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BS EN 892 : 1997

National foreword

This British Standard has been prepared by Technical Committee SW/136 and is the
English language version of EN 892 : 1996 Mountaineering equipment Ð Dynamic
mountaineering ropes Ð Safety requirements and test methods, published by the
European Committee for Standardization (CEN).

Cross-references

Publication referred to Corresponding British Standard
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Textiles. Standard atmospheres for conditioning and testing
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Foreword

This European Standard has been prepared by
Technical Committee CEN/TC 136, Sports, playground
and other recreational 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 April 1997, and
conflicting national standards shall be withdrawn at
the latest by April 1997.

The text is based on UIAA-Standard B (Union
Internationale des Associations d'Alpinisme), which has
been prepared with international participation.

This standard is one of a package of standards for
mountaineering equipment. See annex A.

This European Standard has been prepared under a
mandate given to CEN by the European Commission
and the European Free Trade Association, and
supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s), see
informative annex ZA, which is an integral part of this
standard.

Annexes A and ZA of this European Standard are
informative.

According to the CEN/CENELEC Internal Regulations,
the national standards organizations of the following
countries are bound to implement this European
Standard: Austria, Belgium, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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1 Scope
This European Standard specifies safety requirements
and test methods for dynamic ropes (single, half and
twin ropes) in kernmantel-construction for use in
mountaineering including climbing.

2 Normative references
This European Standard incorporates, by dated or
undated reference, provisions from other publications.
These normative references are cited at the
appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply to this European Standard only
when incorporated in it by amendment or revision. For
undated references, the latest edition of the publication
referred to applies.

EN 20139 Textiles Ð Standard atmospheres for
conditioning and testing (ISO 139 : 1973)

ISO 1052 Steels for general engineering purposes

ISO 6487 Road vehicles Ð Measurement techniques
in impact tests Ð Instrumentation

3 Definitions
For the purposes of this European Standard, the
following definitions apply.

3.1 dynamic mountaineering rope

Rope, which is capable of arresting the free fall of a
person engaged in mountaineering or climbing with a
limited impact force.

3.2 single rope

Dynamic mountaineering rope, capable of being used
singly, as a link in the safety chain, to arrest a person's
fall.

3.3 half rope

Dynamic mountaineering rope, which is capable, when
used in pairs, as a link in the safety chain to arrest a
person's fall.

3.4 twin rope

Dynamic mountaineering rope, which is capable, when
used in pairs and parallel, to arrest a person's fall (see
figure 1).

3.5 kernmantel rope

Rope, which comprises a core and a sheath.

4 Safety requirements

4.1 Construction

Dynamic ropes shall be made in a kernmantel
construction, where the core shall have at least 50 % of
the mass of the rope.

4.2 Knotability ratio K

When tested in accordance with 5.4, the flexibility of
the rope shall be such that the knotability ratio K does
not exceed 1,1.

4.3 Sheath slippage

When tested in accordance with 5.5, the sheath
slippage in a longitudinal direction relative to the core
(in positive or negative direction) shall not
exceed 40 mm (see figure 2).

Figure 1. Use of twin rope

1
2

sheath
core

a) positive sheath slippage # 40 mm
b) negative sheath slippage # 40 mm

Figure 2. Sheath slippage
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1) The mass can be introduced by a corresponding force.
2) See 5.3.1.2.

4.4 Elongation

When tested in accordance with 5.6, the elongation
shall not exceed:

± 8 % in single ropes (single strand of rope);

± 10 % in half ropes (single strand of rope);

± 8 % in twin ropes (double strand of rope).

4.5 Fall arresting impact, number of drops

4.5.1 Impact force

When tested in accordance with 5.7, the impact force,
in the first fall shall not exceed:

± 12 kN in single ropes (single strand of rope);

± 8 kN in half ropes (single strand of rope);

± 12 kN in twin ropes (double strand of rope).

4.5.2 Number of drops

When tested in accordance with 5.7, each rope sample
shall withstand at least 5, for twin ropes at least 12,
consecutive drop tests without breaking.

5 Test methods

5.1 Test samples

A test sample with a length of:

± 40 m for single and half ropes;

± 80 m or 23 40 m for twin ropes

shall be available for the tests.

5.1.1 Carry out the tests in accordance with 5.3 on an
unused test sample.

5.1.2 Carry out the tests in accordance with 5.4 on an
unused test sample.

5.1.3 Carry out the tests in accordance with 5.5 on
two unused test samples with a length of
(2 250 ± 10) mm.

5.1.4 Carry out the test in accordance with 5.6 on two
unused test samples with a length of at least 500 mm.

5.1.5 Carry out the tests in accordance with 5.7 on
three unused test samples with a minimum length
of 5 m for single and half ropes, and 10 m for twin
ropes, cut out of the available test sample.

5.2 Conditioning and test conditions

Condition the test samples in accordance with
EN 20139.

Then test these samples at a temperature of (23 ± 5) ÊC.

5.3 Construction

5.3.1 Procedure

5.3.1.1 Clamp the test sample at one end.

5.3.1.2 Load the test sample without shock with a
mass1) of:

± (10 ± 0,1) kg for single ropes;

± ( 6 ± 0,1) kg for half ropes;

± ( 5 ± 0,1) kg for twin ropes

at a distance of at least 600 mm from the clamp.

5.3.1.3 After applying the load for (60 ± 5) s mark
within 1 min a reference length of (500 ± 1) mm on the
test sample. The distance of the marking from the
clamp or attachment for the test sample shall be at
least 50 mm.

5.3.1.4 Within a further 3 min measure the diameter in
two directions around the diameter starting at
points 90Ê apart at each of three levels
approximately 100 mm apart. The length of the contact
areas of the measuring instrument shall be (50 ± 1) mm.
The rope cross-sectional area shall not be subject to
any compression during the measurement.

5.3.1.5 Then cut out the marked portion of the test
sample and determine the mass to the nearest 0,1 g.

5.3.1.6 Check that the construction of the rope is a
kernmantel construction (see 4.1) and ensure that the
core is heavier than the sheath.

5.3.2 Expression of results

Express the diameter as the arithmetic mean of the six
measurements to the nearest 0,1 mm.

Express the mass per unit length in ktex or g/m to the
nearest 1 g.

5.4 Knotability ratio K

5.4.1 Procedure

5.4.1.1 Make two simple knots (see figure 3) in the
test sample 250 mm apart in opposite directions.

5.4.1.2 Load the test sample without shock with a
mass2) of (10 ± 0,1) kg and maintain the load
for (60 ± 5) s.

5.4.1.3 Reduce the mass2) to 1 kg.

5.4.1.4 During the application of the load, measure
the internal diameter of the knot to the nearest 0,5 mm
(see figure 3), using a suitable measuring device such
as a tapered plug gauge (see figure 4), without an
alteration of the free width of the knot by the pressure
of the measuring device.
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All dimensions are in millimetres

Figure 4. Gauge for determining knotability ratio K

a) test location

Figure 3. Determination of knotability
ratio K

5.4.2 Expression of results

Calculate the average of the internal diameters of both
knots.

Thus calculate the knotability ratio K from:

K =
average internal diameter of the knots

actual diameter of rope in accordance with 5.3.2

5.5 Sheath slippage

5.5.1 Principle

The rope is drawn through the apparatus illustrated in
figure 5, where the movement is restricted by radial
forces. The resulting frictional force on the sheath
causes slippage of the sheath relative to the core. The
extent of this slippage is measured.

5.5.2 Preparation of the test samples

Fuse one end of the sheath and core of each test
sample together. Cut the other end at right angles to
the axis of the rope.

5.5.3 Apparatus

The apparatus shall consist of a frame made out of
four steel plates each 10 mm thick, kept equal
distances apart by three spacers. These spacers shall
have rectangular slots in which the steel plates are
able to slide in a radial direction. The spacers shall be
arranged in such a way as to allow each of the three
inserted plates to slide at an angle of 120Ê (see
figure 5).

Each of the seven plates shall have an opening with a
diameter of 12 mm; their internal surfaces shall be
semi-toroidal and have a radius of 5 mm. The polished
surfaces of the semi-torus shall show:

± an arithmetical mean deviation of the profile of
Ra = 0,4 mm; and

± a surface roughness of Rmax = 4 mm (see figure 6).

In the unloaded position the openings in the fixed
plates and in the moving plates shall lie along a central
axis. Each of the moving plates shall apply a radial
force of (50 ± 0,5) N to the test sample in the direction
in which it moves.

5.5.4 Procedure

5.5.4.1 At the start of the test the openings of moving
plates and the openings of the fixed plates shall be
coaxial.

5.5.4.2 Introduce the fused end of the test sample
into the apparatus and pull to a length of
(200 ± 10) mm through the test apparatus (see figure 7).
Ensure that the open end of the test sample is not
subjected to any load and lies in a horizontal position
in a straight line.
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a) 3 moving plates
b) spacers
c) 4 fixed plates

All dimensions are in millimetres

Figure 5. Apparatus for testing the sheath slippage

1)
See 5.3.1.2.

All dimensions are in millimetres

Figure 6. Section through one
of the plates

5.5.4.3 Apply a force of (50 ± 0,5) N to the test sample
via each of the three moving plates and pull the test
sample through the apparatus at a rate of
(0,5 ± 0,2) m/s for a distance of (1 930 ± 10) mm.

5.5.4.4 Remove the loads from the sliding plates, push
them back into their coaxial original position and bring
the test sample to its initial position.

5.5.4.5 Repeat the test described above four times.
After the last test remove the test sample completely
from the test apparatus.

5.5.4.6 After the fifth test, measure the relative
slippage of the sheath along the core at the open end
of the test sample (see figure 2).

5.5.5 Expression of results

Express the value of both test samples to the nearest
millimetre.

5.6 Determination of elongation

5.6.1 Procedure

5.6.1.1 Carry out the test on a:

± single strand of rope for single ropes;

± single strand of rope for half ropes;

± double strand of rope for twin ropes.

5.6.1.2 Load the test sample without shock with a
mass1) of (80 ± 0,1) kg and maintain this load
for (3 ± 0,5) min.

5.6.1.3 Remove the load from the test sample and
allow it to remain at rest for (10 ± 0,5) min.

5.6.1.4 Load the test sample without shock with a
mass1) of (5 ± 0,1) kg and maintain this load
for (60 ± 5) s.
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a) sliding plates

All dimensions are in millimetres

Figure 7. Layout of the test sample before and after the sheath slippage test

1)
See 5.3.1.2.

5.6.1.5 Make two markings on the test sample
l0 = (500 ± 1) mm apart.

5.6.1.6 Load again the test sample without shock with
a mass1) of (80 ± 0,1) kg and maintain this load
for (60 ± 5) s.

5.6.1.7 Measure the new distance of l1 between the
two markings on the stressed test sample.

5.6.2 Expression of results

Express the elongation as a percentage of the
unloaded length: (l12 l0)/l03 100.

Express the results to the nearest 0,1 %.

5.7 Drop test

5.7.1 Test conditions

Carry out the first drop test within 10 min of the test
sample's removal from the conditioning atmosphere
(see 5.2).

5.7.2 Apparatus

5.7.2.1 General. The apparatus shall be set up as
specified in figures 8, 10 and 11 and shall consist
essentially of a fixed point, rope pivot edge, falling
mass and a device for measuring the arresting impact
force.

The apparatus shall be set up so rigidly that the result
of the measurement of the impact force meets the
requirements in accordance with 5.7.2.5.

5.7.2.2 Fixed point. The fixed point shall consist of a
hard steel bar with a diameter of (30 ± 0,1) mm and a
surface roughness as follows:

± arithmetical mean deviation of the profile
of Ra = 0,8 mm;

± surface roughness Rmax = 6,3 mm.

The bar shall be clamped horizontally without play.
Neither the length of the bolt nor its method of
attachment are specified, but they shall permit a
suitable point of attachment for the rope. No
deformation nor vibration at the time of the impact
force shall occur which could influence the results.
For the position of the fixed point see figures 10
and 11.

5.7.2.3 Rope pivot edge. The rope pivot edge shall be
manufactured from steel Fe 590 in accordance with
ISO 1052. The dimensions of the rope pivot edge are
shown in figure 8.
The external dimensions and shape of the pivot edge
are not specified. However, they have to permit a
suitable method for its attachment.
The surface of the pivot edge, within a radius range
of R5, shall have

± an arithmetical mean deviation of the profile
of Ra = 0,4 mm and
± a surface roughness Rmax = 4 mm.

The pivot edge shall be attached so that the axis of the
cylinder lies horizontally.
The pivot edge shall not become deformed, slip or
vibrate during the drop test.

5.7.2.4 Falling mass. The falling mass shall be made
of metal. Its shape is not specified; however, the
following shall apply:

a) the stress exerted on the rope shall be almost
vertical as specified in figures 10 and 11, passing
through the centre of gravity of the falling mass
(tolerance: ± 5 mm);
b) the speed of the falling mass measured over a
section of (100 ± 0,1) mm in the range from 4,95 m
to 5,05 m beneath the theoretical release point is

(9,90 ) m/s. The requirements apply to both 55 kg20,20
0

and 80 kg falling mass;
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c) the entire falling mass, consisting of the falling
mass itself, the fixing bracket and possibly also a
measuring device, shall weigh

± (80 ± 0,1) kg for single ropes;

± (55 ± 0,1) kg for half ropes;

± (80 ± 0,1) kg for twin ropes (see figures 10
and 11);

d) the falling mass shall be equipped with a rope
attachment apparatus consisting of a steel bolt with
a diameter of 15 mm and a surface as follows:

± arithmetical mean deviation of the profile
of Ra = 0,8 mm;

± surface roughness Rmax = 6,3 mm.

The shape of the steel bolt is not specified.

5.7.2.5 Device for measuring the arresting impact
force. The location of the device for measuring the
arresting impact force is not described in greater
detail. The measurements obtained have to equal those
that would be obtained by measuring at the rope
attachment point of the falling mass.

If the device for measuring the arresting impact force
is interposed between the falling mass and the rope,
the rope shall be attached to it using a bracket in
accordance with 5.7.2.4.

The apparatus for measuring and recording the
arresting force shall correspond with ISO 6487, channel
frequency class (CFC) 30.

The force transducer, in its operating position attached
to the fixed point, shall not have a resonance
frequency below 100 Hz.

The channel amplitude class (CAC) as defined in
ISO 6487 shall be at least 20 kN.

The error of the measurement of the arresting impact
force (static calibration) shall be less than 1 % in
accordance with ISO 6487.

5.7.3 Test layout

The relative position of the fixed point, rope pivot
edge, falling mass and the test sample under static load
shall be as shown in figures 10 and 11.

5.7.4 Procedure

5.7.4.1 Attach the single strand test sample at the
bracket of the falling mass by means of an overhand
knot with an internal loop-length of (50 ± 10) mm and
secure manually. Ensure that the two strands of rope
are parallel throughout the knot. Place the test sample
in the single strand test over the pivot edge, wind three
times round the fixed point and secure 50 mm behind
it using a bolted clamping plate (see figure 10).

Place both rope strands over the pivot edge in the
double strand test and attach both rope ends (see
figure 11).

5.7.4.2 Apply to the test sample the falling mass
weighing:

± (80 ± 0,1) kg for single ropes;

± (55 ± 0,1) kg for half ropes;

± (80 ± 0,1) kg for twin ropes

as a static load for a minimum period of 1 min, and
then adjust the clamp(s) until the free length of rope(s)
is (2 500 ± 20) mm.

5.7.4.3 Mark the rope at the clamp (when testing
double strands, mark at both clamps).

5.7.4.4 Carry out the drop tests until breaking of the
test sample.

Determine after the last drop whether the rope has
slipped through the clamp(s). If the rope has slipped
by more than 20 mm in total, the test is invalid. In this
case the test shall be repeated with a new test sample.

Record the maximum impact force, which occurs on
the first drop test.

Before each drop test raise the falling mass to a height
of (2 300 ± 10) mm over the lowest central point of the
pivot edge (see figure 10).

The interval from one test to the consecutive test on
the same test sample shall be (5 ± 0,5) min from release
to release.

After each drop, release the load from the rope
within 1 min.

6 Information to be supplied
a) the name or trademark of the manufacturer,
importer or supplier;

b) the number of this European Standard: EN 892;

c) the length of the rope in metres;

d) the diameter of the rope, as specified in 5.3;

e) the model and type (single, half or twin rope), as
defined in clause 3;

f) the mass per unit length of the rope, as specified
in 5.3.2;

g) elongation, as specified in 5.6.2;

h) the maximum impact force, as specified
in 5.7.4.4;

i) the number of impacts withstood, as specified
in 5.7.4.4;

j) the maximum sheath slippage, as specified in 5.5;

k) the meaning of any marks on the product;

l) the use of the product;

m) the level of protection from different classes of
equipment (e.g. single, half or twin ropes);

n) how to choose other components for use in the
system;

o) how to maintain/service the product; the effects
of chemical reagents; how to disinfect the product
without adverse effect;

p) the lifespan of the product: how to assess it; and
that after a serious fall the rope should be
withdrawn from use as soon as possible;

q) influence of wet and icy conditions;

r) danger of sharp edges;

s) influence of storage and ageing due to use.
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All dimensions are in millimetres

Figure 8. Rope pivot edge

7 Marking
Ropes shall have durable bands at both ends with a
maximum width of 30 mm (measured along the length
of the rope).

The bands shall be marked clearly, indelibly and
permanently with at least the following information:

a) name or trademark of the manufacturer, importer
or supplier;

b) the graphical symbols as specified in figure 9.

single rope half rope twin rope

Figure 9. Graphical symbols of ropes
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All dimensions are in millimetres

Figure 10. Layout of apparatus for single strand test (half ropes, single ropes)
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All dimensions are in millimetres

All other dimensions see figure 10.

Figure 11. Layout of apparatus for double strand test (twin ropes)
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Annex A (informative)

Bibliography

Table A.1 List of standards on mountaineering equipment

No. Document Title

1 prEN 892 Mountaineering equipment Ð Dynamic mountaineering ropes Ð Safety requirements
and test methods

2 prEN 12275 Mountaineering equipment Ð Connectors Ð Safety requirements and test methods

3 1) Mountaineering equipment Ð Ice-tools Ð Safety requirements and test methods
(00136012)

4 prEN 12277 Mountaineering equipment Ð Harnesses Ð Safety requirements and test methods

5 prEN 12492 Mountaineering equipment Ð Safety helmets Ð Safety requirements and test methods

6 prEN 564 Mountaineering equipment Ð Accessory cord Ð Safety requirements and test methods

7 prEN 565 Mountaineering equipment Ð Tape Ð Safety requirements and test methods

8 prEN 566 Mountaineering equipment Ð Slings Ð Safety requirements and test methods

9 prEN 12276 Mountaineering equipment Ð Frictional anchors Ð Safety requirements and test
methods

10 prEN 12270 Mountaineering equipment Ð Chocks Ð Safety requirements and test methods

11 prEN 567 Mountaineering equipment Ð Rope clamps Ð Safety requirements and test methods

12 prEN 958 Mountaineering equipment Ð Energy absorbing systems for use in klettersteig (via
ferrata) climbing Ð Safety requirements and test methods

13 prEN 959 Mountaineering equipment Ð Rock anchors Ð Safety requirements and test methods

14 prEN 568 Mountaineering equipment Ð Ice anchors Ð Safety requirements and test methods

15 prEN 569 Mountaineering equipment Ð Pitons Ð Safety requirements and test methods

16 prEN 893 Mountaineering equipment Ð Crampons Ð Safety requirements and test methods

17 1) Mountaineering equipment Ð Descenders Ð Safety requirements and test methods
(00136079)

18 prEN 12278 Mountaineering equipment Ð Pulleys Ð Safety requirements and test methods
1) in preparation

Annex ZA (informative)

Clauses of this European Standard addressing essential requirements or other

provisions of EU Directives
This European Standard has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association and supports essential requirements of EU Directive(s) on personal protective
equipment (PPE) 89/686/EEC.

WARNING. Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope of this standard.

The following clauses of this standard are likely to support requirements of Directive 89/686/EEC:

EU±Directive 89/686/EEC, Annex II Clause of this European Standard

1.1.2.1 Highest level of protection possible 4, 5

1.2.1 Absence of risks and other inherent nuisance factors 4.1, 5.3

1.4 Information supplied by the manufacturer 6

2.4 Personal protective equipment subject to ageing 6

3.1.2.2 Prevention of falls from a height 4, 5, 6

Compliance with the clauses of this standard provides one means of conforming with the specific essential
requirements of the Directive concerned and associated EFTA regulations.
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BS EN 892 : 1997

List of references

See national foreword.
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.
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