigger than size XXL are called macros (see Table

3.10

volume

removahle.three dimensional, structural attachment with panel insert or other means

designed for temporary extension of the climbing surface

3.11

panel insert

point on

which a climbing hold is attached
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4 Safety requirements and test methods

4.1 Layout and placement of individual protection points

If there are individual protection points, the height of the first point shall not exceed 3,10 m.

The distance x between the placement of the individual protection points (see Figure 1) from height h
shall be determined as follows:

— Imifh<4m;

— 1,10 mforh>4m;

— 1,20 m for |
— 1,30 m for f
— 1,40 m for |
— 1,50 m for }
— 2,00 m for h

The distance x 11

h is the distd
point in all

For protection

attachment point.

If permanent qu
end to lower qu

>5m;
>6m;
> 7 m;
> 8 m;
>10m.

nay have a tolerance of 10 %.

nce between the point and the ground measured vertically, in metres, bene
cases.

points, the maximum distance shall be ‘measured from the lowest internal poi

hth the

nt of the

ick draws are installed, the maximum distance shall be measured from lower qujick draw

ick draw end. A permanent quick draw (e.g. chain secure element, Maillon Rap

be disassembled from the climbing wall by teans of tools (see Figure 2).

Protection poin

s attached with bolts shall be secured, so they cannot come undone, e.g. with loc

ide)shall

k nuts.
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Figure 1 — Layout of protection points
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Figure 2 — Design and placement of permanent quick draws
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4.2 Design of individual top protection points

4.2.1 General

The rope shall not be able to escape from the top protection points at an untimely moment, e.g. single-
snap-gate karabiner is not sufficient.

Individual top protection points shall be attached to the structure by two or more points of fixation. Each
fixation point shall be calculated as a protection point.

Each link between the fixing points shall have a resistance greater than or equal to each of the points
which it joins together; this resistance shall be verified by either calculation (see Annex A), or a document
of compliance, or tests as defined in Annex C.

4.2.2 Dimensid

ns

The minimum ¢limensions of all protection points and stance points with the exception of ir

and collective t
requirements o

The bar or devi
an individual to

bp protection systems shall be in accordance with Figure 3. Other designs me
 Figure 3 are also permissible.

ce over or through which the rope passes in either a collective.top protection s
p protection point shall be rounded in accordance with Figure.4.

Dimensions in mj

W

>
=

=45

¥
A

Figure 3 — Design of individual protection points

1dividual
bting the

ystem or

llimetres
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Dimensions in millimetres

w
ﬁ

Figure 4 — Rounding of parts

WO
el

4.3 Stryctural integrity

4.3.1 St

‘uctural integrity of an ACS

The structural integrity and stability oftan ACS shall be justified by calculation using the characteristic

loads giv
building

Permanse

Non-per
of 20 kN

en in Table A.1, in accordarnce with Annexes A, B and Figure 5. Ensure that th
concrete platform and grouind) can safely accommodate the loads imposed by t

e structure (e.g.
he ACS.

nt protection points_shall be calculated in accordance with Annexes A and B (e.g. glued
protecti¢n points in concrete walls).

manent protection points shall have a breaking strength in the main load directign of a minimum
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NOTE The lafger arrow indicates 6,6 kN. The smaller arrow indicates 1,6 kN.

Figure 5 — Placement of the loads on collective protection'systems

4.3.2 Structurgl integrity of a protection point connection

All elements of an ACS shall be justified by calculation, however inexceptional cases for protectjon point
connections onlly (the assembly that attaches the actual protection point to the sub frame), a load test as
described in Anhex C is acceptable as a method of evaluation.

After applying |the design load to the protection point’ connection there shall be no permanent
deformation. After applying the breaking load to the ‘protection point connection there shall be no
breakage.

4.4 Impact resistance and deflection of surface elements

When tested in accordance with Annex D;there shall be no breaking or splitting of any surface element.

The deflection ¢f the panels shall be calculated by using the load 0,8 kN (see Annex A) or be fested in
accordance with Annex D, D.5.

When fixed according to the manufacturer's specification, the maximum deflection of the surfage
element shall ngt exceed //100:

where

[ is thelmaximum length between the fixations of the surface.

4.5 Panel insértresistanee
To evaluate the panel insert concerning the resistance to breakage while mounting the climbing holds
onto the wall or during climbing use, the panel inserts shall be tested in accordance with Annex E.

After test step c) any resulting deformation shall not exceed 0,5 mm at 1,2 kN.

After procedure e) there shall be no pull out of the panel insert.

Five samples (panel-insert combination) shall be tested.

4.6 Proof testing

When tested in accordance with Annex F, after settling under load there shall be no breaking, tearing or
destruction of the elements after testing.

10
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ing space

Within the falling space there shall not be any exposed obstacles or edges which could lead to a serious
hazard to the user. This does not apply to climbing structures and other obstacle-free surfaces or walls
capable of withstanding accidental impacts. The horizontal falling space shall be 2 m behind, 1,5 m either

side and

8 m below the protection points in accordance with Figure 6.

Dimensions in metres

Key
1  prot

4.8 Fre

The free

obstacle§

4.9 Clin

All reach
passes s

There sh

ection point

Figure 6.~ Falling space

P space

space shall allow the climber to land safely and other users to move without beir

D.

nbing surfaces

able parts of'‘the climbing surface shall be free of sharp edges and burrs. Edges
nall be designed in order to avoid damage to the rope.

to entra

all besno gaps between 8 mm and 25 mm and with a depth greater than 15 mnj
ment/unless it is a feature specifically designed for climbing. Insert holes in clix

the ACS for.attaching holds are excluded.

1g obstructed by

where the rope

which can lead
nbing surface of

5 Marking

All ACS shall be marked in a clearly visible place with a notice comprising of:

a) name or trademark of the manufacturer;

b) name of importer or supplier;

¢) number and date of this European Standard, i.e. EN 12572-1:2017;

d) date of installation of the ACS;

e) date of the next main inspection.

11
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6 Instruction manual

An instruction manual shall be provided including the following information:

a) information contained in Clause 5;

b) position and type of protection points on the ACS;

¢) maximum number of protection point lines usable simultaneously on the ACS;

The number of protection point lines should equal to number of top protection points. Should the
number differ, the manufacturer should give details in the manual and mark the ACS appropriately.

d) maximum 3

e) specific use] maintenance and inspection requirements, see Annex G.

7 Technical documentation of ACS

The documentafion shall be supplied to the client and contain the following information whe

applicable:

a) detailed calculation of the stability of the entire structural frame,aiid all protection points;

b) location of the protection points;

c) report of the impact test of surface elements;

d) report of the proof test of the ACS;

e) report of the protection point connections testaccording to Annex C, if appropriate;

f) report of the panel insert resistance test;

g) marking;
h) instruction

The proof tests
For all further

manual.

bhall be made-at the first installation and all reinstallation only.

reconfigurations only the new calculations and visual verifications accordin

standard and thie manufacturer's instructions are necessary.

12

dditional load allowed per square meter for large removable elements (e.g. VoluLnes);

e

o to the
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A.1 Permanent effects

Annex A
(normative)

Effects

EN 12572-1:2017 (E)

The permanent effects consist of the self-weight of the structure and of the entire structural frame.

A.2 Variable effects

A.2.1 General

The vari
a) user
b) snov

hble effects consist of:

loads (static and falling);

v loads;

c¢) wind loads;

d) effe
e) seisl
f) sped

ts of temperature;

mic loads;

ial loads.

A.2.2 User loads

Table A.1 — Loads

calculations.

Dimensiqns in Kilonewton
Proof test Characteristi Breaking
load ¢ load
load
Load df a climber — 0,8 —
Load produced by falling climber on a protection 6,6 6,6 20,0
point §
NOTE The proof testing only acts as a verification of good installation practice and cannot replace the

aBased on experiments it is impossible to have two or more climbers create a peak impact force
simultaneously due to a fall.

A.2.3 Snow loads

Snow loads shall be taken from the Eurocodes for actions on structure, i.e. EN 1991-1-3.
A.2.4 Wind loads

Wind loads shall be taken from the Eurocodes for actions on structure, i.e. EN 1991-1-4.

13
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A.2.5 Effects of temperature

Impacts of temperature shall be taken from the Eurocodes for actions on structure, i.e. EN 1991-1-5.

A.2.6 Seismic loads

Seismic loads shall be taken from the Eurocodes for actions on structure, i.e. EN 1998-1.
A.2.7 Special loads

Special loads can be generated e.g. by ropes courses, rescue techniques, zip wires and slacklines.

14
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Annex B
(normative)

Method of calculation of structural integrity

B.1 General principles

B.1.1 Limit state

Each str
into accq

icture and structural element, e.g. connections, foundations, supports, shall bg ¢
unt the load combinations of B.2.

hlculated taking

The preferred method of calculation shall be based on the general principles and definitions for limit

states as

NOTE
Europear]

specified in the appropriate structural Eurocodes 1 to 6 or equivalent national g

Limit states are states beyond which the structure no longer satisfieS/the requireme
Standard.

In symbglic form, a limit state can be written as:

YE*

where

YF
™M

S
R

In order
are muld

In order

b< R/YM

is a partial safety factor for effects;

is a partial safety factor for
materials;

is load effect;

is the resistance of the strueture.

to allow for uncertainties’in the actual loads and in the model used for determirn
plied by a partial safety factor for loads (Yf).

to allow for (uncertainties in the actual material properties and in the models used for

determining forces inthe structure, the strength of the structure is divided by a partial

material

5 (YM)-

B.1.2 Ultimadte limit state

Ultimate

tandards.

hts of this

(B.1)

1ing loads, loads

safety factor for

a) loss

limit states rpr}niring considerationinclude:

of equilibrium of the structure or any part of it, considered as a rigid body;

b) failure by excessive deformation, rupture, or loss of stability of the structure or any part of it.

NOTE

Ultimate limit states are those associated with collapse, or with other forms of structural failure which
can endanger the safety of people.

15
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B.2 Combination effects for the ultimate limit state

The following combinations shall be used for verification:

YOk +Y Uk * Z oy iy Q%

where

Gk characteristic value for permanent effects;

Qx  characteristic value for variable effects as given in

(B.2)

A.Z;
YG parti
YQ parti
Y coml
The following p
YG 1,0 fi
YG 1,35

yQ  0for
YQ 1,5 f

In case of sever
factor may be u

Y =0_8.

B.3 Structur

For the calculat

al safety factor for permanent effects;
al safety factor for variable effects;

bination factor for variable effects.

hrtial safety factors for effects shall be used:
br favourable effects;

for unfavourable effects;

favourable effects;

br unfavourable effects.

al variable effects, the simplified method of calculation with the following com
ed:

al stability

most unfavourable protection point. The load of the climbing team (2 times the load of a climh

be taken at the
falling climber.

For the calculat
shall be on the 1

most unfayourable protection point on each successive protection point either

ontheloads of both falling climber and the climbing team (2 times the load of a
host'unfavourable angle between * 12,5° from the vertical axis.

bination

on of integrity and-stability of an ACS, the loads of a falling climber shall be applied at the

er) shall
side of a

climber)

16
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Annex C
(normative)

Load testing of structural integrity of protection point connections

C.1 Ge

neral

This test is designed to evaluate the static strength of protection point connections of an ACS
alternatively, when not calculable. By loading with the design load no permanent deformation is

acceptal]

C.2 Ap

Strength

C.3 Sa

The rele
have beg
of the A(

C4 Pr
Set up th
the reley

Load the
load (ch
permang

Settling

Continugé

le. By loading with the breaking load no break is acceptable.

paratus

measurement device, loading hook @ 12 mm.
mpling

yant protection point connection and the necessary ACStbackground structure t
n produced using the same materials and by the same-manufacturing process
S it represents.

pcedure
e relevant protection point connectionwith the necessary background structur
ant ACS.

protection point connection in the direction of a fall. Apply a load correspondi
hracteristic load x 1,5) (21 %)<te the protection point connection for 1 min (]
nt deformation acceptable.

bf the protection point cennection is acceptable.

testing by applying'a load corresponding to the breaking load (1 %) of 1T

protectign point connection/for 1 min (£5 s).

There sh

all be no breakdge acceptable which leads to the failure of the protection point g

b be tested shall
as the elements

e as intended in

ng to the design
s). There is no

able A.1 to the

onnection.
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D.1 General

Annex D
(normative)

Impact test of surface elements

This test is designed to reproduce a shock perpendicular to the surface of the ACS, when the ACS is used
under normal conditions.

D.2 Apparatus

Indenter in accdrdance with Figure D.1.

D.3 Samplin

The surface ele

g

ments to be tested shall have been produced using the sani€ materials and by

manufacturing processes as the elements of the ACS it represents. The sample shall be a standard

or a specially m

hde flat panel 1 000 mm x 1 000 mm.

D.4 Procedure

Set up the surfa
Place the surfac

a) forasurfac
b) forasampl

Strike the surfa
1500 mm as sh

Ce element as shown in Figure D.2.
e element on rigid supporting points as foellowing:

b element: as it would be on an ACS;

b: at each corner, with a nonsshock absorbing system.

bwn in Figure D.2 a)wr b).

There shall be no breakage or splitfing of the surface element by the end of the test.

D.5 Maximu

m deflection

he same
element

ce of the element three times with the indenter in the geometric centre from a height of

The maximum deflection may be determined by theoretical calculation or empirically. For testing

samples accord
deflection.

18

by use test

Ing to’D.3 and apply a force of 0,8 kN normal to the surface and measure the nllaximum

8T-60-£20¢ "A|uo (3yQ) uoIrednp3 aInNjusApyY J00PINO U0 DAN/DST Yyl 40 asn ayl Jo4 'NID Aq play st yuswnoop siyl jo 1ybruAdoo syl


https://iecnorm.com/api/?name=bbc99567c8599f5f4083da09024c299d

The copyright of this document is held by CEN. For the use of the ESG/WG on Outdoor Adventure Education (OAE) only. 2023-09-18

EN 12572-1:2017 (E)
Dimensions in millimetres

¢130‘ +0,5

¢110 £0.5

Figure D.1 — Indenter

silicpn ((30 £ 5) shores)
total mass (22 + 0,1) kg

Key
1

81-60
=707 ‘Aluo (v ) uonesnp3 ainJUaApPY Jo00pPINO U0 HA/OST aul 10 aSh aul 104 'NID Ad piay Si Juawinsop siul 1o wbuAdoos au|

19


https://iecnorm.com/api/?name=bbc99567c8599f5f4083da09024c299d

The copyright of this document is held by CEN. For the use of the ESG/WG on Outdoor Adventure Education (OAE) only. 2023-09-18

[ %]
(5]
—
)
[«F]
£
E
g
[%]
=
=
[%2]
c
[«5]
£
A 7]
5
-
) ) 3]
Q Q Iy
& & 2
= = £
= = =
7] 7] [
o p— =]
— « 8 —
3] - "
.U - - [=] -
ﬂ 009k m m
> |A_ .m g
5 = 2
e L n %]
%] =) [.5}
O / Qo
- N ]
- 5 o =
9 —_— 9 -
© = =
(=¥ B Z
£ < °
= a, ©
— (=%
3 g =
L. t A - p—
N n ] e
L s L < Q
+ 1 1 ] N (5] 5]
JaY _ JARES b= |
=] ()
= > N
a
— ~
© ) 4
=
5 e 2
[£3] 3
L Q
Q.
~ o0
= g
(=) X
2 G
- 8
1 =~ )
2\l g o
~ s g
N S 7
ﬂ g T
Z 2 o
22} ] — X 3\

8T-60-£20¢ ‘AJuo (3vO) uoleoNp3 aInNjUsAPY 100pINO U0 DWDST 8Y) J0 8sn 8yl 104 'NID Ag pjay s iuswnoop siyl jo 1ybuAdoo syl


https://iecnorm.com/api/?name=bbc99567c8599f5f4083da09024c299d

The copyright of this document is held by CEN. For the use of the ESG/WG on Outdoor Adventure Education (OAE) only. 2023-09-18

EN 12572-1:2017 (E)

Annex E
(normative)

Panel insert resistance test

E.1 General

This test is designed to reproduce the maximum load that can be applied to a panel insertion a ACS due
to the force of a fixed climbing hold and the maximum permissible force exerted by a climber during use.

E.2 Ap

Eyebolt

E.3 Sa

The surf]
manufad

E4 Pr

paratus

threaded bar, distance ring and pulling apparatus in accordance with Figure E.1.

mpling

hce elements to be tested shall have been produced using thie same materials §
turing processes as the elements of the ACS it represents,

pcedure

Carry oult the test as follows:

a)
b)
)
d)

e)

load

hold

reliqg

hold

load

the sample up to (7,2 + 0,05) kN at a rate-6f (20 + 2) mm/min;
the load for 30 s;

ve down to (1,2 £ 0,05) kN, and'measure the deformation;

the load of (1,2 + 0,05) kN.for 30 s;

the sample up to (12'+ 0,05) kN at a rate of (20 + 2) mm/min;

Carry ouft the test underthe following conditions: (23 £2 ) °C and (50 £10) % relative hu

nd by the same

midity.
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Dimensions in millimetres

Figure E.1 — Apparatus
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