This is a preview of "BS 8437:2022". Click here to purchase the full version from the ANSI store.

BS 8437:2022

Code of practice for selection, use and
maintenance of personal fall protection
systems and equipment for use in

the workplace

bsi.


https://webstore.ansi.org/Standards/BSI/BS84372022?source=preview

BS 8437:2022 BRITISH STANDARD

This is a preview of "BS 8437:2022". Click here to purchase the full version from the ANSI store.

Publishing and copyright information

The BSI copyright notice displayed in this document indicates when the document was last issued.
© The British Standards Institution 2022

Published by BSI Standards Limited 2022

ISBN 978 0 539 19266 7

ICS 13.340.60

The following BSI references relate to the work on this document:
Committee reference PH/5
Draft for comment 21/30443491 DC

Amendments/corrigenda issued since publication

Date Text affected

© THE BRITISH STANDARDS INSTITUTION 2022 - ALL RIGHTS RESERVED


https://webstore.ansi.org/Standards/BSI/BS84372022?source=preview

BRITISH STANDARD

BS 8437:2022

This is a preview of "BS 8437:2022". Click here to purchase the full version from the ANSI store.

GUIICCIICS Page
Foreword vi
Introduction 1

1 Scope 1
2 Normative references 2
3 Terms and definitions 2
4 Legislation 5
4.1 General 5
4.2 The Health and Safety at Work etc. Act 1974 6
4.3 The Management of Health and Safety at Work Regulations 1999 6
4.4 The Personal Protective Equipment at Work Regulations 1992 6
4.5 The Work at Height Regulations 2005 (as amended) 6
4.6 Construction (Design and Management) Regulations 2015 7
4.7 HSE Guidance documents 7
5 Fundamental principles 8
5.1 Hazard identification and risk assessment, and hierarchy of protective measures 8
5.2 Principles of selection of personal fall protection systems and equipment 8
5.3 Principles of use of personal fall protection systems and equipment 9
5.4 Principles of maintenance of personal fall protection systems and equipment 10
6 Hazard identification, risk assessment and safety method statement 11
6.1 General 11
6.2 Hierarchy of protective measures for people working at a height 13
Table 1 — Illustration of hierarchy of protective measures given in the Work at Height
Regulations 2005 (as amended) 13
7  Selection of personal fall protection systems and equipment 14
7.1 General 14
7.2 Types of personal fall protection systems and equipment 15
8 Restraint systems 16
8.1 General 16
8.2 Selection of the components of a restraint system 17
8.3 Use of restraint systems 17
Figure 1 — Example of a restraint system limiting access to zones where the risk of a fall exists 19
Figure 2 — Importance of correct lanyard length in a restraint system 20
Figure 3 — Example of a restraint system using a rigid horizontal anchor line 22
Figure 4 — Dangers of using a restraint system to access the corner of a flat roof 23
Figure 5 — Situation in which a restraint system should not be used because there is a risk of a
fall through a fragile material 24
Figure 6 — Limitations and dangers of using a restraint system on a sloping roof 25
9 Fall arrest systems 26
9.1 General 26
Figure 7 — Examples of different types of fall arrest system 27
Figure 8 — Use of an extension lanyard 32
Figure 9 — Illustration of free fall distances and the calculation of fall factors 33
Figure 10 — Illustration of the dangers of connecting energy absorbing lanyards in series to
increase overall length 34
9.2 Fall arrest systems based on one or more energy absorbing lanyards 35
Figure 11 — Example of a fall arrest system based on a single energy absorbing lanyard 36
Figure 12 — Examples of energy absorbing lanyards 37
Figure 13 — Illustration of an energy absorbing lanyard operating to arrest a fall 38

© THE BRITISH STANDARDS INSTITUTION 2022 - ALL RIGHTS RESERVED I


https://webstore.ansi.org/Standards/BSI/BS84372022?source=preview

BS 8437:2022

BRITISH STANDARD

This is a preview of "BS 8437:2022". Click here to purchase the full version from the ANSI store.

9.3

9.4

9.5

9.6
9.7

10
10.1
10.2

10.3

11

of movement greater than lanyard length is required

Figure 15 — Ensuring continuous connection to the structure by using two energy absorbing
lanyards in relay

Figure 16 — Example of the use of a fall arrest system based on a twin-tailed energy absorbing
lanyard while climbing

Fall arrest systems based on a retractable type fall arrester

Figure 17 — Fall arrest system based on a retractable type fall arrester

Figure 18 — Example of a retractable type fall arrester operating to arrest a fall

Figure 19 — Maximum working length of a retractable type fall arrester

Figure 20 — Examples of a compact retractable type fall arrester

Figure 21 — Example of a retractable type fall arrester incorporating a rescue winch

Figure 22 — Example of a retractable type fall arrester incorporating a rescue winch being used
in conjunction with a tripod for work in a confined space below the surface

Figure 23 — Dangers of using retractable type fall arresters in the horizontal plane

Figure 24 — Risk of a free fall if the lanyard of a retractable type fall arrester fails to retract
Fall arrest systems based on a vertical anchor line and a guided type fall arrester

Figure 25 — Example of a fall arrest system based on a rigid vertical anchor line fixed to a
permanently installed access ladder

Figure 26 — Example of a fall arrest system based on a permanently installed flexible vertical
anchor line fixed to a permanently installed access ladder

Figure 27 — Example of a fall arrest system based on a temporarily installed flexible vertical
anchor line

Fall arrest systems based on a horizontal anchor line and one or more travellers

Figure 28 — Fall arrest system based on a permanently installed rigid horizontal anchor line
comprising a rail

Figure 29 — Fall arrest system based on a permanently installed flexible horizontal anchor line
comprising a wire rope

Figure 30 — Fall arrest system based on a temporarily installed flexible horizontal anchor line
Figure 31 — Examples of fall arrest systems based on a horizontal anchor line and an

energy absorbing lanyard operating to arrest a fall, also illustrating free space requirements
(see and Annex F)

Use of fall arrest systems

Free space

Figure 32 — Illustration of minimum free space requirements when using a fall arrest system
based on an energy absorbing lanyard

Figure 33 — Illustration of minimum free space requirement when using a fall arrest system
based on a retractable type fall arrester

Figure 34 — Illustration of minimum free space requirement when using a fall arrest system
based on a vertical anchor line

Work positioning systems

General

Work positioning systems for partial support

Figure 35 — Partially supported work positioning technique 1

Figure 36 — Illustration of a real situation showing incorrect use of a work positioning lanyard
without a safety back-up personal fall protection system

Figure 37 — Partially supported work positioning technique 2

Work positioning systems for work in suspension

Figure 38 — Examples of lanyards for work positioning technique 1

Rescue

II  © THE BRITISH STANDARDS INSTITUTION 2022 - ALL RIGHTS RESERVED

38

40

41
41
42
44
45
47
49

50
52
54
55

57

58

59
63

64

65
66

68
73
74

76

78

79
80
80
80
81

82
84
85
86
87


https://webstore.ansi.org/Standards/BSI/BS84372022?source=preview

BRITISH STANDARD

BS 8437:2022

This is a preview of "BS 8437:2022". Click here to purchase the full version from the ANSI store.

11.2
11.3
11.4
11.5
11.6
11.7

12
12.1
12.2
12.3
12.4
12.5

12.6

12.7

12.8
129
12.10

13
13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8
139

13.10

14
14.1
14.2
14.3
14.4
14.5
14.6

Anchors

Edges

Care of individuals requiring rescue
Rescue equipment

Harness for rescue

First aid

Components

General

Strength of components

Textiles used in components

Metals used in components
Connectors

Figure 39 — Examples of various types of connectors

Figure 40 — Examples of correct and incorrect methods of connecting to an anchor point

or position

Figure 41 — Examples of ways in which the safety catch on a connector can be tripped accidentally
Figure 42 — Difference in the loading of a connector in a static test and when used with a wide

webbing sling

Figure 43 — Correct and incorrect ways of inserting two anchor lines into a connector

Body-holding devices

Table 2 — Advantages and disadvantages of various connector gate closing and locking

mechanisms

Figure 44 — Example of a waist belt for use with a restraint system
Figure 45 — Example of a full body harness

Figure 46 — Examples of sit harnesses

Lanyards

Figure 47 — Example of a lanyard with thimbles in the termination loops
Energy absorbers

Anchor lines

Anchor line devices

Figure 48 — Examples of anchor line devices

Inspection, care and maintenance of equipment

General

Lifespan

Textile equipment (anchor lines, lanyards, harnesses etc.)
Metal equipment (connectors, anchor line devices etc.)
Protective helmets

Disinfection of equipment

Equipment exposed to a marine environment

Storage

Equipment withdrawn from service

Alterations to equipment

Methods of work

Safe working methods

Working practices

Clothing and protective equipment

Safety precautions for personal fall protection equipment
Use of tools and other work equipment

Communications systems

88
88
88
88
89
89
89
89
90
91
92
93
94

95
97

98
99
100

101
102
103
104
104
105
105
106
108
108
109
109
110
110
111
112
112
112
112
112
112
112
112
114
115
117
117
118

© THE BRITISH STANDARDS INSTITUTION 2022 - ALL RIGHTS RESERVED  III


https://webstore.ansi.org/Standards/BSI/BS84372022?source=preview

BS 8437:2022 BRITISH STANDARD

This is a preview of "BS 8437:2022". Click here to purchase the full version from the ANSI store.

14.8 Completion of work at the end of a shift 118

15 Aptitude, fitness and training 118
15.1 General 118
15.2 Training 119

16 Anchors 119
16.1 General 119
16.2  Strength and reliability of anchors 120
16.3 Installation of anchor devices 121

Figure 49 — Example increase loading on an anchor line/sling by increase in angle at the

anchor point 123
16.4 Additional recommendations for anchor points for particular types of personal fall protection
equipment 124
Figure 50 — Example of a restraint system using a flexible horizontal anchor line, showing
deflection of the anchor line by the user 125
16.5 Intermediate support brackets for vertical and horizontal rigid anchor lines 125
16.6 Choosing anchor point positions for fall arrest systems 125
Figure 51 — Danger of a swing fall when using an energy absorbing lanyard 127
Figure 52 — Danger of a swing fall when using a retractable type fall arrester 128
Figure 53 — Examples of correct anchor positions and of incorrect (potentially dangerous)
anchor positions 129
Annex A (informative) Basic principles of protection against falls from a height 130
Annex B (informative) Harness comfort and adjustability test 130
Annex C (informative) Equipment inspection checklist 133
Table C.1 — Equipment inspection checklist 133
AnnexD (informative) Suspension intolerance (formerly known as suspension trauma) 138

Annex E (informative) Advantages and disadvantages of differently positioned attachment pointe
for fall arrest equipment on a full body harness 140

Annex F (informative) Examples of the calculation of minimum free space requirements for
different fall arrest systems 143
Table E1 — Example of calculation of minimum free space requirements for a fall arrest system

based on an energy absorbing lanyard 144
Table E2 — Example of calculation of minimum free space requirement for a fall arrest system
based on a retractable type fall arrester 145
Table E.3 — Example of calculation of minimum free space requirements for fall arrest systems
based on a vertical anchor line 145

Table E4 — Example of calculation of minimum free space requirements for fall arrest systems
based on a horizontal anchor line and an energy absorbing lanyard 146

Annex G (informative) Typical methods of work in a partially supported position using a work
positioning system 146
Figure G.1 — Example of correct alignment of connector in side waist attachment point on
user's harness 148
Figure G.2 — Potential swing falls into structure while using work positioning technique 1,
assuming that the work positioning lanyard does not slide down the structure 149

Annex H (informative) Properties of some of the artificial fibres used in the manufacture of
personal fall protection equipment 150

IV © THE BRITISH STANDARDS INSTITUTION 2022 - ALL RIGHTS RESERVED


https://webstore.ansi.org/Standards/BSI/BS84372022?source=preview

BRITISH STANDARD BS 8437:2022

This is a preview of "BS 8437:2022". Click here to purchase the full version from the ANSI store.

personal fall protection equipment 151

Table H.2 — Other properties of some of the artificial fibres used in the manufacture of personal

fall protection equipment 157
AnnexI (informative) The effect of wind speed and working height on available working times 158

Table 1.1 — Available working time in an 8 h shift at different wind speeds 158

Bibliography 159

Summary of pages
This document comprises a front cover, an inside front cover, pages I to VIII, pages 1 to 160, an inside back cover
and a back cover.

© THE BRITISH STANDARDS INSTITUTION 2022 - ALL RIGHTS RESERVED V


https://webstore.ansi.org/Standards/BSI/BS84372022?source=preview

BS 8437:2022 BRITISH STANDARD

This is a preview of "BS 8437:2022". Click here to purchase the full version from the ANSI store.

Foreword

VI

Publishing information

This British Standard is published by BSI Standards Limited, under licence from The British
Standards Institution, and came into effect on 31 August 2022. It was prepared by Technical
Committee PH/5, Personal fall protection. A list of organizations represented on this committee can
be obtained on request to the committee manager.

Supersession

This British Standard supersedes BS 8437:2005+A1:2012, which is withdrawn.

Information about this document

This standard has been produced in response to the need to bring together best practice regarding
personal fall protection from a large number of sources including information from manufacturers,
from research studies and from training organizations.

The standard applies to the use of personal fall protection systems and equipment in the workplace
only, where the prime activity is the work being undertaken. It is not intended to cover, for example,
leisure activities or emergency evacuation systems and their procedures. Nevertheless, those engaged
in other activities would probably benefit from the advice given in this standard, as many of the
principles do apply and offer good practice. This standard is not intended to apply to personal fall
protection systems and equipment for use in arboriculture.

The Health and Safety Executive (HSE) participated in the development of the original Standard and
were consulted as part of this update.

This new edition of BS 8437 incorporates technical changes only. It does not represent a full review
or revision of the standard, which will be undertaken in due course.

This publication can be withdrawn, revised, partially superseded or superseded. Information
regarding the status of this publication can be found in the Standards Catalogue on the BSI website at
bsigroup.com/standards, or by contacting the Customer Services team.

Where websites and webpages have been cited, they are provided for ease of reference and are
correct at the time of publication. The location of a webpage or website, or its contents, cannot
be guaranteed.

Use of this document

As a code of practice, this British Standard takes the form of guidance and recommendations. It
should not be quoted as if it were a specification and particular care should be taken to ensure that
claims of compliance are not misleading.

It has been assumed in the preparation of this standard that the execution of its provisions will be
entrusted to appropriately competent and experienced people for whose use it has been produced.

Presentational conventions

The provisions of this standard are presented in roman (i.e. upright) type. Its recommendations are
expressed in sentences in which the principal auxiliary verb is “should”.

Commentary, explanation and general informative material is presented in smaller italic type, and does
not constitute a normative element.
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Dictionary is used (e.g. “organization” rather than “organisation”).

Contractual and legal considerations

This publication has been prepared in good faith, however no representation, warranty, assurance
or undertaking (express or implied) is or will be made, and no responsibility or liability is or will
be accepted by BSI in relation to the adequacy, accuracy, completeness or reasonableness of this
publication. All and any such responsibility and liability is expressly disclaimed to the full extent
permitted by the law.

This publication is provided as is, and is to be used at the recipient’s own risk.

The recipient is advised to consider seeking professional guidance with respect to its use of this
publication.

This publication is not intended to constitute a contract. Users are responsible for its correct
application.

Compliance with a British Standard cannot confer immunity from legal obligations.

In particular, attention is drawn to the statuary regulations listed in Clause 4.
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Introduction

Falls from a height are one of the largest causes of death and injury in the workplace. It is therefore
essential that measures are taken to protect workers against falls from a height. These can include
measures taken at the design stage, for example in the design of a new building, collective fall
protection measures such as barriers and guard rails, and the use of personal fall protection systems
and equipment. It is equally essential that the fall protection measures adopted are appropriate to
the particular situation, that any fall protection system or equipment is correctly maintained and that
users have appropriate training.

If a person working at a height, for example on a roof-top or tower, suffers a fall such that they lose
contact with the surface on which they are supported, for example by stumbling over an edge, they
will almost certainly hit the ground, or any intervening obstruction, with sufficient force to cause
severe or fatal injuries. The severity of the injuries will be determined by the person's impact velocity,
which will depend on the height of the fall, the nature of the impact surface and the part of the body
that strikes the surface. The injuries are actually caused by the forces resulting from the rapid rate of
deceleration of the body at impact.

NOTE  Afall of 3.05 m (10 ft) takes only 0.8 s, giving no time for the person falling to react, and results in an
impact velocity of 7.74 m/s (17.3 mph).

The severity of injury does not only depend on the height of the fall. While serious or fatal injuries can
result from impact from a high fall onto a solid surface, they can also result from the following:

e impact from a relatively short fall onto, or through, a fragile surface;
¢ ahead-first impact from a relatively short fall;
e arelatively short fall into water or a hazardous substance.

The present standard deals with personal fall protection systems in the context of a hierarchy of
fall protection measures. It provides details of the types of fall protection systems and equipment
available and gives guidance on their selection, use and maintenance, and on the training of users.

1 Scope

This British Standard gives recommendations and guidance on the selection, use and maintenance of
personal fall protection systems and equipment for use in the workplace to prevent and/or to arrest

falls from a height, including systems and equipment suitable for use in rescue. It also gives guidance
on rescue of persons working at a height, in the event of an accident.

It is intended for use by employers, employees and self-employed persons who use personal fall
protection systems and equipment. It is also intended for use by designers, e.g. architects and
structural engineers, including those who are responsible for the design of safe access routes on
buildings and structures, by those who commission work at a height, e.g. building owners and
contractors, and by those involved in training persons for work at a height.

The standard is not applicable to collective fall protection systems, for example work platforms and
fall arrest nets. It is not intended to apply to personal fall protection systems and equipment for use
in leisure activities or in professional or private sports activities. It is also not intended to apply to
personal fall protection systems and equipment for use in arboriculture.

NOTE 1 A discussion of the basic principles of fall protection is given in Annex A.

NOTE 2 Recommendations and guidance on the use of rope access methods are given in BS 7985.
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