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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withdrawn at the latest by July 2017.
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Cyp1

nt rights. CEN shall not be held responsible for identifying any or all such patent rights.
document supersedes EN 12572-1:2007.

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

prt 1: Safety requirements and test methods for ACS with protection points

art 2: Safety requirements and test methods for bouldering walls

art 3: Safety requirements and test methods for climbing holds

rding to the CEN-CENELEC Internal Regulations, the national standards organisat

wing countries are bound to implement this Eurgpean Standard: Austria, Belgium, Bulga
‘'us, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedo

Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, N

Nory
the 1

vay, Poland, Portugal, Romania, Serbia,Slovakia, Slovenia, Spain, Sweden, Switzerland,
Jnited Kingdom.

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

ons of the
ria, Croatia,
hia, France,
etherlands,
Turkey and
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1 Scope

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 follow ng documents, In whole or 1n part, are normatively referenced In this document an

indispensa
references,

EN 1991-14
EN 1991-14
EN 1991-1-

EN 1998-1
actions and

3 Term

For the pur
31

le for its application. For dated references, only the edition cited applies. For_und
the latest edition of the referenced document (including any amendments) applies)

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

Eurocode 8: Design of structures for earthquake resistances/- Part 1: General rules, sei
rules for buildings

5 and definitions

boses of this document, the following terms and ‘definitions apply.

artificial climbing structure

(ACS)

sports equipment consisting of a purpose-built €limbing structure, which shows various construgd

characteris

3.2
protection
attachment

Note 1 to enfry:

(removable Y

3.2.1
individual
intermediat

Fics, and is designed for various uses'in sport climbing objectives

point
point on the ACS designed to protect the climber

vith tools, e.g. a‘hanger).

protection point
e protection point used to safeguard a climber in his/her progress on the ACS

It can be pefmanent (cannot be removed with tools, e.g. a glue in anchor) or non-permanent

are
ated

smic

tion

3.2.2
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

3.4

1toentry: 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

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 attachments

Note 1 to entry:  See Figure F.2.

3.6

characteristic load

maximum load that can be generated in normal use

3.7

falling space

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

3.8

freelspace

spade around the ground projection of the ACS that can be occupied by a climbing, a lowering, spotting
or belaying user

3.9

hold

rempvable climbing component used for progression on an ACS or bouldering wall including bigger three
dimensional, structural attachment without additional panel insert or other means of hold fixation
Notel 1 to entry: It should be noted that holds bigger than size XXL are called macros (see Table 1).

3.1¢

volyme

rempvablerthree dimensional, structural attachment with panel insert or other means of hpld fixation
designedfor 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:

— 1mifh

<4m;

— 1,10 m
— 1,20m
— 1,30 m
— 1,40m
— 1,50m
— 2,00m

The distand

h is the
pointi

For protect
attachment

forfr=;
for h>5m;
for h > 6 m;
for h>7 m;
for h > 8 m;
for h > 10 m.

e x may have a tolerance of 10 %.

istance between the point and the ground measured vertically, in metres, beneath
h all cases.

point.

If permanent quick draws are installed, the maximum distance shall be measured from lower quick g

end to lows

r quick draw end. A permanent quick draw (e.g. chain secure element, Maillon Rapide)

be disassenpbled from the climbing wall by nieans of tools (see Figure 2).

Protection |

points attached with boltssshall be secured, so they cannot come undone, e.g. with lock ny

ion points, the maximum distance shall be.inteasured from the lowest internal point of

he

the

raw
thall

ts.
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Figure 1 — Layout of protection points
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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 f1x1ng pomts shall have a re51stance greater than or equal to each of the points

which it join

of complia
4.2.2 Dime

The minim
and collecti
requiremer

The bar or
an individu

ce, or tests as defined in Annex C.

nsions

hm dimensions of all protection points and stance points with the exceptioh of individual
ve top protection systems shall be in accordance with Figure 3. Other designs meeting

ts of Figure 3 are also permissible.

Hevice over or through which the rope passes in either a collective tep protection systel

h] top protection point shall be rounded in accordance with Figure 4-

K
>
o

=45

¥
A

Figure 3 — Design of individual protection points

Dimensions in millimé

the

n or

ttres
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Dimensions in millimetres

4.3

4.3.

The
load
buil

Perr
prot

Non
of 2

Figure 4 — Rounding of parts

Structural integrity

| Structural integrity of an ACS

wk V

2R
_R\L,ﬁ

WO
el

structural integrity and stability efianh ACS shall be justified by calculation using the characteristic
s given in Table A.1, in accordance with Annexes A, B and Figure 5. Ensure that the stiucture (e.g.
ling, concrete platform and ground) can safely accommodate the loads imposed by the ALS.

nanent protection points-shall be calculated in accordance with Annexes A and B|(e.g. glued

ection points in concrete walls).

-permanent protectien points shall have a breaking strength in the main load direction ofla minimum

kN.
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NOTE T

4.3.2 Struc

All element
connection
described i1

After apply
deformatio
breakage.

4.4 Impacg

When teste

The deflect
accordance

When fixed|
element sha

where
[ i
4.5 Panel

he larger arrow indicates 6,6 kN. The smaller arrow indicates 1,6 kN.

Figure 5 — Placement of the loads on collective protectiofysystems

tural integrity of a protection point connection

5 of an ACS shall be justified by calculation, however in gxceptional cases for protection f
only (the assembly that attaches the actual protectioin’point to the sub frame), a load te|
1 Annex C is acceptable as a method of evaluation.

ing the design load to the protection point connection there shall be no perma
. After applying the breaking load to the\protection point connection there shall b

t resistance and deflection of surface elements

d in accordance with Annex D, there shall be no breaking or splitting of any surface elemg

on of the panels shall be(calculated by using the load 0,8 kN (see Annex A) or be teste
with Annex D, D.5.

according to the manufacturer's specification, the maximum deflection of the surface
1l not exceed [/ 100:

the maximum length between the fixations of the surface.

inserf resistance

oint
st as

nent
e No

ent.

d in

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

10

of the elements after testing.
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4.7 Falling 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 |protection point

Figure 6 = Falling space

4.8 [Free space
The [free space shall allow the climber to land safely and other users to move without being ohistructed by
obstfacles.

4.9 Climbing surfaces
All reachable parts of-the climbing surface shall be free of sharp edges and burrs. Edges where the rope
pasdes shall be desigréed in order to avoid damage to the rope.

There shall be no-gaps between 8 mm and 25 mm and with a depth greater than 15 mm whijch can lead
to emtrapment;/unless it is a feature specifically designed for climbing. Insert holes in climbing surface of
the ACS far-attaching holds are excluded.

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)
b)
<)

numbe
d) maxim
e) specifig
7 Techr
The docum
applicable:
a) detaile
b) locatio
c) report
d) report
e) report
f) report
g) marking;
h) instruc
The prooft

information contained in Clause 5;

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

- differ, the manufacturer should give details in the manual and mark the ACS appropriat

hm additional load allowed per square meter for large removable elements (e.g. volumes
use, maintenance and inspection requirements, see Annex G.

jical documentation of ACS

pntation shall be supplied to the client and contain the following information where

l calculation of the stability of the entire structural frame,and all protection points;
h of the protection points;

bf the impact test of surface elements;

bf the proof test of the ACS;

bf the protection point connections test according to Annex C, if appropriate;

bf the panel insert resistance test;

fion manual.

bsts shall be madgé-at the first installation and all reinstallation only.

For all further reconfigirations only the new calculations and visual verifications according to
standard ar

12

d the mdnufacturer's instructions are necessary.

ely.

the
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Annex A

(normative)

Effects

Permanent effects

affactc concict of+lh o
3

1£f snnpight oftbha ot
1T .y

fiia o daofitha antivra chelaictinao] £
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A2
A2,

The

A2

'y
[PCTITAITCTIC CITC TS COTISTS T OT CIIT

Variable effects
1 General

variable effects consist of:

user loads (static and falling);
snow loads;

wind loads;

effects of temperature;
seismic loads;

special loads.

2 User loads

Table A.1 — Loads

1
TCoOTrTrrc—Sstroactoarcarrt o o Crraarc-straccarar o

Dimensions i1

ame.

Kilonewton

Proof test
load

Characteristi
c

load

E

reaking
load

Lg

ad of a climbeér

0,8

Lg
ol

ad produeed by falling climber on a protection
int2

6,6

6,6

20,0

N

TE The proof testing only acts as a verification of good installation practice and cannot 1

calculations.

eplace the

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

A2,

3 Snow loads

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

A2,

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

General principles

1 Limit stata

Each
into

The
statg

NOT
Eurg

In sy

whe

Ino

Pomr=revesame -y —

| structure and structural element, e.g. connections, foundations, supports, shall beCalcu
account the load combinations of B.2.

preferred method of calculation shall be based on the general principles.and definitio
s as specified in the appropriate structural Eurocodes 1 to 6 or equivalenffiational stang

F Limit states are states beyond which the structure no longer satisfies the requirements o
pean Standard.

rmbolic form, a limit state can be written as:
VE - S<R/YM

re

yF  is a partial safety factor for effects;

yM is a partial safety factor for
materials;

S is load effect;

R is the resistance of the structure.

"der to allow for uncertainties in the actual loads and in the model used for determining

are multiplied by a partial safety factor for loads (yf).

In o
dete
mat

B.1]

rder to allow forcuncertainties in the actual material properties and in the mode
rmining forces intthe structure, the strength of the structure is divided by a partial safef

brials (YM)-

2 Ultimate limit state

Ultiy
a)

nate limit states requiring consideration include:

ated taking

ns for limit
ards.

f this

(B.1)

oads, loads

Is used for
y factor for

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

NOTE

can endanger the safety of people.

Ultimate limit states are those associated with collapse, or with other forms of structural failure which

15
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B.2 Combination effects for the ultimate limit state

The following combinations shall be used for verification:

Vo@ka+ 2 Y Yol (B-2)

Y0k +

where

Gk characteristic value for permanent effects;

Qk

YG |
Q|
Y

The followi

YG
YG
)
)

In case of s
factor may

v =
B.3 Strug

For the cald
most unfav
be taken at
falling climl

For the calo
shall be on

characteristic value for variable effects as given in
\.2;

hartial safety factor for permanent effects;
partial safety factor for variable effects;

fombination factor for variable effects.

hg partial safety factors for effects shall be used:
1,0 for favourable effects;

,35 for unfavourable effects;

D for favourable effects;

1,5 for unfavourable effects.

everal variable effects, the simplified method of calculation with the following combing
be used:

0,8.

tural stability

ulation of integrity and)stability of an ACS, the loads of a falling climber shall be applied a
burable protection\point. The load of the climbing team (2 times the load of a climber)

the most unfavourable protection point on each successive protection point either side
Der.

'he mest unfavourable angle between * 12,5° from the vertical axis.

tion

[ the
shall
of a

ulation the/loads of both falling climber and the climbing team (2 times the load of a climber)
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Annex C
(normative)

Load testing of structural integrity of protection point connections

General

altet
acce

C.2
Stre
C.3
The

havg
of th

C4

test—is—destgred—to—evaluate—the—statie strength—of preotecHon—peint—eonneetionsyof an ACS
natively, when not calculable. By loading with the design load no permanent ,def¢prmation is
ptable. By loading with the breaking load no break is acceptable.

Apparatus

hgth measurement device, loading hook @ 12 mm.
Sampling

relevant protection point connection and the necessary ACShackground structure to be[tested shall
been produced using the same materials and by the samevnanufacturing process as the elements

e ACS it represents.

Procedure

Set

the relevant ACS.

p the relevant protection point connection with the necessary background structure asfintended in

Load the protection point connection in the direction of a fall. Apply a load corresponding t¢ the design

load
pert

Settl

Con
prot

The

(characteristic load x 1,5) (+1 %J:te the protection point connection for 1 min (%5 s). [There is no
hanent deformation acceptable,

ing of the protection point-Connection is acceptable.

inue testing by applying/a load corresponding to the breaking load (*1 %) of Tablg A.1 to the
ection point connection for 1 min (%5 s).

'e shall be no bréakage acceptable which leads to the failure of the protection point conngction.
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Annex D
(normative)

Impact test of surface elements

D.1 General

This test is

ran aclernarnan crldartatha cuoefocn of b o ACC b A tha ACC 3

1sed

under nornj

D.2 App4

Indenter in

aciagrnad-ta duecaach A3
HCSTESTIC O TOTCPT G EE-a-SHO€IE perpetarcarar co—oIc Stfrace-ot—+tnt 1YGU, VVIICTT CIICTYGY 1S

al conditions.

ratus

accordance with Figure D.1.

D.3 Sampling

The surface
manufactur
or a special

D.4 Proc

Setup the s
Place the su

a) forasu

elements to be tested shall have been produced using the same'materials and by the §
ing processes as the elements of the ACS it represents. The samiple shall be a standard eler
y made flat panel 1 000 mm x 1 000 mm.

bdure

urface element as shown in Figure D.2.
rface element on rigid supporting points asfollowing:

rface element: as it would be on an ACS;

b) for a sample: at each corner, with a non¢shock absorbing system.

Strike the s
1500 mm 4

There shall

s shown in Figure D.2 a)-orb).

be no breakage or splitting of the surface element by the end of the test.

D.5 Maximum deflection

The maxim
samples ac
deflection.

hm deflection may be determined by theoretical calculation or empirically. For testing use
rording-to“D.3 and apply a force of 0,8 kN normal to the surface and measure the maxir

ame
nent

urface of the element threetimes with the indenter in the geometric centre from a height of

test
num
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Dimensions in millimetres

¢130‘ +0,5

¢110 £0.5

Figure D.1 — Indenter

silicon ((30 £ 5) shores)
total mass (22 £ 0,1) kg
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Dimensions in millimetres

Y
7]
Q
-
) ) 3]
) Q <
i) & =]
= = £
= = —
[7,] [7,] [
— = & g
Q - "
.U ~- - [=] -
| 0054 m =
i S - g
= <l © )
=) = ]
- — N = (-5}
@ )]
] Q 3]
- - ]
- 5 3 =
: — 2 -
(=¥ B 7]
£ < e
- p— p
— (=%
= g 5
L. t - p—
’ [=] A o Y
L e L] o} 5
1 | | N (5] 5]
* D ! D .n ...m _
) [3)
= > &
()
— ~~
© ) X
=
- g B
[£3] 3
L o
o
~ o0
= g
o =
2 (3=}
- 0
1.. £ ..H
2\l g o
~ s £
N S 4
ﬂ g T
Z Ty 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://standardsiso.com/api/?name=bbc99567c8599f5f4083da09024c299d

EN 12572-1:2017 (E)

Annex E
(normative)

Panel insert resistance test

E.1 General

Th toctic dacignad o wame o A o0 dh o oz 1o d thot ~o o o liad +0 o ol s ot o ACS d
1 LLCOL 1O uualsll\,u \a v lbl_}l UUULUL UUICU TITJAATITIITUIIT TUJdU LUIIdal LdIil o u}lt}llbu tU'd t]ﬂll\zl ITIOCI LIV a ue

to the force of a fixed climbing hold and the maximum permissible force exerted by a climber|during use.

E.2| Apparatus

Eyelolt/ threaded bar, distance ring and pulling apparatus in accordance with¢Eigure E.1.

E.3| Sampling

The|surface elements to be tested shall have been produced using the same materials and by the same
manfufacturing processes as the elements of the ACS it represents:

E.4| Procedure

Carnly out the test as follows:

a) [load the sample up to (7,2 £ 0,05) kN at a rate.of (20 * 2) mm/min;
b) |hold the load for 30 s;

c) [relieve down to (1,2 + 0,05) kN, and‘measure the deformation;

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

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

Cartly out the test underthe following conditions: (23 £2 ) °C and (50 £10) % relative humidify.
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Dimensions in millimetres

Figure E.1 — Apparatus
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