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Commendations
IRATA International code of practice for industrial rope access
Although there is a steady decline in the number of injuries caused by falls; falls from height remain
the most common kind of workplace fatality. They are the biggest single cause of serious and fatal
injuries arising from construction and maintenance activities. Safety when working at height is
essential, and making sure that people use access equipment properly is a key part of this.
HSE recognises that, within the variety of work at height methods available, rope access is an
accepted technique to use in appropriate circumstances.
I am pleased to continue HSE’s support of IRATA’s guidance in this area. This voluntary code of
practice sets out good practice for individuals and organisations using rope access equipment and will
help to ensure that health and safety risks in this area are minimised or avoided.

Philip White
Chief Inspector of Construction, HSE
01 January 2010
The Offshore Safety Division of HSE concurs with the continued general support by HSE of IRATA’s
voluntary code of practice. Use of this code of practice is also commended for offshore working when
rope access methods are required.

Rog Thomson
HM Principal Inspector of Health and Safety,
Offshore Safety Division
01 January 2010

NOTE
The word ‘voluntary’ used in the commendations is intended to signify that compliance with the
IRATA International code of practice is not a legal requirement under UK law. However, it is mandatory for
members of IRATA International to comply with the principles of the code of practice and this is a condition of
their membership.
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Part 1: Foreword, Introduction, Scope, Structure, Terms and
definitions, Principles and controls
Foreword
IRATA International is recognized as the world’s leading authority on industrial rope access.
Established in the UK in 1988 as the Industrial Rope Access Trade Association, an increase in
membership worldwide led to the name IRATA International to reflect this. The association’s aim is
the promotion and development of the safe system that it has pioneered since its inception and to
support its member companies and trained technicians to enable them to work in a safe and effective
manner.
There are several types of IRATA International membership. Full member companies are either
trainer members or operator members (or both). These types of members have full voting rights.
There are probationary levels of these memberships, which also have full voting rights. There are two
more types of membership, neither with voting rights: associate, open to organizations such as
manufacturers, architects and authoritative bodies, and individual, open, for example, to consultants
and rope access technicians.
Trainer and operator members of the association have to meet specific entrance qualifications and
are subject to regular audits to ensure they meet IRATA International’s requirements for quality
assurance, safety, training and work practices.
The benefits of the IRATA International system are demonstrated by the low level of accidents and
incidents reported by members, which after independent collation and study are published annually as
the IRATA International Work and Safety Analysis. The latest version of the work and safety analysis
can be viewed by visiting www.irata.org.
Monitoring shows that the IRATA International system of effective training, diligent supervision and a
proven method protects lives and guards against injury. It also demonstrates that IRATA International
operates more safely than the work-at-height industry as a whole. In addition, the several references
in this code of practice to the unlikely event of failure and the steps then taken to minimize the risk,
even though statistically unlikely, highlights the cautious, preventative approach taken by IRATA
International to safety.
The code of practice has been compiled using the experience of established rope access companies
and is the result of many years of experience working with various national, international, regional and
trade-based health and safety organizations, to which IRATA International is indebted for their advice
and assistance.
Members of IRATA International are required, as a condition of membership, to comply with the
principles of the code of practice.
A free download of the latest version of this code of practice, including the informative annexes in Part
3, is available from www.irata.org.
It should be noted that the code of practice is not intended as a full interpretation of the law and does
not relieve employers of their duties under the various legal requirements that may relate to their
specific location, situation and applications. It should also be noted that the code of practice applies
to industrial rope access work only, where the prime activity is the work itself. It is not intended to
cover, for example, leisure activities or emergency evacuation systems and their procedures,
although trainees in such other activities would probably benefit from a level of protection similar to
that advised within these pages.
Although care has been taken to ensure, to the best of IRATA International’s knowledge, that the
content of this code of practice is accurate to the extent that it relates to either matters of fact or
accepted practice or matters of opinion at the time of publication, IRATA International assumes no
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responsibility for any errors or misinterpretations of such content or any loss or damage arising from
or related to its use.
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Introduction
IRATA International’s rope access system is a safe method of working at height, where ropes and
associated equipment are used to gain access to and egress from the workplace, and to be supported
at it.
The advantage of using rope access methods lies mainly in the safety and speed with which workers
can get to or from difficult locations and then carry out their work, often with minimal impact on other
operations. Another major benefit is that the combination of the total man-hours and the level of risk
for a particular task (man-at-risk hours) is often reduced when compared with other means of access
and their associated risks and cost.
The primary objective when using rope access methods is to plan, manage and carry out the work
with a goal of no accidents, incidents or dangerous occurrences, i.e. to ensure a safe system of work
is maintained at all times, and with no damage to property or harm to the environment. IRATA
International has in place a continuously evolving regime with procedures that members are required
to follow, which are monitored for compliance to ensure that a safe system of work is established and
maintained. This sets IRATA International member companies apart from rope access companies that
are not subject to such a rigorous scheme.
Like any other method of working at height, the application of rope access should be regarded as a
complete system, in which planning, management, competence and suitable equipment should be
treated with equal importance, as each is dependent on the others to ensure a safe system of work.
This code of practice gives recommendations and guidance on the use of rope access methods to
provide such a safe system of work. Part 1 sets out fundamental principles and controls. Part 2
expands on Part 1, providing more detailed guidance. Part 3 consists of informative annexes, which
give advice on the rope access aspect of associated work practices and information on other relevant
topics. Several of these annexes are still under development. Part 4 gives links to relevant national
legislation and Part 5 provides a bibliography. The parts should be read in conjunction with each
other, particularly Part 1 with Part 2 and Part 2 with relevant informative annexes in Part 3.
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1.1

Scope

This code of practice gives recommendations and guidance on the use of IRATA International rope
access methods, including training, to provide a safe system of work. It is intended for use by IRATA
International members, IRATA International rope access technicians, national or regional enforcement
agencies, safety officers and those who commission rope access work, e.g. building contractors;
multi-national oil and gas companies; the renewable energy sector. This code of practice is applicable
to the use of IRATA International rope access methods for industrial purposes, i.e. for access to
buildings, other structures (on or offshore) or natural features, such as cliff faces, where ropes are
used as the primary means of access, egress or support and as the primary means of protection
against a fall.
This code of practice is not intended to apply to the use of rope-based access methods for leisure
activities, arboriculture, general steeplejack methods or emergency personal evacuation systems, or
to the use of rope-based access (line rescue) techniques by fire brigades and other emergency
services for rescue work or for rescue training.
NOTE
Throughout this code of practice, the term rope access is intended to mean rope access for industrial
purposes, unless otherwise stated.
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1.2

Structure

1.2.1
This code of practice consists of several parts. Generally, clauses and figures in each part
are numbered to match the number of the part, e.g. in Part 2: 2.2, Planning and management, Figure
2.3 — Example of a scaffold knot. The exception is Part 3, which is a series of informative annexes.
Here, the clauses and figures are given a letter to match the title of the particular annex, e.g. in Annex
A: A.1, A.2.
1.2.2
The following list details the part titles and clause titles in each part up to the fourth level of
numbering, e.g. 2.5.3.2. Clause titles at lower levels of numbering, e.g. 2.7.1.5.1 Work restraint (travel
restriction) equipment, are omitted. Under Part 3, only the main title of each informative annex is
listed. This is to allow flexibility in the development of each topic to be covered.
NOTE
This code of practice is intended to be a live, website-based document and is, therefore, subject to
change, so clause numbers and possibly part numbers could change over time.

Part 1: Foreword, Introduction, Scope, Structure, Terms and definitions, Principles and
controls
Foreword
Introduction
1.1

Scope

1.2

Structure

1.3

Terms and definitions

1.4

Principles and controls
1.4.1

General

1.4.2

Principles

1.4.2.1 Planning
1.4.2.2 Training and competence
1.4.2.3 Management and supervision
1.4.2.4 Selection, care, maintenance and inspection of equipment
1.4.2.5 Work methods
1.4.2.6 Exclusion zones
1.4.2.7 Emergency procedures
1.4.2.8 Expanded techniques
1.4.3

Quality and safety controls

Part 2: Detailed guidance
Introduction
2.1

General
2.2

Planning and management

2.2.1 Objective
2.2.2 Planning
2.2.3 Pre-work analysis
2.2.4 Risk assessment
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2.2.5 Safety method statements
2.2.6 Procedures and personnel to be in place before work begins
2.2.6.1 Procedures
2.2.6.2 Personnel
2.3

Selection of rope access technicians
2.3.1 General
2.3.2 Experience, attitude and aptitude

2.4

Competence

2.5

Training
2.5.1 General
2.5.2 IRATA International training, assessment and certification
2.5.3 Additional skill levels
2.5.3.1 General
2.5.3.2 Trainers and instructors
2.5.3.3 Assessors (Level A/3)
2.5.3.4 Auditors

2.6

Rope access managers, rope access safety supervisors and other supervisory/management
items
2.6.1 Rope access managers
2.6.2 Rope access safety supervisors
2.6.3 Other supervisory/management items
2.6.3.1 Disciplined working
2.6.3.2 Access by non-IRATA International qualified personnel
2.6.3.3 Company nominated person (the technical contact)

2.7

Selection of equipment
2.7.1 General
2.7.1.1 Application-specific assessment
2.7.1.2 Legal requirements
2.7.1.3 Standards
2.7.1.4 Load ratings/minimum static strength
2.7.1.5 Equipment for work restraint, work positioning and fall arrest
2.7.1.6 Limits of equipment use and compatibility
2.7.1.7 Knowledge of equipment
2.7.2 Ropes (anchor lines)
2.7.3 Harnesses
2.7.4 Connectors
2.7.5 Descending devices
2.7.6 Ascending devices
2.7.7 Back-up devices
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2.7.8 Lanyards and slings
2.7.8.1 General
2.7.8.2 Device lanyards and anchor lanyards
2.7.8.3 Anchor slings
2.7.8.4 Selection criteria for device lanyards, anchor lanyards and anchor slings
2.7.8.5 Other information on lanyards
2.7.9 Anchors
2.7.10 Protectors for anchor lines
2.7.11 Work seats
2.7.12 Helmets
2.7.13 Clothing and protective equipment
2.8

Marking and traceability

2.9

Records

2.10

Inspection, care and maintenance of equipment
2.10.1 General procedures
2.10.2 Equipment manufactured from man-made fibres
2.10.3 Metal equipment
2.10.4 Protective helmets
2.10.5 Disinfection of equipment
2.10.6 Equipment exposed to a marine environment
2.10.7 Storage
2.10.8 Equipment withdrawn from service
2.10.9 Lifespan
2.10.10 Alterations to equipment

2.11

Primary rope access work methods
2.11.1 Double protection
2.11.2 The anchor system (anchors and anchor lines)
2.11.3 Use of anchor lines
2.11.3.1 Rigging and de-rigging
2.11.3.2 Protection methods for anchor lines
2.11.4 Additional safety measures
2.11.5 The use of knots
2.11.6 Work teams
2.11.7 Pre-work checking
2.11.8 Exclusion zones
2.11.8.1 General
2.11.8.2 Protection of third parties
2.11.8.3 Anchor area exclusion zone
2.11.8.4 Working edge hazard zone
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2.11.9 Communication
2.11.10 Welfare
2.11.11 Emergency procedures
2.11.12 Reporting of incidents and accidents
2.11.13 End of shifts
2.11.14 Termination of a job
2.11.15 Expanded techniques
Part 3: Informative annexes
Annex A: Risk assessment
Annex B: Safety method statements
Annex C: List of standards referred to within the code of practice
Annex D: Harness comfort and adjustability test
Annex E: Other types of lanyard
Annex F: Safety considerations when installing or placing anchor devices for use in rope access
Annex G: Suspension intolerance (formerly known as suspension trauma)
Annex H: Equipment inspection checklist
Annex I: List of information to be recorded following a detailed inspection of rope access equipment
Annex J: Resistance to chemicals and other properties of some of the man-made fibres used in the
manufacture of rope access equipment
Annex K: Typical method of descending and ascending using IRATA International rope access
techniques
Annex L: Other harness-based work at height access methods
Annex M: Use of tools and other work equipment
Annex N: Recommended list of information to be kept on site
Annex O:
Annex P: Recommended actions for the protection of anchor lines
Annex Q: Fall factors, fall distances and associated risks
Part 4: Legislation
Local legislation
Part 5: Bibliography, further reading and useful addresses
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1.3

Terms and definitions

For the purposes of all parts of this code of practice, including the informative annexes, the following
terms and definitions apply:
anchor
general term used as a noun to describe a fitted or unfitted anchor device, or a structural anchor
containing an anchor point, or as a verb to describe the act of connecting to a fitted anchor device or
a structural anchor
anchorage
structure or natural feature that provides an anchorage point (see Figure 1.1)
NOTE

Two examples of a natural feature are a rock face and a tree.

anchorage point
particular place on an anchorage used for the attachment of an anchor device (see Figure 1.1)
anchor device
personal fall protection equipment comprising an assembly of elements with one or more anchor
points or mobile anchor points and which is removable from the structure or natural feature (see
Figure 1.1)
anchor lanyard
lanyard connected to the main attachment point of the harness, which normally incorporates a
connector and which is used for connection to an anchor point
NOTE

Some anchor lanyards are also known as cow’s tails.

anchor line
flexible line connected to a reliable anchor to provide a means of support, restraint or other safeguard
for a person wearing an appropriate harness in combination with other devices
NOTE

An anchor line may be a working line or a safety line.

anchor line device
collective term for ascending device, descending device and back-up device
NOTE

Anchor line devices are also known as rope adjustment devices.

anchor point
point on an anchor device or structural anchor used for the connection of personal fall protection
equipment (see Figure 1.1)
anchor sling
sling or strop made from textiles, wire rope or chain, which is used to attach to a structure or natural
feature to provide an anchor point for an anchor line or for the direct connection of the rope access
technician
ascending device
anchor line device used primarily to assist progression along an anchor line and for positioning the
rope access technician on it, which, when attached to an anchor line of appropriate diameter, locks
under load in one direction and slips freely in the opposite direction
back-up device
anchor line device for a safety line, which accompanies the user during changes of position or allows
adjustment of the length of the safety line and which locks automatically to the safety line, or only
allows gradual movement along it, when a sudden load occurs
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certificate of conformity
document certifying that the supplied goods meet the claimed compliance and/or specifications
competent person
designated person suitably trained or qualified by knowledge and practical experience to enable the
required task or tasks to be carried out properly
connector
openable device used to connect components, which enables the user to link himself or herself
directly or indirectly to an anchor point
descending device
manually-operated, friction-inducing anchor line device which, when attached to an anchor line of
appropriate type and diameter, allows the user to achieve a controlled descent and a stop with hands
off anywhere on the anchor line
deviation
redirection of the path of the anchor lines from the anchor points to avoid abrasion and other potential
causes of damage to the anchor lines or to provide more accurate access for the rope access
technician
deviation anchor
anchor placed primarily to alter the direction of an anchor line and installed at a distance (unspecified)
from the anchor point(s) used for the first attachment of an anchor line
device lanyard
lanyard used to provide a link between the user’s harness and the anchor line device
NOTE

Some device lanyards are also known as cow’s tails.

dynamic rope
rope specifically designed to absorb energy in a fall by extending in length, thereby minimising the
impact load
energy absorber
component or components in a fall arrest system designed to minimize the impact load generated in a
fall
fail to safe
revert to a safe condition in the event of a breakdown, failure, or mismanagement of a critical nature
failure load
minimum breaking load of an item of equipment when it is new
fall factor
length of a potential fall divided by the length of rope or lanyard available to arrest it
kernmantel rope
textile rope consisting of a core enclosed by a sheath
NOTE
The core is usually the main load bearing element and typically consists of parallel elements which
have been drawn and turned together in single or several layers, or of braided elements. The sheath is generally
braided and protects the core, for example from external abrasion and ultra-violet degradation.
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lifting equipment
work equipment for lifting or lowering loads, including its attachments used for anchoring, fixing or
supporting it, e.g. chain or rope sling or similar; ring; link; hook; plate-clamp; shackle; swivel; eyebolt;
webbing

low-stretch rope
textile rope with lower elongation and, therefore, less energy absorbing characteristics than dynamic
rope
NOTE

Low stretch rope is sometimes known as semi-static rope.

maximum rated load (RLMAX)
maximum mass of one or more persons, including tools and equipment carried, with which a
component of a rope access system can be used, as specified by the manufacturer
NOTE 1

Maximum rated load is expressed in kilograms.

NOTE 2

See also safe working load (SWL) and working load limit (WLL).

minimum rated load (RLMIN)
minimum mass of one or more persons, including tools and equipment carried, with which a
component of a rope access system can be used, as specified by the manufacturer
NOTE

Minimum rated load is expressed in kilograms.

proof load
test load applied to verify that an item of equipment does not exhibit permanent deformation under
that load, at that particular time
NOTE
The result can then be theoretically related to the performance of the test piece under its expected
conditions in service.

re-anchor
anchor installed at a distance (unspecified) from the anchor point(s) used for the first attachment of an
anchor line, to which the anchor line is additionally attached, and which is not a deviation anchor or an
anchor placed simply to maintain the position of an anchor line
NOTE

Re-anchors are also known as re-belays and intermediate anchors.

rigging for rescue
establishing a rescue system which enables workmate retrieval to take place without the need for a
rescuer to descend or ascend to the position of the injured person
rope access
method of using ropes, in combination with other devices, by which a user descends or ascends a
working line to get to or from the workplace, and for work positioning, while further protected by a
safety line, such that both lines are connected to the user’s harness and separately secured to a
reliable anchorage in such a way that a fall is prevented or arrested
NOTE 1
lines.

Ropes used for descending, ascending, work positioning or as a safety line are known as anchor

NOTE 2

In this context, the term ‘ropes’ includes appropriate textile ropes, wire ropes and webbing.

safety line controller (in Annex L)
person paying out or taking in safety lines while protecting another person against a fall from a height
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safe working load (SWL)
designated maximum working load of an item of equipment under particular, specified conditions
NOTE

See also working load limit (WLL) and maximum rated load (RL MAX).

safety line
anchor line provided as a safeguard to protect against falls if the rope access technician slips or if the
primary support (e.g. the working line), anchor or positioning mechanism fails
safety method statement
document prepared by the employer describing how a particular job (or types of job where these will
be essentially identical) should be undertaken to ensure that any risks to the health and safety of the
workers, or others who may be affected, are minimised
screwlink
type of connector formed as an open loop, which is closed by a threaded sleeve
NOTE

Screwlinks are also known as maillon rapides and quicklinks.

structural anchor
element or elements of an anchor incorporated into a structure or natural feature and not intended to
be removed (see Figure 1.1)
NOTE 1

A structural anchor may contain an anchor point.

NOTE 2

A structural anchor is not an anchor device.

NOTE 3
An example of a structural anchor is where an element such as an eyebolt is welded or resin bonded
to the structure.

suspended scaffold
scaffold suspended by means of ropes or chains and capable of being raised or lowered by such
means but does not include a boatswain’s chair or similar apparatus
working line
anchor line used primarily for access, egress, work positioning and work restraint
working load limit (WLL)
maximum load that can be lifted by an item under conditions specified by the manufacturer
NOTE

See also safe working load (SWL) and maximum rated load (RL MAX).

workmate retrieval
removal by one or more operatives of an incapacitated member of their rope access work team from a
place of danger to a place of safety
NOTE

Workmate retrieval is also known as workmate rescue.

work positioning
technique that enables a person to work supported in tension or suspension by personal fall
protection equipment in such a way that a fall from a height is prevented or restricted
work restraint
technique whereby a person is prevented, by means of personal fall protection equipment, including
an appropriate belt or harness, from reaching zones where the risk of a fall from a height exists
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a) Concrete wall

b) Natural feature

d) Structural anchor with an anchor
point

c) Steel structure

Key
1
2
3
4
5
6

Anchorage
Anchorage point
Anchor device
Anchor point
Structural anchor
Permanent fixing element (e.g. welding; riveting; resin bonding)

e) Structural anchor without an
anchor point (anchor device unfitted)

Figure 1.1 — Examples of anchorages, anchorage points, anchor devices, anchor points and
structural anchors
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1.4

Principles and controls

1.4.1

General

1.4.1.1

The essential elements of a safe system of work include:

a) proper planning and management;
b) the use of trained, competent persons;
c) good supervision;
d) the careful selection of appropriate equipment;
e) proper care, maintenance and inspection of equipment;
f)

proper control of working methods, including:
(i) provision for emergencies;
(ii) the protection of third parties;
(iii) the use of work equipment;
(iv) exclusion zones.

1.4.1.2
The principles and controls of the IRATA International rope access system are given in
1.4.2 and 1.4.3. These should not be taken to be exhaustive, as other elements may need to be taken
into account, depending on the specific work task and work situation.

1.4.2

Principles

1.4.2.1

Planning

1.4.2.1.1
Rope access work should be planned (and managed) by a person who is designated as
being responsible for maintaining a safe system of work.
1.4.2.1.2

Before rope access work commences there should be a documented:

a) pre-work analysis, to establish whether rope access methods are appropriate;
b) risk assessment, to identify any hazards, to assess the likelihood of an incident occurring and to
establish control measures to minimize the risk;
c) safety method statement, which clearly defines work procedures.
1.4.2.2

1

Training and competence

Rope access technicians should be:
a) trained and competent to carry out any access tasks that they are to undertake, including
workmate rescue/retrieval and should only be allocated tasks appropriate to their level of training;
b) sufficiently physically fit and free from any disability that might prevent them from working safely
at height;
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c) competent in the pre-use inspection of their equipment, including an understanding of when
equipment should be withdrawn from service.
1.4.2.3 Management and supervision
1.4.2.3.1

There should be proper management and supervision of the rope access worksite.

1.4.2.3.2

Managers responsible for the rope access site should be:

a) competent in management skills;
b) have adequate knowledge of rope access technical procedures to enable them to manage the
rope access work site competently.
1.4.2.3.3
Worksites using rope access require the supervision of rope access safety and of the
work project itself. These two types of supervision may be the responsibility of different people or the
same person. This code of practice covers only the supervision of rope access safety.
1.4.2.3.4
Under the IRATA International training, assessment and certification scheme, only Level
3 rope access technicians are permitted to be rope access safety supervisors. Rope access safety
supervisors should be:
a) competent in supervisory skills;
b) competent in rope access techniques appropriate to the particular worksite and should
understand the limitation of those techniques;
c) responsible for hazard identification and risk assessment for rope access related tasks;
d) competent in workmate rescue/retrieval techniques appropriate to each worksite and be able to
organize and put into effect a workmate rescue/retrieval appropriate to that worksite.
1.4.2.4

Selection, care, maintenance and inspection of equipment

1.4.2.4.1
The selection and purchase of equipment should be approved by a person with
knowledge of the technical specification required.
1.4.2.4.2
Equipment used in any rope access system should be compatible and should be
appropriate to its application.
1.4.2.4.3
Equipment should be capable of withstanding any foreseeable loads without catastrophic
damage to any component of the system.
1.4.2.4.4

Equipment should be selected which, wherever possible, fails to safe.

1.4.2.4.5
Equipment should be inspected before each use (pre-use check) and more thoroughly at
regular intervals (detailed inspection). Results of all detailed inspections should be recorded and
records should also be kept of use and maintenance.
1.4.2.4.6
Equipment should be correctly stored and maintained, and should be traceable back to
the manufacturer or his authorized representative.
1.4.2.4.7
Rope access technicians should have clothing and similar equipment appropriate to the
work situation and conditions.
1.4.2.5

Work methods
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1.4.2.5.1
Of primary importance in the IRATA International rope access system is the principle of
double protection. It is essential to include the provision of at least one additional means of protection
to prevent a rope access technician falling, for example, a safety line in conjunction with the working
line. This means that, should any one item fail within the suspension system, there is an adequate
safety back-up to protect the user. Therefore, when a rope access technician is to be in tension or
suspension, there should be at least two independently anchored lines, one primarily as a means of
access, egress and support (the working line) and the other as additional back-up security (the safety
line).
NOTE
Where appropriate, the safety line may be substituted by other forms of back-up security, which
should equal or better the performance of the one it replaces.

1.4.2.5.2
The connection of a rope access technician to the rope access system or other personal
fall protection system and disconnection from it should be made in an area where there is no risk of a
fall from a height.
1.4.2.5.3
The rope access technician should be connected to both the working line and the safety
line via a harness, which may be an appropriate sit harness or an appropriate full-body harness. The
same point on the harness may be used to connect the working line and the safety line to it.
1.4.2.5.4
The primary connection to the rope access technician of both the working line and the
safety line should always be via the harness, even if a work seat is being used.
1.4.2.5.5
Steps should be taken to ensure a rope access technician is unable to descend
inadvertently off the end of the working line or safety line and that, if the intention is to exit from them
at the bottom, the anchor lines are long enough to do so.
1.4.2.5.6
An efficient communication system should be established between all rope access
technicians in the team and, where necessary, third parties, e.g. the control room, if offshore.
1.4.2.5.7
Rope access systems should be planned to avoid falls. In the unlikely event of a fall, the
impact load on a rope access technician should never be greater than 6 kN.
NOTE
Potential impact loads can be reduced by keeping fall distances to a minimum, e.g. by positioning the
back-up device high.

1.4.2.5.8
The distance and consequences of any potential fall should always be minimized. No
potential fall should allow the rope access technician to impact with the ground. All practicable steps
should be taken to avoid the possibility of impacting with the structure, natural feature or obstructions
in a way likely to cause injury.
1.4.2.5.9
Rope access technicians should work in teams of no fewer than two, one of whom
should be a Level 3 rope access safety supervisor.
NOTE
There are many situations that require more than a two-person rope access team, depending, for
example, on the nature of the work; site conditions; competency of the work team; potential rescue scenarios.

1.4.2.6

1

Exclusion zones

Exclusion zones should be established, as appropriate, to protect against falls where rope access
technicians need to attach to the rope access system, e.g. an unprotected edge; to protect against
falling objects from above; to protect people below the area of rope access operations and to protect
against unauthorized persons entering the work area(s). Exclusion zones may also be required for
reasons other than fall protection, e.g. to protect against exposure to: radiation; radio waves, such as
those emitted by mobile phone antennae; areas of high temperature; chemical pollution. Exclusion
zones may be necessary at several levels, e.g. above anchor level; at anchor level; at intermediate
areas; at ground level.
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1.4.2.7

Emergency procedures

1.4.2.7.1
There should be suitable arrangements in place at every worksite to provide rapid
workmate rescue/retrieval. These should include an appropriate site-specific plan, together with
equipment, rigging and anchors of adequate strength for workmate retrieval.
1.4.2.7.2
A rope access technician should endeavour always to be in a position such that, in the
event of an incident, he/she would be able to rescue him/herself, or to be rescued quickly and
efficiently by the work team or by a dedicated on-site rescue team.
1.4.2.8

Expanded techniques

Rope access techniques and equipment can be expanded to encompass traversing, aid climbing,
lead climbing and other forms of harness-based access. Some of these techniques could put rope
access technicians at risk of a fall. Techniques that could result in a fall should be used only after
specific hazard identification and risk assessment and the appropriate choice of personal fall
protection equipment. Only specifically trained and competent rope access technicians should engage
in these types of rope-based access work. See Part 3, Annex L.

1.4.3

1

Quality and safety controls

1.4.3.1
IRATA International full and probationary member companies, i.e. operator and trainer
companies, are required to have competent rope access management and to provide a companynominated person to be the main contact point between the company and IRATA International for
matters relating to IRATA International safety training, this code of practice and other relevant IRATA
International documentation. This system provides the best method for communication between the
member company and the IRATA International office, executive committee, technical sub-committees,
technical officer and executive staff.
1.4.3.2
IRATA International operator member companies, which provide operational services,
are subject to an initial probationary audit to check both technical and quality assurance aspects of
procedures and equipment before being accepted as probationary members. After a minimum of one
year, they are eligible for another audit before acceptance as full operator members. This audit
concentrates on evidence of work completed to verify compliance with IRATA International
requirements. Subsequently, member companies are re-audited every three years to ensure they
maintain standards. The audits of each member company are undertaken by IRATA approved
independent auditors. Member companies are also required to conduct internal audits at planned
intervals to determine whether their arrangements conform to this code of practice (all relevant Parts)
and any other IRATA International requirements, and that they are effectively implemented and
managed.
1.4.3.3
Audit programmes are planned, taking into account the size and complexity of the
company, the status and importance of its processes, the hazards and risks associated with its
operations and the results of previous audits. The audit objective, scope and criteria of each audit are
determined. Records of the audits and their results are maintained and are subject to inspection by
IRATA International. Member companies are responsible for ensuring that any necessary corrections,
corrective and preventive actions are taken without undue delay to eliminate detected and potential
non-conformities and their causes.
1.4.3.4
IRATA International trainer member companies are subject to the same audit regime as
operator member companies. Only IRATA International trainer member companies are authorised to
deliver training to the IRATA International syllabus and to register candidates for IRATA International
qualifications.
1.4.3.5
All IRATA International training is controlled by IRATA International Level 3 trainers at
training venues that have to meet specified requirements. All candidates are assessed by IRATA
International independent assessors.
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1.4.3.6
All rope access work carried out by IRATA International operator member companies is
undertaken by IRATA International trained and qualified rope access technicians working to the
member company’s operational procedures, which are based on this code of practice.
1.4.3.7
There are three levels (grades) of rope access technician: Level 1, Level 2 and Level 3,
the third level being the highest. All worksites operated by IRATA International member companies
have at least one IRATA Level 3 rope access safety supervisor on site as the person responsible for
the safety of the rope access systems and the Level 1 and Level 2 rope access technicians who work
under their supervision. An IRATA International rope access team consists of at least two rope access
technicians, one of whom has to be an IRATA International Level 3 rope access safety supervisor.
Lone working is not allowed.
1.4.3.8
IRATA International rope access safety supervisors are trained in first aid and are
required to hold an in-date qualification.
1.4.3.9
IRATA International full and probationary member companies are required to record all
hours worked on ropes, incidents and dangerous occurrences and to provide quarterly work and
safety statistics to the IRATA International office. The information is used by a nominated independent
expert to compile a yearly report, the IRATA International Work and Safety Analysis, which highlights
trends and provides recommendations for changes to working practices. This provides statistics upon
which IRATA International can justify its claim that using an IRATA International member company
allows a client to have the assurance that they are using the safest providers of rope access services.
1.4.3.10
To provide a quick response to an incident that could have implications for other member
companies and their clients, IRATA International has established a system to notify all members of
such incidents and appropriate action that should be taken.
1.4.3.11

IRATA International requires all safety method statements to include a rescue plan.

1.4.3.12
IRATA International member companies are required to operate a management system
for equipment certification, traceability and inspection in accordance with this code of practice and
relevant national regulations.
1.4.3.13
IRATA International makes a significant contribution to the development of safe
techniques for work at height through a number of committees that provide the member companies
with expert advice. These include committees for health, safety and equipment, training and auditing.
1.4.3.14
IRATA International member companies are required to have an appropriate
representative attend at least one general meeting or other formally convened meeting of the
association, e.g. Training Committee; Health and Safety Committee; Equipment and Standards
Committee; Regional Advisory Committee, within each 12 calendar-month period. Member
companies are encouraged to participate in the many activities of the association, e.g. the above
committees, thereby providing an unparalleled international consensus on the future direction of the
rope access industry.
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Part 2: Detailed guidance
Introduction
Part 2 builds on the principles and controls given in Part 1 and gives detailed guidance on how IRATA
International provides a safe system of work.
This part should be read in conjunction with the other parts, in particular with Part 1 and relevant
annexes in Part 3.

2.1

General

2.1.1
All work at height should have a goal of no accidents, incidents or dangerous occurrences.
It is essential, therefore, that the entire work project is operated as a safe system of work.
2.1.2
There can be many different aspects to each work project that could influence the level of
safety, e.g. the type of work to be carried out; site location; ease of access and egress; facilities for
emergencies; interaction with other work going on at the site. All such potentially influencing factors
should be taken into account, as each factor is likely to rely on the proper implementation of the
others for a safe system of work to be achieved. These factors should be considered when
determining whether rope access is an appropriate method of work. The rope access method and the
rescue plan chosen initially may need to be modified when all factors have been considered.
2.1.3
To achieve a safe system of work, there needs to be good planning and an effective
management system, including appropriate supervision for both the overall site and for the safety of
the rope access team.
2.1.4
Different skills are required by rope access personnel, depending on their specific
responsibility, i.e. manager, rope access safety supervisor and rope access technician. It is essential
that each person has a skill level appropriate for the work to be undertaken and the environment in
which they are likely to be working.
2.1.5
Different work environments can present different levels of complexity or risk. Rope access
methods can vary in their complexity due to the work environment but should be kept as simple as
possible. The level of complexity and degree of risk influences the:
a) planning, management and supervisory skills required;
b) skill levels and experience required by the rope access technicians;
c) choice of access method and equipment to be used.
2.1.6
To help achieve a safe rope access system, the following essential subjects are covered in
this code of practice, each in its own section or sections:
a) planning and management, see 2.2;
b) selection, competence, training and supervision of rope access technicians, and appropriate
composition of the team, see 2.3, 2.4, 2.5 and 2.6;
c) equipment selection, use and maintenance, see 2.7, 2.8, 2.9 and 2.10;
d) work methods, see 2.11.
2.1.7
Planning and management should take account of the legislation applicable where the
work is being undertaken. Legislation varies from country to country and sometimes from region to
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region. See Part 4 for relevant national legislation for the UK. Legislation to be covered for other
jurisdictions might include:
a) work at height;
b) manual handling;
c) lifting;
d) hazardous substances;
e) personal protective equipment;
f)

incident reporting;

g) first aid;
h) control of noise;
i)

risk assessment (also known as job safety analysis; job hazard analysis);

j)

emergency procedures;

k) plant, machinery and tools;
l)

confined spaces;

m) electricity at work.
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2.2

Planning and management

2.2.1

Objective

The primary objective behind the planning and management of rope access projects is to create a
work environment that maximizes safety and minimizes the risk of error, possible incidents and injury,
i.e. to provide a safe system of work.

2.2.2

Planning

Before any rope access project is considered, a documented system should be in place to define or
provide for at least the following:
a) a clear line-management structure showing the responsibilities of personnel;
b) a safety management policy, including procedures for effective internal audit monitoring and
review, which should incorporate corrective and preventative actions to be taken, and procedures
adequate to control the work;
c) appropriate insurance, e.g. for the rope access technicians, public liability and other aspects
relevant to the worksite;
d) a risk assessment, which covers identification of hazards, assessment of the likelihood of an
incident occurring and control measures to minimize the risk;
e) specific planning of the project, including the safety method statement and rescue plan;
f)

prior agreement of operating procedures if rope access technicians from another company are
working in the same team;

g) confirmation that the rope access safety supervisor has the company’s authority to act whenever
necessary to ensure the safety of the rope access technicians, the public and the worksite;
h) the selection of competent personnel;
i)

records of the competence of personnel, e.g. skill levels and experience;

j)

how proper communication of relevant information to all staff is to be provided;

k) the selection of appropriate equipment;
l)

a list of equipment with inspection records;

m) specific procedures to deal with hazardous materials, machinery, fixtures and tools, and
environmental hazards.

2.2.3

Pre-work analysis

A pre-work analysis should be carried out before rope access work is undertaken on a project to
confirm that rope access is a suitable method and to ensure control systems are in place to allow the
work to be carried out safely. Examples of typical points to be covered are:
a) how the work area can be accessed and exited safely;
b) the ease and degree of safety with which a rope access technician will be able to use tools and
equipment while suspended;
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c) whether there might be a risk of loose materials or equipment falling onto people below;
d) whether the duration of the work in a location might put the rope access technician at risk, e.g.
prolonged exposure to extremes of heat or cold;
e) whether rope access technicians could be rescued quickly from any potential position in which
they might find themselves.

2.2.4

Risk assessment

2.2.4.1
Once it has been decided that rope access is a suitable method to carry out the intended
task, employers should review carefully the procedures to be followed for carrying out the work. They
should identify any hazards and examine how they can be removed or, if this is not possible, how the
risk can be reduced to an acceptable level. This is determined by carrying out a risk assessment,
which is also known as a job safety analysis (JSA). For more information on risk assessment, see
Part 3, Annex A.
2.2.4.2
The detail provided in the risk assessment should be in proportion to the risk. Once the
risks are assessed and taken into account, insignificant risks can then often be ignored, unless the
type of work to be carried out would increase those risks.
2.2.4.3
Hazard identification should comprise identification of anything with the potential to
cause harm, for example:
a) power cables, which could pose a high risk of electric shock;
b) any hazard placing the public or other workers at risk, in particular, persons working on the
ground on to which debris or tools could be dropped;
c) the presence of other trades;
d) the tools being used;
e) moving or carrying heavy machinery, tools or other equipment;
f)

repetitive use of tools or equipment;

g) the unavailability of anchor points of suitable size, shape and strength for the proposed access
method and work to be carried out;
h) sharp or rough edges on which the anchor lines could be cut or abraded;
i)

hot surfaces or hot work that could damage anchor lines or injure rope access technicians;

j)

hazardous substances, e.g. toxic gases, acids, asbestos;

k) radio waves, radiation;
l)

adverse weather conditions.

2.2.4.4
After the hazards have been identified, the risk assessment should continue with a
careful study of all the hazards identified, to determine the level of risk posed by each. As a first step,
wherever possible, hazards should be eliminated. If this is not possible, precautions should be taken
to minimize the likelihood of persons being harmed. Thus, the chance of an incident occurring in the
first place is reduced. In addition, the undesirable possibility of having to deal with an incident and its
consequences is also reduced.
2.2.4.5
The hazard identification and risk assessment should be site specific. They should be
documented and should cover all aspects of the work to be undertaken. The document(s) should be
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available to personnel working on-site and should be regularly reviewed formally by them during the
course of the work, to take account of changing circumstances, e.g. weather conditions and other
work being carried out. Operations such as oil platforms, refineries, power stations and railways have
a formal written permit-to-work system to address hazards, by requiring certain precautions to be
taken. Examples are: electrical isolations; restriction of other work; communication requirements;
specified personal protective equipment.
2.2.4.6
The risk assessment should include detailed consideration of foreseeable emergency
scenarios and planning as to how any rescue would be carried out.

2.2.5

Safety method statements

2.2.5.1
Planning should not only include the selection of appropriate working methods,
equipment and competent personnel but should also include the preparation of a safety method
statement. Safety method statements are an effective way of producing an action plan for a safe
system of work and are useful in bringing together the assessments of the various hazards that may
arise on a job.
2.2.5.2
The safety method statement should set out working procedures to be followed for each
particular job. All safety method statements should include a specific rescue plan, e.g. rigging for
rescue.
2.2.5.3
In cases where types of jobs are similar, the safety method statements could be identical
and may, therefore, be in the form of a general document. However, separate safety method
statements may be necessary for each particular aspect of the job. Where the work includes the use
of hazardous tools (e.g. welding torches, flame cutters, abrasive wheels), a more detailed safety
method statement should be prepared. For advice on preparing a safety method statement, see Part
3, Annex B.

2.2.6

Procedures and personnel to be in place before work begins

2.2.6.1

Procedures

Before work begins, at least the following procedures should be in place to enable a rope access
team to carry out a task safely:
a) a documented system of work;
b) a documented safety method statement;
c) permits to work, where necessary;
d) site induction requirements;
e) hand-over procedures, e.g. between shift changes or site contractors;
f)

site-specific documentation, e.g. rope access technicians’ log books; end of shift documentation;
hours worked/accident/incident report forms; work log; equipment user instructions. For a
recommended list of information to be kept on site, see Part 3, Annex N;

g) worksite facilities, e.g. for resting; for emergency washing; showers; toilets;
h) where appropriate, a documented site inspection, including suitable provision for anchors, and a
rigging/rescue plan;
i)

planning for emergencies, e.g. fire; entrapment (including rescue), including any equipment
required;

j)

protection of third parties, e.g. exclusion zones; barriers; warning signs.
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2.2.6.2

Personnel

Before work begins, there should be at least the following personnel in place to enable a rope access
team to carry out a task safely:
a)

a rope access manager with overall responsibility for the rope access site;

b) an appropriate number of trained, assessed and suitably equipped rope access technicians, with
a minimum of two, one of which is a Level 3 rope access safety supervisor;
NOTE
It may be necessary for there to be more than one Level 3 rope access safety supervisor, depending
on the number of rope access technicians on site.

c) additional assisting personnel as required, e.g. sentries; traffic monitors.

2.2.7

Management and supervision of the rope access site

2.2.7.1
Rope access worksites should be properly managed and supervised to ensure the safety
of those involved in the rope access project.
2.2.7.2
There should be a rope access manager, who is responsible for determining that rope
access is an appropriate method of work and for defining, planning, implementing and reviewing the
operation of a safe system of work.
2.2.7.3
Worksites using rope access require the supervision of rope access safety and of the
work project itself. These two types of supervision may be the responsibility of different people or the
same person. This code of practice covers only the supervision of rope access safety.
2.2.7.4
2.6.

For more information on rope access managers and rope access safety supervisors, see
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2.3

Selection of rope access technicians

2.3.1

General

2.3.1.1
To work at height safely requires personnel to have an appropriate attitude, aptitude,
physical capability and training. Therefore, some form of screening is required to assess properly all
prospective employees.
2.3.1.2
It is important that rope access technicians can be relied upon to behave in a sensible
and responsible manner.
2.3.1.3
Rope access technicians should be physically fit and free from any disability that might
prevent them from working safely at height. Contra-indications include:
a) alcohol or drug dependence;
b) diabetes; high or low blood pressure;
c) epilepsy, fits, blackouts;
d) fear of heights;
e) vertigo/giddiness/difficulty with balance;
f)

heart disease/chest pain;

g) high or low blood pressure;
h) impaired limb function;
i)

musculoskeletal issues, e.g. a bad back;

j)

obesity;

k) psychiatric illness.
2.3.1.4
It is the responsibility of the trainee or their employer to ensure that the trainee is
physically and medically fit to undergo rope access training.
2.3.1.5
Employees have a responsibility to their employers and their work colleagues to notify
any changes in their physical and medical condition which may affect their work. This includes the
effects of alcohol or drugs.
2.3.1.6
Rope access technicians should be given the opportunity not to work at height if they do
not feel fit enough to do so.

2.3.2

Experience, attitude and aptitude

2.3.2.1
All persons working at height need to have at least elementary background awareness of
different fall protection methods, e.g. fall arrest; work restraint; safety net systems; air bags; mobile
elevating work platforms, in addition to that required for rope access.
2.3.2.2
To assess whether a person is suitable to work in rope access requires detailed
consideration of their previous experience. References should be taken up to verify claimed
experience and levels of competence.
2.3.2.3
Employers should also consider relevant trade experience and skills, to ensure safe use
of tools and equipment.
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2.3.2.4
Employers should seek to ensure that rope access technicians, including trainees, have
a suitable attitude and aptitude in addition to their IRATA International qualification. These include:
a) a head for heights;
b) a natural ability or potential for rope access work;
c) the ability to work in a team;
d) a responsible attitude to safety;
e) a willingness to improve their skills;
f)

a professional standard of behaviour.

2.3.2.5
Consideration should be given to the composition of a rope access team, as teamwork,
work skills, rescue capability and the correct level of supervision are essential.
2.3.2.6
The selection of team members should take into account the specific tasks to be
undertaken.
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2.4

Competence

2.4.1
Rope access work can only be carried out in a reliably safe manner where people are
competent. To be considered competent, a rope access technician needs to have sufficient
professional or technical training, knowledge, actual experience and authority to enable them to:
a) carry out their assigned duties at the level of responsibility allocated to them;
b) understand potential hazards related to the work under consideration and be able to carry out
appropriate workmate rescue procedures;
c) detect technical defects or omissions in their work and equipment, recognize implications for
health and safety caused by such defects or omissions, and be able to specify a remedial action
to mitigate those implications.
2.4.2

Rope access technicians should have adequate skill and experience to:

a) understand the limitations of their level of training with regard to work practices;
b) understand the various uses of the equipment they use and its limitations;
c) select equipment correctly;
d) use the equipment properly;
e) inspect their equipment;
f)

maintain and store the equipment they use.

2.4.3
It is essential that rope access personnel maintain their knowledge of industry best
practices, equipment developments and current legislation.
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2.5

Training

NOTE
Wherever the terms Level 1, Level 2, Level 3, assessor, auditor and trainer are used, these
refer to IRATA International qualifications, whether it states so or not.

2.5.1

General

2.5.1.1
As a general rule, training should be either provided or monitored by an expert external
organization or person, to ensure that the standard is to an externally certificated level. Training
routes should be clearly defined. Assessments should only be carried out by assessors who are
commercially independent of the candidate, the candidate’s company and the organization providing
the training.
2.5.1.2
Procedures should be in place to document the work at height and rope access
experience of rope access technicians, and to allow certification bodies to verify the rope access
technicians’ experience. Documented experience is also useful for prospective employers to enable
them to judge the suitability of personnel for various tasks.

2.5.2

IRATA International training, assessment and certification

2.5.2.1
IRATA International has a formal training syllabus, assessment and certification scheme,
and grading structure, which meets the criteria set out in 2.5.1.1 and 2.5.1.2. All IRATA International
members are obliged to use this scheme. Rope access technicians are grouped into three technical
grades, depending upon their experience and level of assessment as set out in the publication IRATA
International training, assessment and certification scheme for personnel engaged in industrial rope
access methods (TACS). The three technical grades are:
a) Level 1
This is a rope access technician who is able to perform a specified range of rope access tasks under
the supervision of a Level 3 rope access safety supervisor.
b) Level 2
This is an experienced rope access technician who has Level 1 skills plus more complex rigging,
rescue and rope access skills, under the supervision of a Level 3 rope access safety supervisor.
c) Level 3
This is a rope access technician who is able to demonstrate the skills and knowledge required of
Levels 1 and 2; is conversant with relevant work techniques and legislation; has an extensive
knowledge of advanced rigging and rescue techniques; holds an appropriate and current first aid
certificate and has knowledge of the IRATA International training, assessment and certification
scheme. Subject to a Level 3 having the necessary supervisory skills, he/she can become a rope
access safety supervisor with responsibility for rope access safety in work projects: see 2.5.2.6 and
2.6.
2.5.2.2
To become an IRATA International Level 1 rope access technician, candidates have to
undertake an IRATA International approved training course of a minimum of four days followed by a
one-day assessment by an independent IRATA International assessor. Once the training course and
assessment have been satisfactorily completed, the person may then be allowed to work using rope
access techniques, although this has to be under close supervision.
2.5.2.3
Special precautions should be taken for newly qualified rope access technicians. These
include only gradually introducing them to the work and initially only allowing them to carry out the
most straightforward operations, under the direct control of a rope access safety supervisor. As the
rope access safety supervisor becomes satisfied that they are fit to do so, the new rope access
technicians should then be allowed to progress gradually to more complex work, although still under
close supervision. At this stage, the rope access safety supervisor should check that all items of the
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inexperienced rope access technician’s suspension equipment are correctly secured before they are
allowed to start work.
2.5.2.4
Rope access technicians are in the learning process for some time after completing their
basic training. They should, therefore, be continuously assessed by the rope access safety supervisor
and not allowed to work without close supervision until the rope access safety supervisor is satisfied
that they have achieved a suitable level of competency. This would be when they had demonstrated
that they had suitable knowledge and experience to carry out the full range of tasks that they were
likely to encounter in a safe and effective manner, and were capable of acting properly within the
limits of their level of competency and in any emergency that might reasonably arise.
2.5.2.5
To achieve the next level, i.e. Level 2 rope access technician, where the person could be
regarded as an experienced worker, Level 1 technicians have to log at least 1 000 working hours
using rope access techniques and have worked for a minimum of one year at Level 1. They have then
to undergo a minimum of four days further training plus an assessment by an independent IRATA
International assessor.
2.5.2.6
Before a Level 2 can become a Level 3 rope access technician, a minimum of one year
at Level 2 and at least a further 1 000 working hours using rope access techniques have to be logged,
i.e. a combined minimum total of two years and 2 000 hours at Level 1 and Level 2. A minimum of
four days of further training and then assessment by an independent IRATA International assessor
are required. This is particularly to ensure that the person has the necessary technical skills for this
level and may be ready to prove their competence to supervise rope access safety. It is the
employer’s responsibility to ensure that Level 3s are competent to supervise. See 2.6 for information
on rope access safety supervisors.
2.5.2.7
It is essential that employers ensure their employees are competent. To ensure that all
levels of rope access technician maintain their skill level, a further training course followed by
reassessment is required every three years.
2.5.2.8
Due to the aptitude and mental conditioning that are needed for exposure to height, rope
access technicians who have not been engaged in rope access work for six months or more are
required to attend a suitable refresher course before being allowed to work in this manner. This may
be either a refresher course or a full course at the appropriate level. The refresher courses should
include all the techniques covered during Level 1 training. For Level 2 and Level 3 rope access
technicians, the refresher course should concentrate on rigging and rescue procedures (see the
publication IRATA International training, assessment and certification scheme for personnel engaged
in industrial rope access methods (TACS).
2.5.2.9
As part of on-going training, rescue procedures should be practised at regular intervals
and before the start of any work in situations that are unfamiliar to any of the work team (see 2.11.11).
2.5.2.10
Rope access technicians are registered under the IRATA International training,
assessment and certification scheme and are issued with a personal logbook that is used to
document their work experience and any relevant training received. As detailed within the scheme,
logbook entries should be countersigned by an IRATA International rope access safety supervisor.
Employers taking on new rope access technicians should assess and, where necessary, verify the
information contained in their logbooks to confirm suitability for the work to be undertaken (see 2.3.2).

2.5.3

Additional skill levels

2.5.3.1

General

In addition to becoming a rope access safety supervisor, IRATA International Level 3 rope access
technicians may specialize in up to four categories of additional skills. These are trainers, instructors,
assessors and auditors.
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2.5.3.2

Trainers and instructors

2.5.3.2.1
IRATA trainer member companies appoint suitable Level 3 rope access technicians to
act as trainers, who are then employed to train applicants to the three rope access technician grades,
i.e. Levels 1, 2 and 3.
2.5.3.2.2
IRATA Level 3 rope access technicians with extensive training experience may gain
additional certification as IRATA rope access instructors (Level 3/I).
2.5.3.2.3
Level 1 and Level 2 rope access technicians may be engaged in training as assistants to
a Level 3 rope access trainer or Level 3 rope access instructor. Such Level 2 assistant trainers may
register with IRATA as trainee instructors and begin to log their training experience, but may not teach
(or log) Level 2 or Level 3 topics until they are qualified at IRATA Level 3.
NOTE
The qualifications of the rope access technicians carrying out training (i.e. trainer, assistant trainer,
instructor, assistant instructor) and the qualification levels of the trainees determine the maximum number of
trainees allowed to be trained in any one group at any one time.

2.5.3.2.4
It should be noted that only IRATA qualified rope access technicians are allowed to
assist in training courses.
2.5.3.2.5
Trainee instructors are required to log at least 400 hours of training experience before
they are eligible to apply for full instructor status.
2.5.3.2.6
Rope access technicians wishing to become trainee instructors first need to gain the
sponsorship of an IRATA trainer member company.
2.5.3.2.7
For details of trainer and instructor requirements, see the publication IRATA International
training, assessment and certification scheme for personnel engaged in industrial rope access
methods.
2.5.3.3

Assessors (Level A/3)

2.5.3.3.1
IRATA International appoints assessors, who are then employed by IRATA International
trainer member companies to carry out independent assessments of rope access technicians who
have completed an IRATA International training course operated by an IRATA International member
company.
2.5.3.3.2
The primary rôle of the assessor is to ensure that each candidate demonstrates
performance of the required tasks in a safe manner, in accordance with the current edition of the
IRATA International training, assessment and certification scheme for personnel engaged in industrial
rope access methods and this code of practice.
2.5.3.3.3

Assessors are responsible for rope access assessment to Levels 1, 2 and 3.

2.5.3.3.4
To be eligible to become an assessor, applicants are required to have been working as a
Level 3 rope access technician for a minimum of six years.
2.5.3.3.5
Assessors are appointed at the discretion of the Executive Committee on the
recommendation of the Training Committee.
2.5.3.3.6
Applicants are required to provide credentials at the time of application and are expected
to retain the necessary knowledge, skills and physical fitness required during the full period of the
appointment. This includes the Level 3 qualification.
2.5.3.3.7
Once appointed, assessors may conduct assessments on behalf of IRATA International
only in conformance with the current editions of the IRATA International training, assessment and

© IRATA International

Part 2: page 15 of 68

2014-Jul-01

IRATA International code of practice for industrial rope access
Part 2 of 5: Detailed guidance
certification scheme for personnel engaged in industrial rope access methods, this code of practice
and any amendments published on the IRATA International website.
2.5.3.3.8
IRATA International assessors are required to abide by the IRATA International
document Requirements and guidance for IRATA assessors and assessments.
2.5.3.3.9

To retain their status, assessors are required to:

a) attend at least one assessors’ workshop per year;
b) assess twenty candidates per year (unless a lower figure has been previously agreed), covering
all levels of rope access technician;
c) hold valid Level 3, first-aid and insurance certificates.
2.5.3.4

Auditors

IRATA International appoints auditors to carry out audits of companies applying for membership of
IRATA International and re-audits, which are required every three years. Auditors undergo external
auditor training.
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2.6

Rope access managers, rope access safety supervisors and other
supervisory/management items

2.6.1

Rope access managers

2.6.1.1
Rope access managers are responsible for determining that rope access is an
appropriate method of work, and for defining, planning, implementing and reviewing the operation of a
safe system of work. They should have:
a) competence and experience for the work being managed;
b) the ability to communicate requirements to rope access safety supervisors;
c) the ability to create, implement and review control systems, and be able to assess which control
measures are appropriate for each project;
d) the ability to ensure correct operation of the rope access management system.
2.6.1.2
Rope access managers have a duty to ensure that rope access safety supervisors and
other rope access technicians are competent for the particular rope access task in hand.
2.6.1.3
Employers should ensure that rope access managers have the necessary management
skills before they are given such a rôle. Some form of training in management plus an assessment is
recommended. There should be a clearly defined reporting system to senior management.
NOTE
In a small organization, the senior manager, rope access manager and rope access safety supervisor
might be the same person.

2.6.2

Rope access safety supervisors

2.6.2.1
This code of practice covers only the supervision of rope access safety and not the work
project itself.
2.6.2.2
The rope access safety supervisor’s rôle is to ensure that the work and the workers
proceed in accordance with this code of practice, in the manner set out in the documentation for the
work project and with the aim of no accidents, no waste and no defects (known as zero targeting).
2.6.2.3
It is essential that rope access safety supervisors have the experience and competence
to supervise the rope access work and any potential rescue for each rope access project under their
supervision.
2.6.2.4
Under the IRATA International scheme, only Level 3 rope access technicians are
permitted to be rope access safety supervisors. Employers should ensure that Level 3s have the
necessary supervisory skills before they are given such a rôle, as rope access technical skills alone
are no assurance that a Level 3 is competent to supervise. Some form of training in supervision plus
an assessment is recommended.
2.6.2.5

Level 3 rope access safety supervisors require:

a) the experience and competence to supervise the rope access work and any potential rescue for
each rope access project under their supervision;
b) the ability to communicate to rope access technicians the rope access safety requirements for the
project and to manage day-to-day problems on the site;
c) leadership abilities appropriate to the work team;
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d) the ability to monitor closely both worksite and personnel for rope access safety and to be able to
identify any shortfalls in the required competence of those personnel;
e) a thorough knowledge of hazard identification and risk assessment, and methods of site
management;
f)

the ability to understand and implement the content of safety method statements;

g) the ability to complete and maintain relevant documentation;
h) the authority to make decisions to ensure the safety of rope access technicians, the public and
the rope access worksite, e.g. the withdrawal of equipment from service if thought to be
inappropriate or unsafe.
2.6.2.6
Different levels of rope access safety supervisor skills may be required for different
access tasks, dependent upon the precise nature of the work. This could apply when the work task is
unfamiliar, complex or possibly hazardous, e.g. working in confined spaces; working with chemicals;
working with potentially dangerous tools, and in relation to the ability to provide adequate cover for
emergencies.
2.6.2.7
In every case, the level of supervision should be appropriate to the particular work
situation and the numbers and skills of the work team.
2.6.2.8
The rope access safety supervisor should ensure every rope access technician and
other members of the work team under his/her supervision understand the work procedures prior to
work commencing.
2.6.2.9
Rope access safety supervisors should be familiar with their work environment, the
working conditions and practices, and, in particular, the essential liaison necessary with other
workplace personnel.
2.6.2.10

There should be a clearly defined reporting system to the rope access manager.

2.6.3

Other supervisory/management items

2.6.3.1

Disciplined working

As part of their duties to maintain a safe place of work, employers should control any tendency of
employees to work in an undisciplined manner by recording this in their personal logbooks and should
not cancel any adverse comments until completely satisfied that there would be no recurrence.
2.6.3.2

Access by non-IRATA International qualified personnel

The person responsible for the work site should only allow rope access methods to be carried out by
experienced rope access technicians, trained and assessed to IRATA International standards. This
includes any representative of the client. However, occasions may arise where a client’s
representatives or other people not employed by the contractor need to inspect the work. Both the
contractor and the client should arrange systems to ensure that such persons will be able to do this
safely. This could be done, for example, by providing additional top-rope protection (i.e. protect the
person with an additional safety line from above). In addition, the rope access safety supervisor
should check personally that all items of such a person’s suspension equipment are correctly secured
and of a suitable standard and condition. They should then supervise them throughout the ascent or
descent as though they were new trainees.
2.6.3.3

Company nominated person (the technical contact)

Companies employing rope access techniques should nominate one person to be the main contact
point between IRATA International and the company for matters relating to IRATA International safety
training, this code of practice and other IRATA International documentation. This company nominated
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person, also known as the technical contact, should be suitably knowledgeable, experienced and
qualified in such matters or have access to a person or persons within the company who are.
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2.7 Selection of equipment
2.7.1

General

2.7.1.1

Application-specific assessment

An assessment should be carried out before each job to select the most appropriate equipment to be
used. Where the suitability of a piece of equipment is unknown, it should be thoroughly evaluated
and/or tested before it is used. Rope access equipment should be selected only for its intended
purpose as specified by the manufacturer. If equipment is to be used for other applications,
confirmation should be obtained from the manufacturer that it is acceptable to do so and any caveats
should be taken into account. The assessment should also pay special attention to the probability and
consequences of misuse of equipment, taking into account any known incidents, e.g. as detailed in
IRATA International safety bulletins. The selection and purchase of equipment should be carried out
by, or approved by, a competent person, who has sufficient knowledge of the technical specifications
required.
2.7.1.2

Legal requirements

2.7.1.2.1
Equipment should be chosen which satisfies legal requirements in the country of use.
These requirements vary from country to country and sometimes from region to region. See Part 4 for
relevant national legislation.
2.7.1.2.2
Generally, it is not a legal requirement for equipment to conform to standards. However,
it should be noted that they may be used to support the law.
2.7.1.3

Standards

2.7.1.3.1
Generally, equipment should be selected that conforms to national or international
standards. It is important that the selected standards are relevant to the intended use. For a list of
standards referred to in this code of practice, see Part 3, Annex C.
2.7.1.3.2
For many years, workplace standards did not cover much of the equipment used in rope
access and equipment meeting standards for mountaineering and caving was often used. There are
now workplace standards that cover almost all personal fall protection equipment used in rope
access. Equipment conforming to these standards should be chosen, wherever possible.
2.7.1.3.3
Equipment that conforms to an appropriate standard is important, but is not the sole
factor in the selection criteria. Sometimes, a standard might not cover all the requirements advisable
for rope access use and equipment with the desired features might render it out of conformance with
the standard. In some cases, equipment that conforms to a combination of requirements from more
than one standard, e.g. a hybrid of two standards, might be more appropriate. The equipment
manufacturer or his authorized representative should be able to provide information.
2.7.1.3.4
Similarly, just because a piece of equipment does not claim conformity to a particular
standard, it does not necessarily mean that it is unfit for use. For example, when a revision, i.e. an
update, of a standard is published, it does not necessarily mean that equipment that conforms to the
old version can no longer be used. This would only be the case if serious safety issues had been
detected in products conforming to these earlier standards and/or in the standards themselves.
However, if a product has been tested to the most recent version of an appropriate standard, it should
give some confidence that it will be safe for its intended use. The same points apply to equipment not
conforming to local legislative requirements, e.g. CE marking; OSHA.
2.7.1.3.5
Manufacturers should not claim product conformity to draft standards but, in cases where
there is no appropriate standard of any kind, this is sometimes the only feasible option. Purchasers
should be aware that a draft standard could change.
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2.7.1.3.6
If there is any doubt about whether or not a particular standard is relevant to the intended
use, guidance should be sought from the manufacturer of the equipment or his authorized
representative.
2.7.1.4

Load ratings/minimum static strength

2.7.1.4.1
Manufacturers’ specifications for the permissible loading of equipment should be taken
as the starting point for the selection of equipment. Some equipment, e.g. descending devices; backup devices, may be supplied with maximum and/or minimum rated loads (RLMAX and RLMIN). Other
equipment may be supplied with different types of load ratings, e.g. a safe working load (SWL);
working load limit (WLL). These are sometimes in addition to the minimum static strength provided,
e.g. connectors, and sometimes in place of it. Most personal fall protection equipment used in rope
access work, such as low-stretch ropes, harnesses and ascending devices, is tested using the
minimum static strength specified in the relevant standards. Dynamic rope is supplied with a
statement of the number of dynamic falls held during type testing.
NOTE
It is reiterated that, apart from safe working loads, working load limits and minimum and maximum
rated loads, static strength requirements in standards are usually minimums. Equipment with a higher static
strength is likely to provide a higher level of protection.

2.7.1.4.2
Some countries or regions, e.g. USA, have statutory minimum strength requirements for
equipment, which might be higher than those given in this code of practice. Purchasers of equipment
should check their local legislation.
2.7.1.5

Equipment for work restraint, work positioning and fall arrest

2.7.1.5.1

Work restraint (travel restriction) equipment

If the objective is to restrict the user’s travel so that access is not possible to zones where the risk of a
fall from a height exists, work restraint equipment may be used. This could be fall arrest equipment,
work positioning equipment, or even a simple belt and lanyard of limited length and strength. Different
countries or states may have their own regulations with regard to what is acceptable. To ensure the
user is working in restraint, there should be no fall hazards within reach of the user. For more
information on work restraint, see Annex L.
2.7.1.5.2

Work positioning equipment

If the planned method of work is for the user to be in a partly or entirely supported position, as is the
normal case for rope access work, then work positioning equipment may be chosen. In addition to its
primary function of providing support, this equipment is designed to be strong enough to arrest a free
fall of limited distance and force but will not meet the other essential requirements of a fall arrest
system, unless combined with appropriate components. Information on limited free falls will be
provided at some future date in Part 3. Work positioning harnesses for rope access work may be a sit
harness or full body harness, dependent upon the precise nature of the work to be carried out. In work
positioning, there should be minimal slack in the system, e.g. dynamic rope anchor lanyards used in
horizontal aid climbing or with a horizontal traverse line should be attached above the rope access
technician’s harness attachment point in such a way as to ensure little or no slack, therefore
minimizing the consequences of a fall. For more information on work positioning, see Annex L.
2.7.1.5.3

Fall arrest equipment

If the planned method of work is such that should the user lose controlled physical contact with the
working surface there would be a significant free fall (outside the normal bounds of rope access, e.g.
lead climbing, see 2.11.16), it is necessary to choose fall arrest equipment. This includes an
appropriate full body harness and a system that limits the impact load to an acceptable level. This
level varies internationally between 4 kN and 8 kN. Maximum impact loads are usually controlled by
the use of commercially made energy absorbers. For more information on fall arrest, see Annex L.
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2.7.1.6

Limits of equipment use and compatibility

2.7.1.6.1
Equipment designed specifically for work restraint should not be used for work
positioning or as fall arrest equipment. Equipment designed specifically for work positioning should
not be used as fall arrest equipment. Some equipment is designed to allow the attachment or
connection of other components in order to meet the requirements of a category of work other than
the one for which it was primarily designed. An example is a sit harness (for work positioning) which
is designed to accept the connection of a chest harness which will allow these two combined parts to
meet the requirements of a full body harness (for fall arrest).
2.7.1.6.2
Purchasers should ensure that components in any system are compatible and that the
safe function of any one component does not interfere with the safe function of another.
2.7.1.6.3
Equipment should only be used in accordance with the information supplied by the
manufacturer.
2.7.1.6.4
The equipment chosen should be able to withstand any loads or forces that might be
imposed on it, plus an additional adequate safety margin, and the rope access system itself should be
designed to minimize the potential loads placed upon it. The rope access system generally should be
designed to avoid a fall.
2.7.1.6.5
No item of rope access equipment should be capable of being accidentally removed,
dislodged or become unfastened from the anchor lines during use.
2.7.1.6.6
When choosing equipment for a particular application, account should be taken of
weakening factors, such as the loss of strength at knots (see 2.11.5).
2.7.1.6.7
Rope access technicians should be aware that climatic conditions can affect the
performance of some equipment or combinations of equipment. For example, humidity can alter
(reduce) the friction provided between the descending device and the anchor line, and thus the
performance is altered. This also applies to some ascending devices. Cold conditions can also affect
performance, e.g. icy anchor lines can affect the grip of anchor line devices on them. Wet anchor lines
can exhibit greater elongation characteristics than dry ones and wet polyamide anchor lines tend to
be less resistant to abrasion. In very cold conditions, the strength of some metals is affected. Rope
access technicians should check the information provided by the manufacturer to determine the
acceptable operating conditions.
2.7.1.6.8
Purchasers are recommended to check with equipment suppliers that equipment made
from man-made fibres, e.g. polyamide; polyester; polyethylene; polypropylene; aramid, is protected
against ultra-violet light (UV). Most standards do not have requirements for resistance to UV
degradation, so it is up to the purchaser to find out. UV is emitted by sunlight, fluorescent light and all
types of electric-arc welding. The normal way to provide protection is by the inclusion of UV inhibitors
at the fibre production stage but there are other possibilities, such as the type and colour of any dye
used or the use of a protective covering.
2.7.1.7

Knowledge of equipment

The manufacturer of personal fall protection equipment is required to supply product information. This
information should be read and understood by the user before using the equipment. This also applies
to replacement equipment, because changes might have been made to the original specification or
advice given. Knowledge of the strengths and weaknesses of equipment can help to avoid misuse.
This knowledge can be enhanced by studying the information provided with the product, catalogues,
other technical brochures and the manufacturer’s website, which often provides more detail.

2.7.2.

Ropes (e.g. for anchor lines)

2.7.2.1
In the present state of materials science, only ropes made from polyamide or polyester
are suitable for anchor lines for rope access. Other man-made materials might be useful in special
situations but care should be taken to verify their suitability for the intended use.
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2.7.2.2
Ropes made from high modulus polyethylene, high tenacity polypropylene and aramid
may be considered for use in exceptional circumstances, and only if appropriate anchor line devices
(e.g. descending devices) are available. Ropes made from these materials might be useful where
there is severe chemical pollution. However, polyethylene and polypropylene have much lower
melting temperatures than polyamide or polyester and are more easily affected by frictional heat, for
example from descending devices. Dangerous softening of polypropylene occurs at temperatures as
low as 80 C. Aramid has a very high melting point but poor resistance to abrasion, ultraviolet light
and repeated bending. Both polyester and aramid fibres have lower elongation characteristics than
polyamide, aramid being the lowest.
2.7.2.3
Some new ropes can shrink by around 10% when wet, which could be a problem if
egress and access at the bottom of an anchor line is required. Rope lengths should be chosen with
this in mind. It may be advisable to uncoil a new rope and immerse it in water for a few hours and then
allow it to dry naturally in a warm room away from direct heat. The length of the rope should be
checked periodically with shrinkage in mind.
2.7.2.4
Wire rope might be a suitable material for use in particular situations, providing that other
appropriate components needed for the system are available and that any other system requirements
are met. Attention is drawn to wire rope made from stainless steel. Great care should be taken when
selecting or specifying anchor lines made from stainless steel as some types of stainless steel can
have unpredictable fatigue and corrosion characteristics.
2.7.2.5
Textile ropes constructed with a load-bearing core and an outer protective sheath are
recommended, e.g. kernmantel construction. Ropes should be resistant to wear from the anchor line
devices and should resist the ingress of dirt and grit. It is likely that the majority of anchor line devices
used in rope access are compatible only with rope of kernmantel construction. However, ropes with
other types of construction may be used if it is thoroughly verified that these give a similar level of
safety and there are compatible anchor line devices.
2.7.2.6
Efficiency in descending, ascending and, to some extent, working in one place for any
length of time, depends on the elongation characteristics of the working line. Therefore, in most
cases, the working line (and normally also the safety line) should be a low-stretch kernmantel rope.
2.7.2.7
Low-stretch kernmantel ropes are used almost universally for both the working line and
the safety line. However, these ropes are not designed to sustain major dynamic loads, and should
never be used in situations where a fall greater than fall factor one could be sustained. For more
information on fall factors, fall distances and associated risks, see Part 3, Annex Q. On very long
drops, the use of ropes of even lower elongation might be appropriate but, as these have minimal
energy absorption, the user would need to incorporate an energy absorber in the back-up system.
2.7.2.8
In situations where the possibility of a substantial dynamic load exists, a dynamic rope
should be used. Within the International Mountaineering and Climbing Federation (UIAA) Standards
and the European Standards (ENs), there are three categories of dynamic rope: single, half and twin.
For rope access, the use of ’single’ rope with a nominal diameter of 11 mm is recommended.
NOTE
In choosing the type of rope to be used, it is important to balance the needs of energy absorption with
the need to avoid excessive elongation or rebound, which could result in the rope access technician striking the
ground or structure, or ending up fully immersed in water or other liquid.

2.7.2.9

Important factors for the selection of ropes for use as anchor lines include:

a) compatibility with chosen anchor line devices, e.g. descending devices; ascending devices;
backup devices.
b) resistance against chemicals; ultra-violet degradation; wear and abrasion;
c) the ease with which knots can be tied, e.g. to form terminations;
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d) the static strength of the rope after terminations have been made is a minimum of 15 kN, e.g.
when tested in accordance with EN 1891:1998 Type A;
e) having a substantially higher melting point than could be generated during rope access, including
rescue;
f)

performance in relevant environmental conditions, e.g. cold; hot; wet; dirty.

2.7.2.10 Examples of appropriate standard for ropes are:
a) for low-stretch kernmantel ropes: EN 1891; CI 1801;
b) for dynamic kernmantel ropes: EN 892; UIAA-101;
c) for all types of kernmantel rope: CI 2005.
NOTE
CI 1801 provides requirements for low stretch and static kernmantel ropes. The elongation
requirements for low stretch kernmantel rope in CI 1801 are not the same as those in EN 1891: low stretch
kernmantel rope conforming to CI 1801 is likely to be more elastic. The elongation requirements for low stretch
kernmantel rope in EN 1891 are closer to those for static kernmantel rope in CI 1801.

2.7.3

Harnesses

NOTE
Historically, rope access technicians used a sit harness coupled with a chest strap or chest harness,
which served a dual purpose of holding the chest ascender in its correct orientation and in assisting the user to
be supported in a more upright position than typically a sit harness would do alone. Although this combination is
still common, an alternative is to use a specially designed full body harness that combines the necessary sit
harness support function with the facilities described above and which also provides a high attachment point for
the backup device (typically via a short device lanyard). In the unlikely event of a fall, the wearer is always
maintained in an upright position and, arguably, the potential for hyperextension of the head (whiplash) is
reduced. These harnesses usually conform to appropriate fall arrest harness standards and thus meet legislative
and other authority requirements or recommendations for harnesses to be used for work where a fall could occur.

2.7.3.1
Work positioning harnesses for rope access work may be a sit harness or full body
harness, depending upon the nature of the work to be carried out and the regulations applicable
where the work is being undertaken.
2.7.3.2
Work positioning harnesses are generally designed to be strong enough to arrest a free
fall of limited distance and force, but might not conform to the other essential requirements for a fall
arrest system (e.g. for use in lead climbing), unless combined with appropriate additional components.
2.7.3.3
For ergonomic reasons, it is recommended that a low front attachment point on the
harness is used to connect descending devices, ascending devices (via appropriate device lanyards)
and anchor lanyards. Back-up devices are generally best connected to the anchor line via a high front
attachment point. This is to minimize any whiplash effect in a fall; to keep the body upright after a fall
and to facilitate self-rescue.
2.7.3.4
Harnesses used should be capable of supporting the wearer in a comfortable position,
e.g. while working or awaiting rescue, while allowing unhindered operation of other devices in the
system. Before using a harness for the first time, the user should carry out a suspension test in a safe
place to ensure that the harness is comfortable and has sufficient adjustment. For details of an
appropriate test, see Part 3, Annex D.
2.7.3.5

Selection criteria for harnesses include:

a) the ability to be adjusted to fit the rope access technician for size and comfort when wearing a
maximum and a minimum of clothing;
b) whether to use a sit harness or a full body harness (check industry and legislative requirements);
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c) suitability for the amount of support needed, dependent upon the person and the work to be done;
d) suitability of the harness attachment points for ascending devices, descending devices, back-up
devices, device lanyards and anchor lanyards;
e) the ability to connect and work with a seat;
f)

resistance of creep (slow slippage) of straps through their adjusters;

g) resistance to ultra-violet degradation;
h) resistance to chemicals, wear and abrasion.
2.7.3.6

Examples of appropriate standards for harnesses are:

a) for sit harnesses: EN 813;
b) for full body harnesses: EN 361; ISO 10333-1; ANSI/ASSE Z359.1 (maximum fall distance 0.6 m
and maximum impact load 4 kN for sternal attachment).

2.7.4

Connectors

2.7.4.1
Connectors with a gate locking mechanism such as a screwed sleeve or an automatic
locking mechanism are the only types that can provide the required level of security for use in rope
access. Connectors made of steel should be used if connecting to steel cables, shackles or eyebolts.
Connectors that are to be used to attach to an anchor should be of such a design and size that they
are able to rotate in the anchor and sit correctly, without hindrance and without loosening the anchor.
2.7.4.2
Screwlink connectors might be more appropriate than other types of connector for
infrequently operated connections or where there might be a loading against the gate.
2.7.4.3
The strength of a connector is determined by applying an outward force along its length
(the major axis) using two round metal bars (see Figure 2.1). If the connector has an asymmetrical
shape, the test load is normally applied along a line close to the spine. If the loading in use is not in
such a position — for example, because of the use of wide tape slings or double ropes — the weaker,
gated side of the connector will take more of the load and its failure load could be less than specified.
Static strength tests resulted in strength losses of up to 45%. Therefore, care should be taken in use
to see that asymmetrical connectors are loaded correctly, i.e. in a line close to the spine, or have a
suitable factor of safety. See Figure 2.1.
2.7.4.4
The weakest part of most connectors is the gate and loading against it should be
avoided. Unintentional loading against the gate is usually caused by the movement of straps or other
connecting components from their intended position while unloaded. Connectors with a captive eye,
which holds the lanyard in place, can partially overcome this problem and are recommended, where
appropriate. Alternatively, triangular or semi-circular shaped screwlink connectors or other specially
designed connectors that have a high minor axis strength (i.e. across the gate) may be chosen.
2.7.4.5

The minimum recommended static strengths for connectors are given in Table 2.1.

2.7.4.6
When selecting a connector, users should take account of its gate locking system and
how and where the connector is going to be used in the rope access system, to protect against rollout. Roll-out is the result of pressure on the gate by another component connected to it, such as an
anchor line device, a harness attachment point (especially if made from metal), a webbing lanyard, an
anchor line or another connector. If the safety catch mechanism on the locking gate is actioned while
this pressure is applied, it can cause the inadvertent opening of the connector gate and the roll-out
(i.e. release) of the component from the connector.
2.7.4.7
In roll-out, the safety catch is usually accidentally tripped in one of two ways, depending
upon the type of locking gate. These are:
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a) by rope or webbing running over the top of some types of gate which incorporate a twist-action
safety catch;
b) unintentional pressure against the user’s body or the structure on the safety catch of doubleaction safety hooks.

Table 2.1 — Recommended minimum static strengths for connectors
Type of connector

Major axis with
gate closed and
unlocked
(kN)

Major axis with
gate closed and
locked
(kN)

Minor axis with
gate closed*
(kN)

15

20

7

Multi-use connectors

15

20

15

Screwlink connectors

Not applicable

25

10

All connectors except those used
where there is likely to be a loading
across the minor axis, e.g. to
connect twin harness attachment
points, i.e. so-called multi-use
connectors
and
screwlink
connectors, which are often used for
the same purpose.

* Certain types of connector are unable to be tested across the minor axis because of their special
design.

2.7.4.8
The potential problems of loading against the gate and subsequent roll-out can generally
be avoided by careful thought of how pressure could be applied unintentionally to the connector
during use and then choosing the correct connector to take account of this.
2.7.4.9

Other selection criteria for connectors include:

a) resistance to corrosion, wear, abrasion and fracturing;
b) robust enough to work in cold, dirty or gritty conditions;
c) ability to be opened, closed and locked in difficult circumstances, e.g. with gloved hands;
d) gate-open size and design to suit the work in hand, e.g. connection to scaffold tubes.
2.7.4.10

Examples of appropriate standards for connectors are:

a) for all types (including self-closing and self-locking types): EN 362;
b) for self-closing and self-locking types only: ISO 10333-5; ANSI/ASSE Z359.12.

2.7.5

Descending devices

NOTE
This code of practice does not cover powered descending devices (e.g. powered by battery or petrol),
although the principles that apply to the safe use of manually-operated descending devices are likely to apply
also to powered versions.
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2.7.5.1
Descending devices are used to attach the rope access technician to the working line
and to control the descent. If a connector is used to connect the descending device to the user, only
an appropriate locking connector should be used. This may be a manual or automatic locking
connector. Automatic locking connectors should have protection against roll-out (see 2.7.4.6, 2.7.4.7
and 2.7.4.8).
2.7.5.2
When selecting a descending device, it is essential that the probability of foreseeable
misuse and the consequences of such misuse are assessed. When such an assessment has been
made, a residual risk of misuse may exist, which should be addressed by identifying and applying

a) Loading during the static strength test

b) Possible loading (closer to weaker, gated
side) during use with a wide webbing lanyard

Key
1 Bars 12 mm diameter
2 Connector spine
3 Gate

4 Webbing lanyard
L Direction of load

Figure 2.1 — Example of the loading positions of a connector in a static strength test and the
difference in use, e.g. when loaded with a wide webbing lanyard

specific control measures, such as the selection of alternative equipment, extra training, modification
of work practices, increased supervision or a combination of these.
2.7.5.3
Special consideration should be given to the suitability and performance of descending
devices during rescue, when potential loads could be significantly higher than the manufacturer’s
maximum rated load.
2.7.5.4

Descending devices should:

a) be selected such that the anticipated loading is appropriate for the mass of the rope access
technician, including any equipment worn, i.e. in accordance with the manufacturer’s maximum
and minimum rated loads;
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b) be appropriate for the length of the descent;
c) be capable of two-person loading and provide appropriate control over the speed of descent if
workmate retrieval is going to be carried out using this device;
d) be suited to the prevailing environmental conditions, e.g. wet; icy; muddy; abrasive; corrosive;
e) be capable of giving the rope access technician appropriate control over the speed of descent
and should not cause undue shock loads to the working line when braking;
f)

automatically stop the descent if the rope access technician loses control, i.e. lock automatically
in the hands-free mode (noting that it is common and acceptable for some minor creep of the
descending device along the anchor line to occur);

g) preferably fail to safe in all modes of operation, e.g. stop the descent automatically when gripped
too tightly in panic (panic locking);
h) be simple to attach to the working line and have protection against incorrect attachment (e.g. via
design; marking; warnings);
i)

minimize damage, wear or twist to the working line;

j)

have good heat dissipation characteristics (important on long descents or descents in high
ambient temperatures);

k) be compatible with the anchor line type and diameter;
l)

not be capable of inadvertent detachment from the working line or becoming detached under any
circumstances while carrying a rope access technician’s weight or while supporting the weight of
two persons during a rescue.

2.7.5.5

Examples of appropriate standards for descending devices are:

a) EN 12841, Type C; ISO 22159.
b) For rescue only: EN 341.

2.7.6

Ascending devices

NOTE
This code of practice does not cover powered ascending devices (e.g. powered by battery or petrol),
although the principles that apply to the safe use of manually-operated ascending devices are likely to apply also
to powered versions.

2.7.6.1
Ascending devices are attached to the working line and are used when the rope access
technician wishes to climb up it. Typically, there are two types of ascending device used in a rope
access system. The first type is used to connect the rope access technician directly to the working line
via the harness; the other type is attached to a foot loop to aid climbing and is also connected back to
the harness with a device lanyard to provide additional security.
2.7.6.2
Ascending devices should be of a type that cannot be detached accidentally from the
working line and should be chosen so that the risk of damage to the working line is minimized when in
use. Any dynamic loading should be avoided, as damage could result to either the ascending device
or the working line.
2.7.6.3
Ascending devices should be chosen bearing in mind suitability for use in the prevailing
environmental conditions, e.g. wet; muddy; icy; abrasive; corrosive.
2.7.6.4

Other selection criteria include:
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a) simplicity of connection to the working line;
b) ease of adjustment when moving it up and down the working line;
c) effective grip on the working line;
d) resistance to abrasion, e.g. caused by dirty working lines;
e) minimal potential for damage to working lines under foreseeable loads, e.g. the sharpness of
teeth on the cam that grips the working line;
f)

suitability for specific use, e.g. mounting on the chest when ascending;

g) ability to connect device lanyards and other devices.
2.7.6.5

An example of an appropriate standard for ascending devices is EN 12841, Type B.

2.7.7

Back-up devices

2.7.7.1
Back-up devices are used to attach the rope access technician to the safety line. This is
normally done by linking the back-up device to the user’s harness with a device lanyard. In the event
of a failure of the working line or loss of control by the rope access technician, back-up devices are
intended to lock on to the safety line without causing catastrophic damage to the safety line and also
to absorb the limited shock load that might occur.
2.7.7.2
When back-up devices are dynamically tested in accordance with standards, the tests
only represent a (vertical) free-fall. In certain circumstances, an uncontrolled descent may not be a
free fall and the back-up device may not activate, e.g. if the user loses control of the descending
device during descent, if a fall is impeded by the structure or while descending at an angle other than
vertical. Back-up devices should be selected which are known to perform in such a way that an
uncontrolled descent at all angles likely to be encountered during use would be prevented or
minimized.
2.7.7.3
When used in accordance with the manufacturer’s instructions, the combination of backup device, device lanyard, connectors and harness should be able to limit the force on the user to a
maximum of 6.0 kN in the event of a working line failure.
NOTE

6 kN is a recognized threshold of injury.

2.7.7.4
It is recommended that back-up devices used are of a type that will not slip at a static
load of less than 2.5 kN to allow for two persons to be supported from it, which may be necessary in a
rescue situation.
2.7.7.5
When selecting a back-up device, it is essential that the probability of foreseeable
misuse and the consequences of such misuse are assessed. When such an assessment has been
made, a residual risk of misuse may exist, which should be addressed by identifying and applying
specific control measures, such as the selection of alternative equipment, extra training, modification
of work practices, increased supervision or a combination of these.
2.7.7.6
Special consideration should be given to the suitability and performance of back-up
devices if they might be used during rescue, because potential loads could be significantly higher than
the manufacturer’s maximum rated load.
2.7.7.7

Additional selection criteria for a back-up device include:

a) that the anticipated loading is appropriate for the mass of the rope access technician including
any equipment worn, i.e. in accordance with the manufacturer’s maximum rated load;
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b) the suitability with regard to arresting the mass of the user, including any equipment worn or
carried;
c) the ability to keep any fall as short as possible;
d) that it does not cause catastrophic damage to the safety line when arresting a fall;
e) the suitability with regard to arresting a two-person load if workmate retrieval is going to be carried
out;
f)

that it cannot be inadvertently disconnected from the safety line;

g) compatibility with the safety line type and diameter;
h) the ability to position the device anywhere on the safety line;
i)

the suitability for the prevailing environmental conditions, e.g. wet; icy; dirty; abrasive; corrosive;

j)

minimal manipulation required by the rope access technician;

k) preferably fail to safe in all modes of operation, e.g. prevent or arrest a fall even when gripped in
panic.
2.7.7.8

An example of an appropriate standard for back-up devices is EN 12841, Type A.

2.7.8

Lanyards and slings

2.7.8.1

General

2.7.8.1.1
Lanyards and slings are made in various forms and may be used for one or more
applications. See Figure 2.2 for examples.
2.7.8.1.2
Some lanyards are used to provide a link between the user’s harness and certain anchor
line devices, namely the foot ascender and the back-up device. In this code of practice, they are
referred to as device lanyards. Such lanyards are generally made from dynamic mountaineering rope
and are fitted with knotted terminations but are sometimes other types of energy absorber or energyabsorbing lanyard.
2.7.8.1.3
Other lanyards, also generally made from dynamic mountaineering rope and fitted with
knotted terminations, are used to connect the rope access technician directly to an anchor point via a
connector. In this code of practice, they are known as anchor lanyards.
NOTE
The lanyards described in 2.7.8.1.2 and 2.7.8.1.3, both of which are often commonly called cow’s
tails, have been separated into the two types (and renamed) because their specific use and requirements are or
can be different.

2.7.8.1.4
Slings are used to provide a link between structural anchors, e.g. a steel beam, or
anchor devices, e.g. an eye bolt, to the attachment point for anchor lines (via a connector or
connectors), and are normally made from textile webbing, textile rope or wire rope and, sometimes,
chain. These are known as anchor slings.
2.7.8.1.5

Lanyards and slings can be a fixed length or the length can be adjustable.

2.7.8.1.6
Webbing and rope made from man-made fibres used in the manufacture of lanyards and
slings should be chosen so that any mechanical damage (e.g. abrasion) will become readily visible
well before any loss of strength becomes significant. Stitching should be in a contrasting shade or
colour to that of the webbing to facilitate its inspection. The webbing, rope and stitching should be
protected against ultra-violet degradation, e.g. by the use of ultra-violet inhibitors and/or by a
protective covering.
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2.7.8.1.7
The construction of webbing should be such that it does not unravel if one of the edges is
cut. This applies to all components made from webbing.
2.7.8.1.8
Wire rope used in the manufacture of lanyards and slings should have a minimum static
strength of 15 kN.
2.7.8.2

Device lanyards and anchor lanyards

2.7.8.2.1
Device lanyards and anchor lanyards should be able to withstand any dynamic forces
that might be imposed upon them in times of emergency. Device lanyards and anchor lanyards made
of rope should have a performance at least equal to that of a “single” dynamic mountaineering rope,
e.g. one conforming to European Standard EN 892 or the equivalent standard by the International
Mountaineering and Climbing Federation (UIAA). Both these standards require the rope to have
energy absorbing properties. Knots to be used for the terminations should be chosen for their energy
absorbing characteristics as well as their strength and should be tied only by competent persons. The
energy absorption provided by the materials used in the construction of the lanyard is enhanced by
the knots used to terminate them and knotted terminations are therefore recommended. An example
of a knot that is particularly good at absorbing energy is the scaffold knot (often referred to as a barrel
knot), see Figure 2.3, which is frequently used in the end of the anchor lanyard. The knot in Figure
2.3 shows the knot tied with two turns of the rope. There is a version that uses three turns. Both
versions are acceptable. It is good practice to re-tie, dress and set (i.e. hand tighten) knots
periodically as part of the inspection process.
2.7.8.2.2
Device lanyards and anchor lanyards made from dynamic rope with knotted terminations
should have a minimum static strength of 15 kN. The strength of the combination of chosen rope and
knots should be confirmed, e.g. by testing the lanyard or by reference to information supplied by the
manufacturer.
2.7.8.2.3
Other types of lanyard may be appropriate for use in rope access, e.g. lanyards
conforming to standards where the minimum static strength requirement is typically 22 kN and energy
absorption is not considered. For proprietary lanyards, the information supplied by the manufacturer
should be consulted.
2.7.8.2.4
If an energy absorber is incorporated into the system (other than that provided by the
energy absorbing qualities of the material and termination knots used in the construction of the device
lanyard or anchor lanyard), it should conform to an appropriate standard for energy absorbers.
2.7.8.2.5
To minimize any fall potential and to aid manoeuvres in a rescue situation, it is important
that the length of device lanyards is kept as short as possible and limited to the rope access
technician’s reach. This will vary from person to person.
2.7.8.2.6
Anchor lanyards are normally used in two lengths; the shortest typically when changing
from one anchor line to another during descent, e.g. at a re-anchor, and the longest typically when
changing from one anchor line to another during ascent, e.g. at a re-anchor. The lengths of the
anchor lanyards should be as short as possible, i.e. no longer than is necessary to enable the rope
access technician to carry out the required manoeuvres. This is not only for maximum efficiency in
carrying out the manoeuvres but also to minimize the potential for high impact forces in any fall that
might occur.
2.7.8.3

Anchor slings

2.7.8.3.1
Anchor slings may be used where there are no suitable anchors to which the anchor
lines can be attached directly. If made from man-made fibres, anchor slings should have sewn joints
and have a minimum static strength of 22 kN. Anchor slings made from wire rope should have a
minimum static strength of 15 kN.
2.7.8.3.2
Where the included angle at the anchor point (the Y angle) is high and produces a
multiplier effect (i.e. it increases the loading on the anchor sling), the extra forces that are produced
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need to be taken into account. An example is when an anchor sling is wrapped around a lift-shaft
housing. See Figure 2.4.
2.7.8.4

Selection criteria for device lanyards, anchor lanyards and anchor slings

Selection criteria for device lanyards, anchor lanyards and anchor slings include:
a)

adequate strength;

b) energy absorbing characteristics, particularly for device lanyards and anchor lanyards;
c) compatible with the connectors being used, e.g. fits through the connector gate and does not
bunch and distort unduly under load;
d) suitable length (adjustable or fixed);
e) suitable for attachment to the harness, where appropriate;
f)

protected at wear points;

g) manufactured from appropriate materials for the task in hand, e.g. in some cases, steel cable
might be more suitable than rope or webbing, and for the work environment;
2.7.8.5

Other information on lanyards

2.7.8.5.1

Information on other types of lanyards is given in Part 3, Annex E.

2.7.8.5.2

Examples of appropriate standards for lanyards are:

a) EN 354; ISO 10333-2; ANSI/ASSE Z359.1;
b) For the construction of device lanyards and anchor lanyards: EN 892; UIAA-101.
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Key
1
2
3a
3b

Anchor sling (may be a round sling or a strop)
Device lanyard
Short anchor lanyard
Long anchor lanyard

Figure 2.2 — Illustration to show an example of an anchor sling and examples of different
types of lanyard

a) Scaffold knot with double twist: loose

c) Scaffold knot with triple twist: loose

b) Scaffold knot with double twist: set

d) Scaffold knot with triple twist: set

Figure 2.3 — Example of a scaffold knot (often referred to as a barrel knot)
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2.7.9

Anchors

NOTE
The word anchor in this code of practice is used as a general term to describe, as a noun, a fitted or
unfitted anchor device, or a structural anchor containing an anchor point and, as a verb, the act of connecting to a
fitted anchor device or structural anchor. Various terms relating to anchors are explained in Part 1 by way of
definitions and the accompanying Figure 1.1 in that part.

2.7.9.1
Anchors are used via their anchor point(s) for the attachment of anchor lines (i.e. the
working line and the safety line) to the structure or natural feature and also for other purposes, e.g. to
reposition the anchor lines to avoid abrasion; to alter the direction of the anchor lines (deviation
anchors); to maintain the anchor lines in their intended position; for the attachment of persons, either
directly or indirectly. Anchors are fitted to anchorages at an anchorage point, i.e. the particular place
on the anchorage used for the attachment of the anchor device.
2.7.9.2
There are many different types of anchors. Examples are: eye bolts; anchor slings;
specially designed rail anchor systems (which typically are permanently fitted around the perimeter of
the roof of a building so that attachment can be made anywhere along them); ground anchor stakes
(fixed into the ground); deadweight anchors; counterweight anchors; beam clamps. Examples of
anchorages are: structures made from steel beams; lift-shaft housings on tower blocks; sound
concrete and natural geological features such as a rock face or a tree. Anchors and anchorages
should be unquestionably reliable.
2.7.9.3
It is essential that great care is taken when selecting anchor devices that they are
appropriate to the situation in which they are fitted or to be fitted and used, e.g. that they are the
correct type of anchor device for the given situation and that they are positioned and fitted correctly. It
is also essential that anchor devices are fitted, tested, inspected and used by competent persons and
strictly in accordance with manufacturer’s instructions.
2.7.9.4
The selection of anchors largely depends on whether anchors such as appropriate
eyebolts could be fitted or are already in place and in the correct place, and whether opportunities
exist to use other types of anchor, e.g. anchor slings fitted around the structure.
2.7.9.5
Anchors should be of an adequate strength, bearing in mind the mass of the user
including any equipment worn or carried. See 2.11.2.6 to 2.11.2.8 for more advice.
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a) General arrangement

b) Preferred maximum angle

c) Loading at 120°

d) Loading at 150°

Key
1
2
3
4

Anchor
Y angle
Anchor line
Load

Figure 2.4 — Examples of the increase in loading on anchors, anchor lines and anchor slings
caused by an increase in the Y angle
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2.7.9.6
When selecting, fitting and using anchors, the principle of double protection (see 2.11.1)
applies and, therefore, at least two anchors should always be used.
2.7.9.7
Rope access technicians and rescue services should be aware that additional anchors
may be required to facilitate workmate retrieval. These should be of adequate strength for at least a
two-person load.
2.7.9.8
The subject of selection, fitting and use of anchors is complex. See 2.11.2 and Part 3,
Annex F for further information.
2.7.9.9

Examples of appropriate standards for anchor devices are: BS 7883 and EN 795.

2.7.10

Protectors for anchor lines

NOTE
This guidance on the protection of anchor lines against hazardous surfaces may also be applied in
context to the protection of lanyards and slings.

2.7.10.1
Wherever possible, anchor lines should be rigged so that they hang free and do not
come into contact with hazardous surfaces, e.g. edges or abrasive or hot surfaces, at any time during
the rope access activity. Where this cannot be done, e.g. where it is not possible to arrange a natural
free hang or use deviations or re-anchors, it is essential that anchor lines are suitably protected
against the hazard. This can be achieved in various ways, e.g. by the use of edge protectors such as
rollers; metal edge plates; edge padding, or by anchor line protectors such as a textile sheath which
encapsulates the anchor line, or by a combination of both types of protector. See 2.11.3 and Annex P
for more information on the protection of anchor lines.
2.7.10.2

Selection criteria for edge protectors and anchor line protectors include:

a) suitability for the particular site conditions, e.g. provides adequate protection against cutting,
abrasion, excessive heat or chemical contamination;
b) suitability for compatibility with anchor line type, e.g. construction; diameter; number of anchor
lines;
c) a features to allow them to be tied off (if required) to keep the edge protectors and anchor line
protectors in their intended place and to maintain the anchor line(s) in position within or on them;
d) a design that allows the rope access technician to place and to pass the edge protector or anchor
line protector;
e) the ability to inspect the anchor line(s) while located in or on the edge protector or anchor line
protector.
NOTE

2.7.11

There are no known standards for edge protectors and anchor line protectors.

Work seats

2.7.11.1
When there is a need for rope access technicians to remain suspended in one place for
more than a few minutes, support additional to that provided by the harness is recommended. The
use of even a simple work seat can enhance the comfort, health and safety of a rope access
technician, possibly including a reduction in the risk of experiencing the symptoms of suspension
intolerance. For more information on suspension intolerance, see Part 3, Annex G.
2.7.11.2
The work seat should be fitted in such a way that the harness remains the primary
means of attachment to the anchor lines, should the work seat fail.
NOTE

There are no known appropriate standards for work seats.
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2.7.12

Helmets

2.7.12.1
Rope access technicians should wear protective helmets that are suitable for the type of
work being undertaken. Helmets that conform to standards for either mountaineering or industrial use
might be suitable. Some industrial helmets might not be suitable because they might not have
sufficient side impact protection or strong enough chinstraps.
2.7.12.2
Chinstraps on helmets used in rope access work should prevent the helmet from coming
off the head. This is typically achieved by the incorporation of “Y” shaped straps in the design of the
helmet. Helmets should always be used with the chinstrap fastened.
2.7.12.3

Selection criteria for helmets include:

a) light weight, but without compromising safety;
b) good fit, i.e. adjustable to the wearer’s head size;
c) the ability to mount ancillary equipment such as communications equipment; headlamp; ear
protectors; visors;
d) unrestricted vision (downwards, sideways and upwards);
e) good ventilation, particularly in hot climates.
2.7.12.4
Examples of appropriate standards for helmets (when the caveats in the notes are taken
into account) are:
a) Industrial: EN 397; EN 14052;
b) Mountaineering: EN 12492.
NOTE 1
Users should check carefully the performance of industrial helmets conforming to European Standard
EN 397 as they might not have the all the performance requirements for the safety of rope access technicians,
e.g. front, side and rear energy absorption capacity (not specified in EN 397); appropriate chinstrap and fastening
arrangement; low temperature use and ventilation (optional in EN 397).
NOTE 2 Helmets utilizing expanded polystyrene shells (common in helmets conforming to European Standard
EN 12492) are unlikely to withstand the rigours of industrial use and, therefore, are generally not recommended.

2.7.13

Pulleys

2.7.13.1
Pulleys are used in a variety of rope access manoeuvres. They should be appropriate for
their intended use, i.e. by personnel, and be suitably load-rated. Rope access technicians should be
aware of the possible increase of loadings on anchors in some rigging situations.
2.7.13.2

Examples of appropriate standards for pulleys are: EN 12278; UIAA 127.

2.7.14

Clothing and protective equipment

2.7.14.1
Rope access technicians need to be appropriately dressed and equipped for the work
situation and conditions.
2.7.14.2
It can be difficult for rope access technicians to avoid exposure to changing climatic
conditions or harmful substances when working at a height. Employers should assess carefully what
the most appropriate clothing would be to guard against such hazards. This protective clothing should
be provided and measures taken to ensure that it is worn.
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2.7.14.3

Rope access technicians should wear the following:

a) protective clothing (e.g. overalls) that have no loose parts, which might become caught in any
moving equipment. Pockets should be fitted with zip or touch-and-close type fastenings rather
than buttons. Waterproof and/or windproof clothing should be provided where necessary. Flame
proof or flame resistant overalls should be provided for welding, burning or cutting work;
b) suitable footwear, which fits well, provides a good grip and gives an adequate level of protection
for the task being undertaken. Special protective boots may be needed when grit blasting or ultrahigh pressure water-jetting to prevent injury.
2.7.14.4
If equipment is to be fitted to the user, it is important that it is comfortable to wear and fits
the wearer properly when correctly adjusted. This should be checked in a safe place, before work
commences. Such equipment should not significantly hinder the wearer from carrying out their duties
or from properly operating the anchor line devices.
2.7.14.5

The following protective items might also be required:

a) gloves, to protect against cold weather, injury or other harmful effects;
b) eye protection, where debris is being cleared or material is being removed, or where drilling,
blasting or percussion operations are being undertaken. Eye protection is usually also required if
chemicals are being sprayed or painted, which could cause irritation or injury to the eyes. IRATA
International work and safety statistics have shown numerous lost time incidents due to eye
injury, including where visors or safety glasses have been worn. It is likely that the wearing of
goggles would have prevented these injuries;
c) respiratory protective equipment, where there is a risk of inhalation of harmful chemicals or dust.
Many building chemicals are liable to be harmful, particularly in a situation where a rope access
technician is unable to get quickly to a source of fresh water to dilute or wash the chemical away;
d) hearing protectors, when noise levels could cause a risk of hearing loss to rope access
technicians;
e) buoyancy or life jackets, when working over water. These should be of a type capable of being
secured to the wearer so that they cannot accidentally come loose in the event of a fall. In
addition, they should not obstruct the wearer or prevent the efficient operation of the anchor line
devices;
f)

protection against sunburn, e.g. by the use of a sunscreen.

2.7.14.6
Any variation in normal procedures in the use of protective equipment on the worksite
(e.g. lifejackets; eye protection; safety footwear; helmet), for whatever reason, should first be cleared
with the site management.
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Marking and traceability

2.8
2.8.1

Load-bearing rope access equipment should carry sufficient marking:

a) to enable identification of the manufacturer and, where appropriate, the model/type/class of
equipment;
b) so that it can be easily associated with its respective documentation, e.g. certificates of
conformity, examination and inspection records;
c) to allow further traceability, e.g. to enable the isolation of a rogue batch of components;
d) to meet any requirements of legislation, e.g. national regulations.
This is achieved typically by the use of an identifier, e.g. a manufacturer’s serial number, or by batch
marking with additional forms of identification, e.g. a coding system.
2.8.2
Equipment that does not have adequate marking made by the manufacturer should be
indelibly marked in a manner that does not affect its integrity, e.g. by the use of: plastic or metal tags,
which can be stamped with data and fixed with cable ties; a suitable paint; a suitable adhesive tape.
(The paint or adhesive should be of a type that is not capable of damaging the component being
marked and should be applied and positioned so that it cannot obscure any defect.)
2.8.3
Equipment such as ropes and harnesses could be indelibly marked by various methods,
e.g. by marking their identification on a tape, which is then fixed in place by a heat-shrunk clear plastic
cover. Lengths cut off a main rope could have the identity transferred to them sequentially; e.g. a
piece of rope cut off a main rope numbered A1 could be numbered A1/1, A1/2 etc. Connectors are
often colour coded to indicate an in-date inspection period, as older items often lack unique
identification and marking by the user can be difficult.
2.8.4
Metal items should not be marked by stamping, unless by agreement with the
manufacturer. This is because stamping can cause the potential for cracking of certain metals under
certain conditions and, therefore, great care should be taken if this method of marking is chosen. The
marking of metal items by engraving should only be carried out in such a way that it does not affect
the integrity of the equipment, e.g. by marking in a non-safety-critical area of a component. It should
be noted that stamping and engraving may damage any applied corrosion-resistant surface, e.g.
electroplating, and it is recommended that steps be taken to avoid this potential for damage, e.g. by
coating the indentations made by the stamping or engraving with paint.
2.8.5
Helmets should not be marked with adhesive labels or adhesive tape without permission
from the manufacturer, as some solvents used in adhesives can adversely affect the helmet’s
performance. Care should be taken that equipment made from webbing or rope is not marked with
damaging chemicals, e.g. inks, or products containing potentially harmful adhesives.
2.8.6
The identification and traceability details should be matched to records of use to help in the
equipment’s care and maintenance. This also applies to hired or sub-contractors’ equipment.
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2.9

Records

2.9.1
Records should be kept to track the use of individual pieces of equipment, its inspection
and its maintenance. These should include at least the following:
a)

the name of the manufacturer;

b)

the name of the model, type or class of the equipment, as appropriate;

c) the purchase date;
d) the date of entry into service;
e) the obsolescence date;
f)

the manufacturer’s serial number or batch marking to enable traceability, e.g. to the production
stage;

g) the information supplied by the manufacturer, including instructions for use;
h) the safe working load, working load limit or maximum and minimum rated loads, whichever is
provided;
i)

any certificate of conformity, e.g. to a standard;

j)

the duration of active use, e.g. number of days;

k) current location and where it is stored normally;
l)

any arduous conditions in which the equipment has been used, e.g. exposure to chemicals;
abrasion; heavy grit; any unusual loads or damage imposed;

m) any workmate retrieval carried out;
n) the date and result of inspections, the type of inspection carried out (detailed or interim) and the
date the next inspection is due;
o) details of servicing, repairs or modifications.
Such information could help to determine when to take an item out of service.
2.9.2
Records of inspections should be kept at least until a subsequent inspection is carried out
and copies of inspection records should be made available for viewing by relevant persons (see Part
3, Annex N). Local legislation may determine the specific retention period for records.
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2.10

Inspection, care and maintenance of equipment

2.10.1

General procedures

2.10.1.1
The manufacturer should always provide information on the inspection, care and
maintenance of equipment and this should be strictly followed. This section details good practice for
rope access purposes.
2.10.1.2
Procedures should be established by employers for the inspection and maintenance of
equipment and the method by which this is to be recorded. The inspection and maintenance of
equipment should only be carried out by competent persons. Inspection and maintenance may be
carried out by the manufacturer’s representative or specialist third parties if required.
2.10.1.3
There are three types of inspection to which all rope access equipment should be
subjected, to decide if the equipment can continue to be used or if it should be removed from use and
destroyed. These are the pre-use check, the detailed inspection and, in certain circumstances, the
interim inspection. Any item showing any defect during these inspections should be withdrawn from
service, immediately if possible.
2.10.1.4
It is essential that all load-bearing equipment is given a visual and tactile inspection by
the user before each use to ensure that it is in a safe condition and operates correctly. In addition,
there should be a formal process for detailed inspection of equipment by a competent person or
persons. For an inspection checklist, see Part 3, Annex H.
2.10.1.4.1

Pre-use check

The pre-use check consists of a visual and tactile inspection, which should be carried out before first
use each day. Formal documentation for daily inspections should not be necessary, although some
users may wish to include a checklist in daily inspection documentation. It is advisable to continue to
monitor the condition of equipment throughout the duration of the task and not just at the start of the
day.
2.10.1.4.2

Detailed inspection

There should be a formal inspection procedure to ensure that equipment is thoroughly inspected by a
competent person before equipment is used for the first time and then at intervals not exceeding
six months, or in accordance with a written inspection scheme. This should be carried out in
accordance with any manufacturer’s guidance. The results of detailed inspections should be
recorded. For a recommended list of information to be recorded following a detailed inspection, see
Part 3, Annex I.
2.10.1.4.3

Interim inspection

Where equipment is used in arduous conditions or exceptional events liable to jeopardize safety have
occurred, further inspections (called interim inspections) should be carried out. These are inspections
in addition to the detailed inspection and the normal pre-use check. They should be carried out by a
competent person at intervals determined by the risk assessment. Suitable times for interim
inspections can be decided by taking into account factors such as whether items are subject to high
levels of wear and tear (e.g. unusual loadings or a gritty environment) or contamination (e.g. in a
chemical atmosphere). Interim inspections should be recorded.
2.10.1.5 It is essential that the person carrying out a detailed or interim inspection has the authority
to discard equipment and is sufficiently competent, independent and impartial to allow objective
decisions to be made. A competent person may exist within a rope access company, or could be a
specialist supplier, manufacturer or a specialist repair organization. Companies should detail their
arrangements for nominating the competent person or persons in their management system.
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2.10.1.6
Should there ever be any doubt about the continued serviceability of an item of
equipment, the matter should be referred to a competent person or the equipment should be
quarantined or discarded. It is good practice to try to establish how the damage occurred so that it can
be prevented from happening again.
2.10.1.7
Equipment subjected to a high impact force, e.g. in a fall or by a load being dropped on
to it, should be withdrawn immediately from use.
2.10.1.8
It is recommended that rope access equipment, indeed any personal fall protection
equipment, is not subjected to proof load testing by the user.

2.10.2

Equipment manufactured from man-made fibres

2.10.2.1
All equipment manufactured from man-made fibres, e.g. ropes; webbing; harnesses;
lanyards, should be chosen, used and inspected with particular care as it is susceptible to varying
types and amount of damage, some of it not very easy to identify.
2.10.2.2
Man-made fibres used in equipment for rope access are usually polyamide or polyester.
Materials other than polyamide or polyester might be more suitable for certain working conditions but
all have their limitations. Examples are:
a) high performance polyethylene or high tenacity polypropylene, which might be more suitable
where there is severe chemical pollution. However, polyethylene and polypropylene have much
lower melting temperatures than polyamide or polyester and are more easily affected by frictional
heat (dangerous softening of polypropylene occurs at temperatures as low as 80 °C);
b) aramid, which is resistant to high temperatures, might be more suitable where equipment with a
high melting point is required. However, aramid has low resistance to abrasion, repeated bending
and to ultraviolet light.
Users should, therefore, take account of these properties, including the melting point, resistance to
abrasion and flexing, resistance to ultraviolet light and chemicals, and the elongation characteristics,
when selecting, using and inspecting such equipment.
2.10.2.3
Ultraviolet light (UV) degrades and thus weakens most, if not all, man-made fibres. UV is
emitted by sunlight, fluorescent light, which also contains ultraviolet light, and all types of electric-arc
welding. The normal way to provide protection is by the inclusion of UV inhibitors at the fibre
production stage but there are other possibilities, such as the type and colour of any dye used or the
use of a protective covering. It is recommended that confirmation is obtained from the manufacturer
that all man-made fibres in their equipment, including sewing threads, contain sufficient ultraviolet
inhibitor for the conditions in which the equipment is to be used (ultraviolet light levels vary in intensity
dependent upon location) and that the fibres have not been subjected to any dyeing or finishing
process that could have detrimentally affected the level of protection. As ultraviolet inhibitors do not
offer total protection, even man-made fibres that include them should not be exposed unnecessarily to
sunlight, fluorescent light, and the light emitted by all types of electric-arc welding. It should be noted
that many equipment standards for personal fall protection equipment do not address explicitly the
potential for degradation by UV (or abrasion) during use of the product, relying instead on its strength
including a safety factor when new. There is no guarantee that this approach will give sufficient
protection against UV (or abrasion).
2.10.2.4
Man-made fibres react in different ways when exposed to different chemicals at different
concentrations and temperatures. For example, polyamide has good resistance to some alkalis, but
the resistance is not total, does not apply to all alkalis and not at all concentrations or at all
temperatures. Similar limitations apply to polyester, which has good resistance to some acids. Users
should be aware of the chemicals present in the work environment and the potential effect on their
equipment when selecting, using and inspecting it. For the properties of some man-made fibres used
in the manufacture of rope access equipment, see Part 3, Annex J.
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2.10.2.5
The performance of some materials changes when they become wet. An example is
polyamide fibre, which, when wet, loses between 10 % and 20 % of its strength. Fortunately, the loss
is temporary and the strength is recovered when the material dries. In drop tests on dynamic rope that
had been soaked in water for different periods, the impact loads increased by up to 22 % above those
for dry ropes (typically by between 8 % and 12 %). Although the use of equipment made of webbing
or rope in wet conditions does not usually need to be a cause for concern, it would be sensible to take
extra care, particularly if the equipment is being used in conditions where it is subjected to loads close
to its maximum rated load.
2.10.2.6
Components made from man-made fibres should be checked carefully before being
stored and during the pre-use check by passing them through the hands to combine a tactile and
visual examination. Kernmantel ropes should be checked to see that the sheath has not been cut and
by feeling the rope for any damage to the core. Cable-laid ropes should be carefully twisted open at
intervals along their length to inspect for internal damage. Harnesses and webbing should be checked
for cuts, abrasions, broken stitches and undue stretching.
2.10.2.7
Man-made fibres deteriorate slowly with age regardless of use and this ageing is
accelerated by heavy and dynamic loadings. However, the most common cause of strength loss in
equipment made from man-made fibres is through abrasion (either by grit working into the strands of
webbing or rope or by chafing against sharp or rough edges) or by other damage, such as cuts.
2.10.2.8
Equipment made from man-made fibres should be carefully and regularly inspected for
signs of abrasion. This applies to both external abrasion and internal abrasion. External abrasion is
easy to see but sometimes it is difficult to determine the extent of its detrimental effect. Internal
abrasion is more difficult to spot but can often be substantial, particularly if grit has penetrated the
outer surface. All levels of abrasion lower the strength of this equipment: as a general rule, the greater
the abrasion the greater the loss of strength. The effects of UV degradation and abrasion combined
weaken the materials even further.
2.10.2.9
To minimize grit content, or simply to keep the product clean, soiled items should be
washed in clean water (maximum temperature 40 ºC) with pure soap or a mild detergent (within a pH
range of 5.5 to 8.5), after which they should be thoroughly rinsed in cold, clean water. The use of a
washing machine is permissible but it is recommended that the equipment be placed in a suitable bag
to protect against mechanical damage. Wet equipment should be dried naturally in a warm room away
from direct heat.
2.10.2.10
Internal abrasion can also occur without any ingress of grit, simply by the action of the
fibres rubbing together when flexing during normal use. For most textile materials, this is a slow
process and is not significant. An exception is material made from aramid, which is very susceptible to
this type of damage.
2.10.2.11
Equipment made from man-made fibres that have been in contact with rust should be
washed. Such equipment with permanent rust marks should be regarded as suspect and scrapped.
Tests have indicated that rust may have a weakening effect on polyamides.
2.10.2.12
Any component with a cut or substantial abrasion should be scrapped. The presence of a
few small loops of fibres pulled up from the surface (plucks) is not a cause for concern. However,
plucks can be susceptible to snagging, thereby causing additional damage, and should be kept under
observation.
2.10.2.13
It is essential to avoid contact with any chemical that could affect the performance of the
equipment. These include all acids and strong caustic substances (e.g. vehicle battery acid, bleach,
drilling chemicals and products of combustion). The equipment should be withdrawn from service if
contact does occur or is even suspected. Vigilance is necessary as contamination can come from
unusual sources. In a climbing fatality in France, the effect of formic acid emitted by ants was cited as
part of the reason for the failure of the climbing rope.
2.10.2.14
Deterioration in ropes from contact with chemicals, or from mechanical damage, is often
localized and not obvious, and can be missed during inspection. Chemical deterioration is often not
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detectable visually until the component starts to fall apart. The safest course of action is to scrap any
component about which there is any doubt. Proof load testing should not be carried out on
components made from man-made fibres.
2.10.2.15
Anchor lines, webbing or harnesses which have glazed or fused areas could have
suffered excessively high temperatures and are suspect. If the fibres appear powdery or if there are
changes in colour in a dyed component, this can indicate severe internal wear or contact with acids or
other damaging chemicals, or it can indicate ultra-violet degradation. Swellings or distortion in a rope
can be a sign of damage to the core fibres or of movement of the core within the sheath. Cuts, chafes,
plucking and other mechanical damage weaken ropes and webbing, the degree of weakening being
directly related to the severity of the damage. Loosening or excessive breaks in the yarns could
indicate internal wear or cuts. Advice should be sought from the supplier or manufacturer, but if there
is any doubt as to the condition of the equipment, it should be scrapped.
2.10.2.16
Most man-made fibres are affected by high temperatures and begin to change their
character, and thus their performance, at temperatures exceeding 50 C. Therefore, care should be
taken to protect against this. (The rear parcel shelf of a car in hot weather, for example, can exceed
this temperature.)
2.10.2.17
Equipment made from man-made fibres should not normally be dyed, except by the
manufacturer. Many dyes contain acids or require the use of acids to fix the colour permanently to the
fibres, which could cause strength losses of up to 15 %.

2.10.3

Metal equipment

2.10.3.1
Most metal equipment, e.g. connectors; descending devices; ascending devices, is made
of steel or of aluminium alloys, although other metals, such as titanium, are sometimes used.
Aluminium alloys and most steels, with the exception of stainless steel, all look the same. However,
the performance of these metals can vary greatly, particularly in terms of their corrosion resistance. It
is essential, therefore, that the user knows from what the equipment is made, so that relevant
precautions can be taken.
2.10.3.2
Equipment made from aluminium alloys sometimes has a polished surface finish, but
usually it is anodized. Anodizing provides a thin electrochemical coating, which is harder than the
base material. This coating protects the base metal against corrosion and also, to a small extent,
against wear.
2.10.3.3
The various aluminium alloys used in rope access equipment have different
characteristics. Generally, the stronger the alloy, the more susceptible it is to corrosion, so greater
care in use, maintenance and inspection is required. Aluminium alloys are particularly susceptible to
corrosion when in contact with seawater.
2.10.3.4
Contact between different metals can cause galvanic corrosion to occur, especially when
wet, as a result of electrolytic action. This is one reason why equipment should not be stored wet (see
2.10.7). Galvanic corrosion can affect many metals, including aluminium and some stainless steels
and can cause the rapid destruction of protective coatings such as zinc. Long term contact of
dissimilar metals (e.g. copper and aluminium) should be avoided, especially in wet conditions and, in
particular, in a marine environment.
2.10.3.5
Some metals that are under tensile stress and in a corrosive environment can develop
surface cracks. This is known as stress corrosion cracking. It is time dependent and can take many
months to become apparent. This highlights why the need for regular inspection of equipment is so
important.
2.10.3.6
Metal items such as rings, buckles on harnesses, connectors and descending devices
require checking to ensure that hinges etc. work smoothly, bolts and rivets are tight and to look for
signs of wear, cracks, deformation or other damage. They should be kept clean and, when dry,
moving parts should be lubricated using a light oil or silicone grease. Lubrication should be avoided in
areas that might come into contact with webbing fastening straps (for example, the slide bar of a
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harness buckle), ropes, slings, etc. because it could affect the proper functioning of any fastening
arrangement. Any item showing any defect should be taken out of service.
2.10.3.7
Equipment made totally from metal can be cleaned by submerging in clean, hot water
containing detergent or soap for a few minutes. High-pressure steam cleaners should not be used
because the temperature could exceed the recommended maximum of 100 ºC. Seawater should not
be used for cleaning. After cleaning, the equipment should be thoroughly rinsed in clean, cold water
and then dried naturally away from direct heat.
2.10.3.8
Some chemical products used in building work can cause excessive corrosion to items
made of aluminium alloys. Advice on dealing with this should be obtained from the product
manufacturer.

2.10.4

Protective helmets

The shells of protective helmets should be checked for cracks, deformation, heavy abrasion, scoring
or other damage. The chinstraps and cradles should be checked for wear, as should the security of
any attachment points between different elements, such as sewn or riveted areas. Any helmet
showing any defect should be taken out of service. Helmets made from polycarbonate should not
have stickers placed on them unless it has been confirmed by the manufacturer that it is safe to do
so. This is because the solvent used in the adhesive of some stickers can detrimentally affect the
polycarbonate.

2.10.5

Disinfection of equipment

It may be considered necessary to disinfect equipment, for example after working in a sewer, although
normally cleaning as described in 2.10.2.9 or 2.10.3.7 is sufficient. There are two things to consider
when choosing a disinfectant: its effectiveness in combating disease and whether or not there will be
any adverse effect on the equipment after one or several disinfections. Advice should be sought on
these two points from the manufacturer or supplier of the equipment before carrying out any
disinfection. After disinfection, the equipment should be rinsed thoroughly in clean, cold water and
then dried naturally in a warm room away from direct heat.

2.10.6

Equipment exposed to a marine environment

If used in a marine environment, equipment should be cleaned by prolonged immersion in clean, cold
fresh water, then dried naturally in a warm room away from direct heat and inspected before storage.

2.10.7

Storage

After any necessary cleaning and drying, equipment should be stored unpacked in a cool, dry, dark
place in a chemically neutral environment away from excessive heat or heat sources, high humidity,
sharp edges, corrosives, unauthorized access, rodents, ants (which emit formic acid) or other possible
causes of damage. Equipment should not be stored wet because of the possibility of fungal attack or
corrosion.

2.10.8

Equipment withdrawn from service

2.10.8.1
It is important that there is a quarantine procedure for ensuring defective or suspect
equipment that has been withdrawn from service does not get back into service without the inspection
and approval of a competent person.
2.10.8.2
Equipment found to be defective at inspection, or if its serviceability is compromised or in
doubt, should be withdrawn from service and referred for further inspection or repair. Such equipment
should be marked as not fit for service and, if not repairable, should be destroyed to ensure it cannot
be used again. Records should be updated immediately.
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2.10.9

Lifespan

2.10.9.1
It is very difficult to know by how much equipment is deteriorating (particularly equipment
made from man-made fibres), without testing to destruction, which rather defeats the objective.
Therefore, it is advisable to set a period after which such equipment should no longer be used. This
period is known as the lifespan. The information supplied by the manufacturer for the equipment
should be referred to when deciding on the lifespan. It is also important that a history is kept of the
use of equipment, which should ideally log the conditions in which it was used, as this could be useful
in any review of the lifespan set for the equipment.
2.10.9.2
Some equipment is given a lifespan (e.g. an obsolescence date) by the manufacturer.
Equipment that has reached such a limit and has not already been rejected for another reason should
be withdrawn from service and not used again, unless or until confirmed by a competent person, in
writing, that it is acceptable to do so. Records should be updated immediately.

2.10.10

Alterations to equipment

Equipment should not be altered without the prior approval of the manufacturer or supplier because
its performance might be affected.
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2.11
2.11.1

Primary rope access work methods
Double protection

2.11.1.1
A rope access system actually consists of an access (sub) system and a back-up (sub)
system, which are used together. The access system provides the primary support for access, egress
and work positioning. It comprises a working line and descending and ascending devices, which are
attached to the working line and which are always connected to the rope access technician’s harness.
The back-up system provides security additional to that provided by the access system, e.g. should
there be a failure of the access system. The back-up system comprises a safety line and a back-up
device, which is attached to the safety line and which is always connected to the rope access
technician’s harness. This system of double protection, which was developed by IRATA International,
is one of the key elements of a safe rope access system.
NOTE
For an example of a typical method of ascending and descending using IRATA International rope
access techniques, see Part 3, Annex K.

2.11.1.2
The working line and the safety line are known collectively as anchor lines. Each anchor
line should be attached to its own anchor point. The working line and the safety line are normally
connected to each other for added security, as well as allowing the anchor lines to be positioned
between the anchors. Load sharing between anchors reduces the load on each one. This minimizes
the likelihood of failure of either anchor but, in the unlikely event of a failure of one of them, there
would only be a minimal impact force on the second anchor. A single element of a structure, (e.g.
structural steelwork), a natural geological feature or a tree might have adequate strength to provide a
place for anchor points for both the working line and the safety line. This should be verified by a
competent person. Rope access safety supervisors are responsible for checking that anchor lines are
correctly rigged. See Figure 2.5.
2.11.1.3
The principle of double protection also applies to the attachment of rope access
technicians via their anchor line devices to the working line and safety line and to any anchors by their
anchor lanyards. For example, descending devices and back-up devices should be fixed to the rope
access technician’s harness with separate connectors, in accordance with the information supplied by
the manufacturer. (It is not necessary to wear two harnesses).
2.11.1.4
Rope access technicians normally descend the working line by means of the descending
device, with the back-up device attached to the safety line. During ascent, ascending devices are
attached to the working line, with the back-up device attached to the safety line. During both ascent
and descent, the back-up device should be positioned so that the distance of any potential fall and its
consequences are minimized. The system can be modified to become a top rope protection, where
particular supervision or care of the rope access technician is required.
NOTE
Sometimes, rope access methods are used in conjunction with conventional suspended access
equipment. In such cases, the principle of double protection still applies to the rope access work. The anchors for
rope access should be independent of the anchors for the conventional suspended access equipment. For the
safety requirements for work on conventional suspended access equipment, reference should be made to the
appropriate standards.

2.11.1.5
When carrying out rope access manoeuvres, e.g. passing a re-anchor; passing a knot,
the action should be carried out in such a way that at least two independent points of attachment are
maintained at all times.
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a) Example of two equally loaded anchors

b) Example of double protection being provided by the use of eyebolts

Key
1 Structural steel
2 Anchor sling

c) Example of double protection being provided by the use of anchor slings

Figure 2.5 — Typical arrangements in a rope access anchor system
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2.11.2

The anchor system (anchors and anchor lines)

2.11.2.1
The anchor system is of primary importance in the rope access system and should be
unquestionably reliable.
2.11.2.2
When selecting, positioning and using anchors, the principle of double protection (see
2.11.1) applies and, therefore, at least two independent anchors, i.e. at least one for the working line
and at least one for the safety line, should always be used.
2.11.2.3 The recommendation to use two independent anchors applies even when attachment is to
be made to an anchorage (i.e. a structure or natural feature) where it is apparent that the anchorage
has more than adequate strength, e.g. a large steel beam.
2.11.2.4
Anchors should be positioned in such a way that rope access technicians can maintain
their work position without difficulty and so that connection can be made to or from the rope access
system in an area where there is no risk of a fall from a height.
2.11.2.5
The foreseeable directions of loading and anticipated potential loads should be
established and taken into account when setting up the anchor system.
2.11.2.6
To determine the minimum anchor strength recommendation, this code of practice uses
a safety factor of 2.5. The maximum impact load on the user in the event of a fall should not exceed 6
kN; therefore, as a general rule, the static strength of anchors, with the exception of some deviation
anchors, should be at least 15 kN.
NOTE

The anchor may yield but should not fail at this load.

2.11.2.7
There is no requirement for designers (e.g. building designers) to add a further safety
factor but, of course, the static strength may be increased if it is considered prudent or necessary to
do so.
2.11.2.8
The values have been determined assuming a rope access technician with a mass,
including equipment, of 100 kg, which is a typical standard test mass used in product standards for
personal fall protection equipment. Rope access technicians with a mass that is greater than 100 kg
including equipment should take appropriate steps to ensure that their anchors are of sufficient
strength, e.g. by ensuring that there is sufficient energy absorption in the anchor system to keep the
impact load on them and the anchors down to 6 kN or less in the case of any fall, and/or by increasing
the strength of the anchors above the recommended minimum of 15 kN.
NOTE
The recommendations regarding situations where the mass could be more than 100 kg applies
especially in the case of rescue, where there could be more than one person attached to the anchor system.
However, during rescue, IRATA rope access technicians are required and trained to follow procedures which
restrict the potential for dynamic loading of the anchor system.

2.11.2.9
Wherever feasible, the two independent anchors – one for the working line and one for
the safety line, and each with a static strength of 15 kN or more – should be linked together for added
security. This link can be achieved, for example, by the use of a double figure-of-eight knot on the
bight (also known as a bunny knot) or a combination of a figure-of-eight knot on the bight and an
alpine butterfly knot, see Figure 2.6a.
2.11.2.10
Where the minimum recommended static strength of 15 kN for a single anchor is not
achievable, it is acceptable to link together a number of anchors of a lower static strength, e.g. by the
use of a Y hang, to act effectively as a single independent anchor for either the working line or the
safety line, as long as the load on each group of anchors is equally shared and the combined static
strength is a minimum of 15 kN, see Figure 2.6b. To allow for foreseeable misuse, e.g. unequal
loading, it is recommended that the minimum static strength of each anchor in this combination is 10
kN.
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a) Example of a Y hang arrangement where the strength of each individual anchor is 15 kN or greater

b) Example of a Y hang arrangement where the strength of each individual anchor is less than 15 kN
and is equal to or greater than 10 kN
Key
1 Working line
2 Safety line

Figure 2.6 — Typical arrangements in a rope access anchor system to achieve minimum
strength recommendations
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2.11.2.11
The contained angle formed by the ropes linking the anchors in a Y hang (the Y angle)
should be as low as possible and should generally not exceed 90 . This is the preferred maximum
angle, see Figure 2.4. The greater the angle beyond this, the weaker the connection will be. If
circumstances dictate the need for an angle greater than 90 , account should be taken of the
increased loads at the anchors, at the anchor line terminations and on other components in the
system. The angle should not exceed 120 because at angles greater than 120° the loads increase
very significantly. There is an exception to this advice on preferred-maximum and maximum Y angles,
which concerns flexible horizontal anchor line systems. These systems require special expertise to set
up and use safely. Also see 2.11.2.21. Further information is provided in Part 3, Annex L.
2.11.2.12
Anchors of the type that are fixed in masonry should only be installed (and inspected) by
competent persons, who are aware of the numerous safety issues, e.g. minimum distance required
between two fixed anchors, minimum distance from any edge, correct depth, solid or hollow masonry.
Where possible, anchors should always be installed so that they are loaded in shear. For safety
considerations when installing anchor devices, see Part 3, Annex F.
2.11.2.13
Anchor slings, which typically are used where there are no suitable anchors to which the
ropes can be attached directly, should have a minimum breaking strength of 22 kN if they are made
from man-made fibres and a minimum breaking strength of 15 kN if they are made from steel wire or
chain. In the USA, the minimum breaking strength for both textile and metal anchor slings is 5000 lbs.
2.11.2.14
Anchor slings intended to be looped through themselves (known as lark’s-footing or
choking) should be strong enough to allow for the weakening effect. Lark’s footing should generally be
avoided, unless the anchor sling and the structure or natural feature to which it is to be attached are
known to be suitable. See Figure 2.7.
2.11.2.15
Where the anchor system comprises one or more anchor slings, care should be taken to
ensure that their intended position is maintained at all times and that, when a load is applied, they
cannot slide out of place vertically or horizontally, e.g. on a smooth linear structure such as a steel
beam, or a tree trunk. Examples of ways to prevent ropes or anchor slings sliding are:
a) a webbing sling choked around a structure (i.e. where one side is threaded through the other)
provides more friction than one simply passed around it, but also causes a loss of strength in the
sling. Wide slings usually provide more friction than narrow slings. Slings used for choking should
be designed for this application;
b) a rope wrapped several times around the structure or natural feature or a multi-wrapped sling is
likely to have more friction than a single loop;
c) a link to another opposing anchor to prevent sliding.
2.11.2.16

If anchors are placed for permanent use, they should be clearly marked with:

a) the manufacturer’s/installer’s name and contact details;
b) service/inspection details, e.g. due date for the next inspection;
c) the maximum rated load;
d) the intended direction of loading;
e) the need for users to read the instructions for use.
2.11.2.17
The static strength of each anchor line including terminations (all types, e.g. sewn and
knotted) should be a minimum of 15 kN.
2.11.2.18
When it is necessary to re-anchor an anchor line, e.g. to avoid abrasion or to allow a
change of direction, the anchors should be installed or placed so that any potential loads are in shear.
Where installation is only possible such that any forces on them would be axial, account should be
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taken of any reduction in strength caused by such placement and of any advice or limitations given by
the anchor manufacturer.
2.11.2.19
Where anchor lines need to be redirected, the angle and loading at the deviation anchor
and supporting equipment used should be taken into account before use, together with what might
happen in the case of failure. Failure could cause an out-of-control swing fall (a pendulum), which
could result in injury to personnel or damage to equipment or property. An example of the effect of the
angle on the loading is given in Figure 2.8, based on a mass of 100 kg (which is equivalent to a force
of approximately 1 kN). Masses smaller or larger than this would give different loadings from those
shown in the example. A large deviation angle could increase the difficulty for the rope access
technician in manoeuvring past the deviation anchor, so a re-anchor might be more appropriate.
2.11.2.20
Where anchor lines are rigged some distance apart and failure of one could lead to a
large pendulum and subsequently an impact with the structure or natural feature, the use of two
anchors for each anchor line is recommended, see Annex F, Figure F.11.
2.11.2.21
When anchor lines are tensioned, for example, as they are in horizontal anchor line
systems, the increased loads in the system, e.g. at the anchor, anchor line terminations and at other
components, should be taken into account. An incorrectly tensioned system can result in loads that
are potentially catastrophic. The loads in these systems should be calculated by a competent person
before use and any other necessary checks and adjustments should be made to ensure that the
system is safe.
2.11.2.22
Rope access technicians and rescue services should be aware that additional anchors
may be required to facilitate workmate retrieval.
2.11.2.23
Where rope access techniques are carried out from suspended platforms, anchors for
the rope access technicians’ anchor lines should be totally separate from those used for the platform.

Figure 2.7 — Example of a lark’s-footed (choked) sling
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Key
1 Anchor line
2 Position of deviation anchor

Figure 2.8 — Example of how the angle at a deviation anchor affects its loading

2.11.3

Use of anchor lines

2.11.3.1

Rigging and de-rigging

2.11.3.1.1

Anchor lines should be rigged to avoid any surface that could damage them (see 2.7.10).

2.11.3.1.2
Rope access technicians should not ascend or descend any anchor lines without
confirmation from the rope access safety supervisor that it is safe to do so, following pre-descent/preascent checks.
2.11.3.1.3
Rope access technicians should normally descend vertically with the minimum amount
of swing (pendulum) to minimize the risk of abrasion to the anchor line or putting unnecessary stress
on it or the anchors.
2.11.3.1.4 On long descents, anchors providing lateral restraint (e.g. deviation anchors) could be
fitted on the anchor lines to enable the rope access technicians to maintain their position without
being buffeted too much by the wind.
2.11.3.1.5
Deviation anchors are also used to avoid hazards, e.g. sharp edges; hot surfaces. They
should be robust enough not to fail at any potential load to which they could be subjected (see Figure
2.8).
2.11.3.1.6
The effects of wind on the free end of anchor lines should be taken into account. Care
should be taken to ensure that the tail end of anchor lines cannot snag on dangerous objects, such as
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working machinery, power lines or a moving vehicle. This could lead to the need for additional
monitoring.
2.11.3.1.7
The placing of any excess anchor line for the descent in a bag and suspending it
beneath the rope access technician can prevent anchor lines from becoming entangled or damaged
by any falling debris, e.g. when removing rock during slope stabilization, but checks should be made
first to ensure the anchor lines are long enough. In such situations, care is necessary to remove loose
material before descending and it is important to be aware of the possibility that any movement of the
anchor line could dislodge material above, which could fall onto the rope access technician. Steps
should be taken to remedy this, e.g. by the use of containment netting.
2.11.3.1.8
Bags used to contain and suspend anchor lines (and other equipment) at height should
be equipped with appropriate attachment points and should be of sufficient strength to ensure they do
not fail when subjected to anticipated loads. Rope access technicians should take precautions to
ensure that bags cannot snag on objects and potentially increase the load on the bag attachment
points.
2.11.3.1.9 Anchor lines are particularly vulnerable to damage caused by abrasion, cutting, melting
or chemical contamination. Damage can be exacerbated by vertical or horizontal movement of the
anchor lines, especially when they are under load, such as when a rope access technician is
ascending, descending, making sideways movements or in a fall. Contact with any potentially
hazardous surface should be avoided but, where this is not possible, e.g. where it is not possible to
rig a free hang, it is essential that anchor lines are adequately protected. For more information on
edge and anchor line protectors and protection, see 2.7.10 and 2.11.3.2.
2.11.3.1.10 Damage by chemical contamination is often not easily noticed, so frequent and
assiduous checking is strongly recommended when working in areas where the risk of contamination
by chemicals is suspected, see 2.10.2. For information on the resistance to chemicals of some manmade fibres, see Part 3, Annex J.
2.11.3.1.11 Anchor lines should be configured so that a rope access technician cannot inadvertently
descend off the end of them. Where the anchor line is free hanging, this may be achieved by the use
of a simple stopper knot (see Figure 2.9). The stopper knot should be properly dressed and then set
(i.e. hand tightened). After the knot has been set, the length of the tail below the knot should be at
least 300 mm. In use, care should be taken to ensure the knot cannot become snagged with potential
obstructions (see the examples given in 2.11.3.3). It should be understood that a simple stopper knot
is unlikely to arrest an out-of-control descent, e.g. when the user has lost control of their descending
device and the descent is effectively a fall. If it is thought necessary to protect against such a
possibility, a proven stopper system, e.g. one incorporating a stopper disc that has been tested with
the descending device being used, should be fitted to the anchor line.
2.11.3.1.12 If exit from the bottom of the anchor lines is planned, a check should be made to ensure
that the anchor lines reach the bottom, or if being carried in a bag, that they are long enough. It may
require a sentry or grounds-man to check this.
2.11.3.1.13 Slack in the safety line should always be avoided to minimize the length of any potential
fall.
2.11.3.1.14 To minimize the length of any potential fall, connections to safety lines should, wherever
possible, always be positioned above the rope access technician’s harness attachment point, with the
least amount of slack achievable in the device lanyard. This may not be possible with back-up devices
intended to follow the user. However, in all cases, when the rope access technician is not in motion,
the back-up device should be positioned as high as possible.
2.11.3.1.15 Attaching to or detaching from anchor lines at mid-height may present problems. Anchor
lines should be checked carefully to ensure there is no build-up of slack between the anchors and
attachment point that could become snagged and release suddenly. Where the whole length of the
anchor lines can be seen, these checks can be visual. When the anchor

© IRATA International

Part 2: page 57 of 68

2014-Jul-01

IRATA International code of practice for industrial rope access
Part 2 of 5: Detailed guidance

a) knot tied loosely

b) knot set

Figure 2.9 — Example of a stopper knot for use at the end of anchor lines (in this example, half
a double fisherman’s knot)
lines are not fully visible, the checks should be physical, e.g. by carrying out a descent from the top
(preferable) or by pulling and shaking the anchor lines from either end.
2.11.3.1.16 Where there are long anchor lines above a short drop, previously unloaded anchor lines
may stretch suddenly when loaded, allowing a rope access technician to drop a distance proportional
to the length of anchor line above, possibly causing him/her to hit an obstruction or the ground. In
addition, if the working line were to fail at this point, the stretch generated in the safety line could
result in insufficient protection, irrespective of the type of back-up device used. A solution is for the
rope access technician to re-anchor both anchor lines and thus remove the problems of excessive
elongation.
2.11.3.1.17 On sloping surfaces such as rock slopes, or on pendulums, care should be taken to
avoid anchor lines snagging, e.g. during any lateral movement to be followed by a further descent. If
the rope becomes un-snagged during these manoeuvres, e.g. if the feature causing the anchor lines
to snag fails or if the anchor lines slip off it, the rope access technician could fall as the rope is
released and it reverts to being in a straight line with the anchor – see Figure 2.10.
2.11.3.1.18 The use of anchor lines to haul equipment should be avoided or great care taken to
avoid mid-rope snagging if they are lowered again for further use. Dangerous snagging may be
prevented by tying equipment in the centre of the rope and using the lower half as a back-rope to
keep the equipment away from the surface of the slope or structure.
2.11.3.1.19 In some unusual circumstances, wet anchor lines may become a tracking path for
electrical discharges. In such circumstances, suitable precautions should be taken, e.g. temporarily
stop work if electrical storms are imminent.
2.11.3.1.20 If anchor lines are to be left unattended, e.g. if work extends over one day and anchor
lines are to be left in place, precautions are necessary to avoid abrasion or chafing to them caused by
repeated movement and contact with hazardous surfaces due to the wind. The anchor lines could be
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pulled up and bagged while still being left anchored, or could be sufficiently tensioned to prevent
abrasion.
2.11.3.1.21 Before any anchor lines are de-rigged, it is essential that all members of the team
confirm that they are safe and aware that de-rigging is about to take place.

2.11.3.2

Protection methods for anchor lines

2.11.3.2.1 It is essential that precautions are taken to prevent damage to anchor lines, when they
are in use. See 2.7.10 for advice on the selection of protectors for anchor lines and Annex P for
recommended actions for the protection of anchor lines.
2.11.3.2.2 The potential for movement of the anchor lines in both the vertical and horizontal planes
while in use should be taken into account when assessing the surface to be protected against, the
choice of protection to be used and where the protection is to be positioned.
2.11.3.2.3 Wherever feasible, any hazard that could cause damage to the anchor lines should be
removed. If this is not possible, anchor lines should be rigged so that they hang free for their entire
length and for the duration of the rope access task, and do not contact or have the potential to contact
edges, or abrasive or hot surfaces.
2.11.3.2.4 Where anchor lines cannot be rigged to hang free directly from their anchors, they should
be suitably protected. One way of achieving this is by the use of a specific engineered solution, such
as a scaffolding barrier made from smooth undamaged tubing over which the anchor lines can run
and which is positioned to keep the anchor lines well away from the hazard(s). Other options are the
use of edge protectors and anchor line protectors. A combination of more than one type of protector
may sometimes be necessary to provide adequate protection.
2.11.3.2.5 Edge protectors, e.g. commercially-made rollers; metal edge plates; other cut-resistant or
heat-resistant edge protectors, with large radius surfaces offer the best protection at any edge in a
drop. These devices should be equipped with a means of maintaining their intended position. Suitably
arranged scaffold tubing, heavy-duty carpet (with a high natural fibre content, such as wool) or thick
canvas padding can also offer good protection and are commonly used.
2.11.3.2.6 Anchor line protectors, which typically comprise a sheath made of a suitable material
which encapsulates the anchor line, may be used to protect the anchor lines against contact with
abrasive or hot surfaces (but not edges).
2.11.3.2.7 Great care should be taken when choosing an anchor line protector that it is going to
offer sufficient protection against the surface with which it may be in contact. It should be able to
withstand use in the chosen location without wearing through or melting and exposing an anchor line
to the abrasive or hot surface. Anchor line protectors used to protect against hot surfaces should be of
a type intended for this purpose.
2.11.3.2.8 It should be noted that some anchor line protectors can obscure the anchor lines from
view and thus make it difficult or impossible to see whether or not damage is being caused to them,
e.g. because the anchor line protector has been worn through.
2.11.3.2.9 Anchor line protectors made from a single or even double thickness of material might not
offer sufficient protection against sharp edges and are not recommended for such use unless the
manufacturer specifically states in the user information that they are.
2.11.3.2.10 The use of anchor line protectors made from polyvinyl chloride (PVC) coated textiles
should be avoided where the design is such that this material is in direct contact with the anchor line,
due to potential heat caused by friction, which can cause melting of the PVC.
2.11.3.2.11 If anchor line protectors are to be used to protect against surfaces that are significantly
abrasive or if they are to be used to protect against hot surfaces, it is recommended that each anchor
line is protected by its own anchor line protector, unless the manufacturer states otherwise or unless
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there is another good reason not to do so. In the event of the failure (e.g. wearing through) of a single
anchor line protector which is being used for both anchor lines, damage is likely to be caused to both
anchor lines at the same time, with the potential for a catastrophic failure of both if an incident were to
occur, e.g. a fall.
2.11.3.2.12 Where one anchor line protector is used for both anchor lines, and is to be tethered to an
anchor line rather than to the structure, it is normally attached to the safety line only, as the safety line
is less likely to stretch than the working line, thus minimising the chance of accidental abrasion.
2.11.3.2.13 Sometimes, it may be appropriate to rig the safety line in a position away from the
working line, e.g. to avoid any potential hazardous area and the possibility of both the working line
and the safety line failing simultaneously. If the working line and the safety line are some distance
apart, an anchor line protector should be used for each anchor line.
2.11.3.2.14 In mid-anchor line situations, attachment of an anchor line protector to the structure or
natural feature rather than to the anchor line is preferable, as anchor line elongation could result in
poor protection or no protection at all if the anchor line protector is fastened to the anchor line. If exit
is to be from the bottom of the anchor lines but retrieval of the anchor lines is to be from the top, the
anchor line protector should be fastened to the anchor line.
2.11.3.2.15 It is essential that edge protectors and anchor line protectors maintain their intended
position. Care is necessary to ensure the edge protector or anchor line protector remains in the
correct place when the anchor line is loaded, or that it is repositioned correctly when more than one
person uses the anchor line. This may be particularly relevant if users are of different weights
(masses). The consequences of a failure of the working line and the subsequent elongation of the
safety line should be taken into account, which may prompt the use of several edge protectors or
anchor line protectors.
2.11.3.2.16 Edge protectors and anchor line protectors of a type that can be located on the anchor
lines anywhere along them (e.g. without having to thread the end of an anchor line through the edge
protector or anchor line protector) are generally recommended. Anchor line protectors that have a
touch-and-close system of fastening are useful when attaching to an anchor line part way down a
drop. They are usually provided with a thin cord so that they can be fixed to the structure, natural
feature or anchor line. One design of anchor line protector simply grips the anchor line by friction to
keep it in place.

2.11.4

Additional safety measures

Rope access systems should be configured and used in such a way to prevent falls. Nevertheless,
consideration should be given to the unlikely event of a fall, e.g. in the case of incorrect use or failure
of a piece of equipment. Some of the points below are made in other sections of this code of practice
but are repeated here for reinforcement. Rope access systems should be configured to ensure:
a) any potential fall distance is minimized, e.g. slack in the anchor lines is avoided or minimized (for
information on fall factors, fall distances and associated risks, see Part 3, Annex Q);
b) adequate clearance distance is provided, so that the rope access technician is prevented from
impacting with the ground or obstacle in the path of a fall (e.g. allow for the extension of an
energy absorber during deployment or elongation of the safety line);
c) any swing fall (pendulum) is kept to an acceptable minimum;
d) the maximum impact load a rope access technician could experience is as low as possible and
never any greater than 6 kN;
e) adequate protection is provided for anchor lines and other equipment in the system to prevent
them from failure during use and during a fall, its arrest or post-fall suspension;
f)

following an incident, rope access technicians are likely to be in a position to rescue themselves;
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Key
1 Anchor lines inadvertently snagged on a protuberance (could be natural or structural)

Figure 2.10 — Example of the potential danger of snagged anchor lines

g) anchor lines are configured so that if workmate retrieval becomes necessary, it can be readily
carried out in a timely fashion;
h) rope access technicians are never left working on their own, so that, in the event of an incident,
the workmate retrieval procedure can begin without delay;
i)

there are plans in place to cater for potential incidents, which include:
(i) methods of communication;
(ii) appropriate equipment, which may include, depending upon the risk assessment, a prerigged rescue system;
(iii) methods of contacting rescue services that may be required and how they will be guided to
the correct position on site;
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(iv) for all team members, the means to travel up and down the anchor lines and to be able to
carry out a rapid workmate retrieval.

2.11.5

The use of knots

2.11.5.1
Knots are used typically to form terminations in textile anchor lines and there are many
that are suitable for use in rope access. Although knots reduce the overall strength of a rope (which
should be taken into consideration when choosing a rope), one benefit is that they absorb energy.
Some knots absorb more energy than others. An example of a knot that is particularly good at
absorbing energy is the scaffold knot, which is often used to terminate an anchor lanyard.
2.11.5.2
It is essential that rope access technicians should be able to tie, dress and set
appropriately a range of the most commonly used knots and to be confident that they will be able to
tie them when in difficult circumstances. In the workplace, knots should only be tied by persons with a
thorough knowledge of knots and knot-tying techniques.
2.11.5.3
following:

When choosing a suitable knot, rope access technicians should take into account the

a) their own skill in tying that particular knot;
b) the suitability of the knot for the task and the anticipated way in which it may be loaded, including
the potential forces envisaged;
c) the reduction of
creates;

strength in the anchor line, device lanyard or anchor lanyard that the knot

d) the ease with which the knot may be tied and untied;
e) where required, the ability of the knot to pass through or over potential obstructions, e.g. pulleys.
2.11.5.4
The tails of all knots should be at least 100 mm long, once the knot has been set. Knots
should never be tied in anchor lines made from wire rope.
2.11.5.5
The reduction in the strength of the rope caused by the knot varies, dependent upon the
type of knot and the accuracy and neatness with which it is tied. Neatening a knot, e.g. making sure
the ropes in the knot are parallel and tightened equally, is known as dressing. Typical strength losses,
showing the lower and upper values between a well-dressed knot and a poorly-dressed knot, are:
a) scaffold knot: 23 % to 33 %;
b) figure-of-eight on a bight: 23 % to 34 %;
c) figure-of-nine on a bight: 16 % to 32 %;
d) figure-of-ten on a bight: 13 % to 27 %;
e) overhand on the bight: 32 % to 42 %:
f)

double figure-of-eight on the bight (bunny knot): 23 % to 39 %;

g) alpine butterfly: 28 % to 39 %;
h) bowline: 26 % to 45 %.
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2.11.6

Work teams

2.11.6.1
A work team comprises a rope access team, i.e. the rope access technicians
participating in the rope access work, and any supporting personnel. Because of the locations and the
specialized nature of the work, all work teams should be properly supervised and be self-supportive,
e.g. with respect to rescue.
2.11.6.2
IRATA International requires that a rope access team consists of at least two rope
access technicians. However, there are many situations that require more than a two-person rope
access team, depending, for example, on the nature of the work; site conditions; competency of the
work team; potential rescue scenarios.
2.11.6.3
A rope access team size of two should only be considered in circumstances where
retrieval and rescue by either rope access technician of his/her workmate could be achieved rapidly
and unaided by third parties, e.g. where any potential rescue would be a direct lower of the casualty
to a safe place. Wherever a potential rescue of the casualty could be other than such a direct lower, a
team of three rope access technicians should be regarded as the normal minimum team size, unless
other specific arrangements are in place that have been tried and tested by the rope access
technicians.
2.11.6.4
One member of the work team has to be qualified as an IRATA International Level 3 rope
access technician and be competent to supervise rope access safety (the rope access safety
supervisor – see 2.5.2 and 2.6).
2.11.6.5
Adequate supervision should be provided for each worksite. It may be appropriate to
employ more than one Level 3 rope access safety supervisor, depending on the circumstances.
Examples are:
a) the number of rope access technicians working on the site;
b) complex work situations;
c) arduous environmental conditions;
d) when operating on a work site with more than one discrete working area.
2.11.6.6
Both the Level 3 rope access safety supervisor and their company should ensure before
work commences that the rescue procedures are adequate for that situation and that all members of
the team have been suitably briefed. Sufficient personnel and resources should be readily available to
carry out those procedures, in case the need arises.
2.11.6.7
Where the work takes place in a particularly hazardous or restricted area, e.g. one which
could give rise to poisoning or asphyxiation, the training, abilities, experience, competence and size of
the work team should be of a level that is suitable to deal with any emergency arising out of
undertaking the work.
2.11.6.8
Where work is carried out over water, suitable rescue equipment should be provided and
measures adopted to arrange for prompt rescue of anyone in danger of drowning.

2.11.7

Pre-work checking

2.11.7.1
If a permit to work is required, this should already have been obtained and checked.
Permits to work are an effective method of isolating a hazard before work starts and to ensure that it
remains isolated while work is in progress and until everyone is clear of the danger area.
2.11.7.2
At the start of each day, and as determined by changing site conditions, the work team
should review the risks that could affect the safe, efficient and effective outcome of the job. This prework briefing should refer to the safety method statement, the risk assessment and the rescue plan
already prepared, as well as the rôle of each member of the team.
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2.11.7.3
Any special precautions required should be put into effect (e.g. standby boat alerted;
radio check; gas checks; noxious chemicals check; work on or near hot surfaces).
2.11.7.4
Rope access technicians should carefully examine their own equipment, e.g. harnesses;
anchor line devices; device lanyards; connectors, before starting work, to ensure it is in good
condition. This is known as pre-use checking. The rope access safety supervisor should ensure this
occurs. This checking should continue during the course of the job. In addition, there should be a
further check by another member of the team, known as buddy checking, to ensure, for example, that
each other’s harness buckles are correctly fastened and adjusted, that device lanyards and anchor
lanyards are attached correctly and that connectors are fastened correctly. Buddy checking by team
members is good practice and should be continued throughout the day, including:
a) after the rope access technician has put on his/her harness and assembled his/her equipment;
b) when the rope access technician has attached to the anchor lines;
c) at all times when the rope access technician is engaged in rope access manoeuvres.
2.11.7.5
At the beginning of each working day and at other times as appropriate, e.g. when the
anchor lines are relocated during the day, the rope access safety supervisor should carry out a preuse check to ensure that all the anchors and anchor lines (wire and textile), and the structure or
natural feature to which they are attached, are satisfactory. This pre-use check should include any
points on the anchor lines where abrasion or other damage, e.g. caused by hot surfaces, could occur.
The rope access safety supervisor should also take responsibility for checking anchor lines for length
and that, where appropriate, termination stopper knots are in place and secure.
2.11.7.6
Sometimes, an announcement has to be made to warn other workers that the work is
commencing. This is common practice offshore and is often a requirement of the permit to work.

2.11.8

Exclusion zones

2.11.8.1

General

2.11.8.1.1 Exclusion zones may need to be set up to protect people from falling or to protect people
against falling objects from above the area of rope access operations, or anyone below. They may
also be required for reasons other than fall protection, e.g. to protect against exposure to: radiation;
radio waves such as those emitted by mobile phone antennae; areas of high temperature; chemical
pollution. Exclusion zones may be necessary at several levels, e.g. above anchor level; at anchor
level; at intermediate levels; at ground level. See Figure 2.11 for different types of exclusion zones.
2.11.8.1.2
In some circumstances, the work team may require additional support members for
safety reasons, e.g. where there is a need to prevent the public entering an area that could be
threatened by falling objects, or to guard against vandals tampering with suspension equipment. The
additional persons required to act as sentries need not be trained in rope access work, provided that
they are not counted as being a member of the rope access team.
2.11.8.2

Protection of third parties

2.11.8.2.1 Where required, precautions appropriate to the situation should be provided to prevent
equipment or materials falling in such a way that other people might be endangered.
2.11.8.2.2 Methods of providing precautions include securing all tools to either the rope access
technician or to separate lines. Normally, items weighing over eight kilograms should be attached to a
separate line, while those below this weight may be secured to the worker (For more information on
the use of tools and other work equipment, see Part 3, Annex M.) In addition, an exclusion zone
should be established beneath the rope access site. Scaffold fans, temporary roof structures or
containment nets or sheets could be provided to contain falling materials into safe and confined
areas. These should be strong enough to retain any equipment or debris that might fall.
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2.11.8.2.3 Exclusion zones established to protect against falling objects should minimise the risk of
being struck by those objects. Where reasonably practicable, the width of the exclusion zone should
be at least equal to the height of the work position. Account should be taken of the possibility of
material deviating from a straight fall as a result of wind or after bouncing off the structure, natural
feature or the ground. People should be discouraged or prevented from entering the exclusion zone
or interfering with the rigging by posting suitable notices, providing warning signs, erecting appropriate
barriers or installing alarms. Access ways, passageways or doors leading into the zone should be
suitably controlled. It should be noted that the control of fire escapes and disabled access points need
to be agreed with the building/structure owner or managers.
2.11.8.2.4 When work is carried out over or near public places, legislation may apply and advice
should be obtained from the appropriate local authority.
2.11.8.3

Anchor area exclusion zone

2.11.8.3.1 An anchor area exclusion zone (also known as a rope access controlled area) should be
cordoned off at anchor level with suitable barriers and warning signs. The anchor area exclusion zone
should usually be large enough to include anchor points and to provide safe access to the working
edge.
2.11.8.3.2 Only members of the rope access team should be allowed in the anchor area exclusion
zone, unless under close supervision.
2.11.8.4

Working edge hazard zone

2.11.8.4.1 Inside the anchor area exclusion zone, a further exclusion area, often known as the
working edge hazard zone, may be required. This may be formed by suitable barriers or scaffolding
surrounding the working edge and is intended to prevent anyone from reaching the edge of the drop.
The working edge hazard zone can be defined as any location within the anchor area exclusion zone
where a risk of falling from a height exists.
2.11.8.4.2
The provision of working edge hazard zone barriers should include areas such as
openings where it is necessary to remove handrails or lift pieces of grating to access or exit them.
When working on grated deck areas, measures should be taken to prevent items of equipment falling
through the grating.
2.11.8.4.3 No one should be allowed to enter the working edge hazard zone for any purpose,
unless they are wearing a harness and helmet and are attached to an anchored safety line.

2.11.9

Communication

2.11.9.1
An efficient communication system should be established between all rope access
technicians and, where necessary, to third parties (e.g. sentries or the control room, if offshore). This
should be agreed and set up before work starts and should remain effective for the whole of the time
that people are at work.
2.11.9.2
It is recommended that a radio system or suitable alternative is used for communication
purposes, unless the area of work is such that all those involved (including any sentries) are always
visible to each other and within audible range. The communication system should allow direct and
uninterrupted communication between the rope access safety supervisor and the work team. Potential
problems, e.g. noise; radio interference; other work teams’ communication systems; weather, should
be taken into account. It is preferable for the supervisor to have direct sight of the work team.
2.11.9.3
Hand or voice signals are liable to be misunderstood. Therefore, any special signals
should be agreed and well-rehearsed before work begins. These should include a method, e.g. a sign
or a signal, to enable the rope access technician to summon help, should other established methods
of communication fail.
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Anchor area exclusion zone
Working edge hazard zone
Exclusion zone at intermediate level
Exclusion zone at bottom level

Figure 2.11 — Examples of different types of exclusion zone

2.11.10

Welfare

2.11.10.1
Rope access technicians require adequate facilities where they can rest in the dry,
protected from the cold or heat, and where they can obtain fresh water, store any additional clothing
and be able to wash. They should also be provided with, or have access to, adequate toilet facilities.
2.11.10.2
In calculating the length of shifts and rest periods for rope access technicians,
consideration should be given to the effects of adverse climatic conditions and/or difficult or very
exposed worksites, because these can affect efficiency and tiredness levels. Working in high and
exposed places is likely to subject the rope access technician to factors such as wind chill or buffeting
by the wind, which can have a significant effect on output at even quite moderate wind speeds. For
more information on the effect of wind and height on working times, see Part 3, Annex O. Similarly,
work in high temperatures can result in heat exhaustion or fainting. Carrying adequate drinking water
in these circumstances is essential. Working short shifts minimizes risk to workers in such
environments.
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2.11.10.3
The nature of the work equipment to be used should also be taken into account when
calculating the length of shifts and rest periods, to prevent unacceptable discomfort or tiredness of the
rope access technician, which could affect his/her safety.

2.11.11

Emergency procedures

2.11.11.1
Even though great care and attention may be given to safe working, accidents can still
happen. The survival of an injured or otherwise immobile person often depends on the speed of
rescue and the care given to the casualty during and after rescue. Consequently, great importance
should be attached to examining the work site at appropriate times, e.g. each day; each change of
job; changing environmental conditions, to assess all feasible emergency scenarios and to plan how
any resulting rescues would be carried out.
2.11.11.2
Provisions should be made to ensure that help is provided promptly to any rope access
technician who needs it. Rope access technicians should be skilled in appropriate rescue techniques,
which should form part of their basic and on-going training.
2.11.11.3
Rescue equipment should always be present and ready for immediate deployment at the
worksite. This equipment should be sufficient to carry out a rescue from any situation on the site. This
could be the rope access technician’s normal rope access equipment, preferably rigged for rescue,
e.g. the working line and safety line established with releasable anchors to allow rapid implementation
of lowering or hauling in an emergency.
2.11.11.4
Clear instructions should be given to rope access technicians on the procedures to be
taken in site emergencies that could occur unexpectedly, e.g. on nuclear sites, offshore platforms,
refineries.
2.11.11.5
following:

The rope access team should have a planned method for rescue that includes the

a) a clearly defined leader;
b) adequate equipment;
c) competent rope access technicians;
d) practised techniques appropriate to the worksite;
e) an awareness of the higher loads involved in rescue;
f)

an awareness of suspension intolerance (also known as suspension trauma, suspension syncope
and harness induced pathology – see Part 3, Annex G), its symptoms and, in particular, how to
manage someone suspected of suffering from the condition during the suspension and postsuspension phases of rescue;

g) the provision of medical aid if required.
2.11.11.6
times.

There should be a first aid kit at each worksite and someone competent in first aid at all

2.11.12

Reporting of incidents and accidents

2.11.12.1
Reporting accidents and ill health at work is a legal requirement in some countries.
Employers should check their own country’s legislation.
2.11.12.2
In addition to any legal requirements, an accurate record of all accidents or near-misses
should be kept, including measures to avoid a reoccurrence. All employees should be encouraged to
report near-misses.
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2.11.12.3
It is essential that the IRATA International work and safety statistics be completed for all
hours worked on rope, accidents, incidents or near misses and returned promptly to IRATA
International when requested. The statistics gathered from this information are used in the IRATA
International Work and Safety Analysis to highlight the industry’s safety record, in order to support the
use of rope access methods. To assist with IRATA International’s aim of continuous improvement of
working methods, work and safety statistics are studied for trends so that any lessons may be
learned.

2.11.13

End of shifts

At the end of each shift, equipment such as anchor lines, tools and components should be secured or
stored safely (see 2.10.7). While carrying out this procedure, care should be taken to avoid dropping
equipment, which could cause injury. Personal equipment should only be removed when the rope
access technician is in a safe place. A formal hand-over to the next shift should take place in
accordance with local procedures and rules, at which time any relevant information should be passed
on.

2.11.14

Termination of a job

At the termination of a job, care should be taken to clear the site properly, with a final inspection of the
area before any permit to work is handed back.

2.11.15

Expanded techniques

Rope access is primarily concerned with movement up or down suspended ropes and working from
them, and is considered to be primarily a technique for work positioning. However, the techniques and
equipment used for this purpose are sometimes expanded to encompass traversing, aid climbing,
lead climbing and other forms of access. The resulting system can range from a work positioning
system to a fall arrest system, with hybrid systems somewhere in between. For more information, see
Part 3, Annex L. In addition, non-harness-based height access methods and fall protection, e.g.
scaffolding; nets, may sometimes be incorporated in the work plan.

© IRATA International

Part 2: page 68 of 68

2014-Jul-01

IRATA International code of practice
for industrial rope access
Part 3: Informative annexes

Annex A: Risk assessment

September 2013

The first edition of Annex A was published in January 2010.
This edition was published in March 2013.

Amendments issued since publication in March 2013
Amd. No

Date

Text affected

1

2013-Sep-01

Front cover: September 2013 replaces 2013 edition. This page: change of IRATA
address and telephone number. Date in footer updated. All the changes are
classed as editorial.

Published by:
IRATA International
First Floor, Unit 3
Eurogate Business Park
Ashford
Kent
TN24 8XW
England
Tel: +44 (0)1233 754600
Email: info@irata.org
Website: www.irata.org
Copyright © IRATA International 2013
ISBN: 978-0-9544993-5-8

IRATA International code of practice for industrial rope access
Part 3 of 5: Informative annexes: Annex A

Annex A (informative)
Risk assessment
Introduction
Annex A gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

A.1

General

A.1.1
This informative annex is intended to assist rope access companies in their duty to carry
out appropriate risk assessments. Risk assessment is also known by other names, e.g. job safety
analysis, but for simplicity is referred to throughout this annex as risk assessment.
A.1.2
A risk assessment is a careful, systematic examination of the hazards in the place of
work that could cause harm to people or damage to plant or property. It should be done before the
work takes place and before the work and rope access equipment are selected.
A.1.3

For clarification:

a hazard is something that has the potential to cause harm to any person, property or animal;
a risk is the likelihood of that harm actually occurring.
A.1.4
It is important, when carrying out a risk assessment, to identify the significant hazards,
evaluate the level of associated risk and indicate whether existing and/or proposed precautions are
suitable to eliminate or minimize the risk.
A.1.5
Any judgement of the risk should take account of the total number of persons who could
be harmed and the severity of that harm, should it occur.
A.2

Carrying out a risk assessment

A.2.1
to A.2.1.5.

A satisfactory risk assessment can be achieved by carrying out the steps given in A.2.1.1

A.2.1.1

Identify the hazards in the work place

a) The area in which the rope access team is expected to operate should be checked and any
hazards that could reasonably be expected to cause harm to the rope access team members
should be identified.
b) Any action that might be taken during the work that could create a hazard with the potential to
cause harm to others should be identified. Hazards that could result in major harm or affect
several people should be prioritised.
c) The effect of persons being in the vicinity of the rope access operations who are not part of the
rope access team should be assessed with regard to the rope access team members’ safety.
A.2.1.2

Identify who could be harmed and how

Team members and any others who are at risk from each hazard should be identified.
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A.2.1.3

Evaluate the risks and decide on precautions

A.2.1.3.1
There is more than one way of evaluating the level of risk arising from each hazard. One
method uses a risk matrix. Table A.1, which is one example of a risk matrix, sets out numerically the
likelihood of an incident occurring and the potential severity or consequences of such an incident. The
level of risk is a multiplication of the likelihood of an incident occurring and the severity or
consequences of it. The risk value and residual risk value after the controls have been put into place
are shown in the few examples given in Table A.3.
A.2.1.3.2

The risk matrix is developed by using the simple formula:

risk = likelihood x severity
where, in the examples shown in Table A.1 and Table A.3, the likelihood of an accident occurring
has the values:
1. Highly unlikely to occur
2. Possibility remote but has occurred
3. Very infrequently
4. Occasionally
5. Frequently and regularly
and the severity of the consequences has the values:
1. Minor injury, no time off work
2. Injury resulting in up to three days off work
3. Injury resulting in more than three days off work
4. Major disabling injury (e.g. loss of a limb or an eye)
5. Fatality
A.2.1.3.3
Multiplying the numbers together (e.g. 2 from the likelihood list times 4 from the severity
list equals 8) produces a risk rating called a risk value (see Table A.1), which can be categorized as
follows:
High (critical risks): 15 to 25;
Medium (significant risks): 8 to 12;
Low (minor risks): 1 to 6.
A.2.1.3.4
Different actions need to be taken depending on the risk value calculated. Examples of
recommendations for actions to be taken in line with the risk value results obtained in Table A.1 (high,
medium or low) are given in Table A.2.
A.2.1.3.5
While the risk matrix method is popular, it can be highly subjective, with the potential for
questionable results. Consequently, if a satisfactory risk assessment is to be achieved when using
this method, very careful thought has to be given when deciding on the likelihood and severity values.
A.2.1.3.6
Another method of evaluating the risks, which does not use a risk matrix, asks a series of
questions to which the person carrying out the risk assessment provides answers. This method is
preferred by the authorities and others as it is arguably less subjective than the risk matrix method.
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Table A.4 provides an example, which is adapted from one provided by the UK Health and Safety
Executive (HSE) in their guidance literature.
A.2.1.3.7
If further precautions are necessary, each hazard should be examined and the following
hierarchy of control measures applied, where 1 is the best option and 6 is the option of last resort.
1. Remove the hazard completely.
2. Try a less hazardous option.
3. Prevent access to the hazard.
4. Organize work to reduce exposure to the hazard.
5. Increase the level of information, training and supervision.
6. Use personal protective equipment.
A.2.1.4

Record the findings, implement them and inform team members and others

A.2.1.4.1
The findings of the risk assessment and the method to be adopted to eliminate the
hazard, control it or reduce it to an acceptable level of risk should be documented. The results of the
risk assessment should be communicated to all team members.
A.2.1.4.2
Team members should understand and comply with the contents of the risk assessment
and the measures put in place to reduce the level of risk.
A.2.1.4.3
Other people in or around the rope access work-site should be informed about any risks
that the rope access work could cause them and what precautions are being taken.
A.2.1.4.4
Significant findings from the risk assessment should be recorded. A record should also
be kept if the activity is considered to involve a high level of risk, which includes most rope access
activities. The recording of this information may be a statutory requirement.
A.2.1.4.5

A risk assessment should include:

a) a statement of the significant hazards identified;
b) the control measures in place and the extent to which they control the risks, and the options and
methods available for workmate rescue (cross-referenced to other documents);
c) the persons exposed to the risks.
A.2.1.4.6
The risk assessment should be kept for future reference. It could be useful should these
precautions be questioned or if there is any action for civil liability. It is also a reminder to address
safety matters and could help to show compliance with the law.
A.2.1.5

Review the risk assessment and revise it when necessary

The risk assessment should be reviewed at regular intervals and revised when the situation changes
(this might be a statutory requirement), e.g.
a) hazards may change in the same environment over time;
b) new equipment, procedures or materials may cause new hazards;
c) changing working environments may introduce significant new hazards of their own. These should
be considered in their own right and then whatever is necessary should be done to keep the level
of risk low;
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d) young or inexperienced workers joining the team may require further actions to be taken.
A.2.2
Tables A.1 and A.2 are intended to be examples only. Different tables, headings and
values might be appropriate for some businesses. Tables A.3 and A.4 are intended only to help the
reader think through some of the hazards in their organization and the steps needed to take control of
the risks. Neither table is intended to be a generic risk assessment that can be adopted without any
thought. Every business is different and so each one should think through for themselves the hazards
and controls required.

Likelihood

Table A.1 — Example of a risk matrix

1

2

1

1 LOW

2 LOW

2

2 LOW

3

Severity
3

4

5

3 LOW

4 LOW

5 LOW

4 LOW

6 LOW

8 MEDIUM

10 MEDIUM

3 LOW

6 LOW

9 MEDIUM

12 MEDIUM

15 HIGH

4

4 LOW

8 MEDIUM

12 MEDIUM

16 HIGH

20 HIGH

5

5 LOW

10 MEDIUM

15 HIGH

20 HIGH

25 HIGH

Key
Likelihood

Severity

1
2
3
4
5

1
2
3
4
5

Highly unlikely to occur
Possibility remote but has occurred
Very infrequently
Occasionally
Frequently and regularly

Minor injury, no time off work
Injury resulting in up to three days off work
Injury resulting in more than three days off work
Major disabling injury (e.g. loss of a limb or an eye)
Fatality

Table A.2 — Example of recommendations for action following results in Table A.1
Risk value
result in
Table 1
Low
(1 to 6)

Recommended action

Medium
(8 to 12)

Where possible, the task should be redefined to take account of the hazards involved
or the risk should be reduced further, prior to task commencement. Appropriate
management authorisation after consultation with specialist personnel and an
assessment team may be required.

High
(15 to 25)

Unacceptable. The task should be redefined or further control measures put in place to
reduce the risk. The controls should be re-assessed for adequacy, prior to start of task.

May be acceptable; however, review the task to see if the risk can be reduced further.
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Table A.3 — Example of a risk assessment using risk value and residual risk numerical values (via a risk matrix)
NOTE

Table A.3 provides a few examples only and is not exhaustive.

ACTIVITY/HAZARD
Use procedure as a
guide

HAZARD EFFECT
Type of
injury/damage/environm
ental impact

PEOPLE AT
RISK

RISK VALUE
Refer to
procedure

CONTROL MEASURES
Existing and proposed

RESIDUAL
RISK

Here is where you enter
the type of hazard that
might be encountered
while carrying out the
task, e.g. Manual
handling.

How people at risk
might be harmed – this
is where you list the
actual harm which could
result whilst carrying out
the task, e.g. injury or
back pain from lifting
awkward items or
weights.

Who might be
harmed, e.g.
A: Rope
access worker;
B: the public;
C: other trades
people.

This means
the likelihood
of harm and
the potential
severity of the
harm
occurring:
see Tables A.1
and A.2

Once the risks have been assessed, precautions are required to be
put in place in order to avoid ‘people at risk’ being harmed and this is
where you would list such precautions, e.g.

See Tables
A.1 and A.2

Working at height using
rope access or work
positioning techniques,
fall of personnel

Fatality, serious injury

Moving or lifting a load

Manual handling,
muscular-skeletal
injuries

Adverse weather

Potential exposure to
radio waves when
working on transmitting
aerials for mobile
phones
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Hypothermia, heat
exhaustion

General feeling of being
unwell: headaches,
nausea, sunstroke type
symptoms, dehydration,
possibly vision
impairment

Staff to attend mandatory manual handling training session
Use ‘safe lifting’ manual handling techniques at all times

A

3 x 5 =15
high

Deployment of twin rope access system as per written procedure
(give reference) and current IRATA code of practice. Use of certified
equipment, competent personnel. Equipment to be stored in secure
area when not in use.

1x5=5
low

A

3x3=9
medium

Clear instructions to be given at tool box talks, planned lifts,
Personnel to perform warm-up exercises before undertaking any
strenuous activity.

3x2=6
low

A

3 x 5 = 15
high

Work suspended at discretion of team leader in consultation with
authorities. Work not to begin in deteriorating conditions. Wind chill
factor to be considered when working in exposed locations. In hot
locations ensure fluid intake by personnel is adequate and
appropriate eye/skin protection is used.

1x5=5
low

A and C

4 x 3 = 12
medium

Transmission isolation, exclusion zones, use of personal monitor;
permit to work system, radio frequency awareness training.

2x2=4
low
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ACTIVITY/HAZARD
Use procedure as a
guide

HAZARD EFFECT
Type of
injury/damage/environm
ental impact

PEOPLE AT
RISK

RISK VALUE
Refer to
procedure

CONTROL MEASURES
Existing and proposed

RESIDUAL
RISK

Working at height,
dropped objects

Impact injuries, damage
to equipment

A, B and C

4 x 3 = 12
medium

Work in accordance with the written procedure (give reference), tools
and equipment secured by lanyard, secured haul sacs to be used,
heavy items to be independently secured. Competent personnel.
Vulnerable areas to be barriered. Third parties to be kept clear
(Permit to work Tannoy announcement).

1 x 3 = low

Use of tools

Dropped objects.
Fatality or injury to
personnel or damage to
asset. Dropped objects
relating to equipment or
couplant

A, B and C

3 x 5 = 15
high

Set secured on ropes/bridle. Probes kept in tool bag until required.
Area below work site barriered, if appropriate. No work above or
below work party.
Area below work site to be barriered. No work above or below work
party. All tools on lanyards.

1x5=5
low

A

4 x 5 = 20
high

Follow manufacturer’s material safety sheets and assess accordingly.
Correct personal protective equipment. Good hygiene.

1x5=5
low

A

4 x 5 = 20
high

Personnel trained and competent in using this technique when
suspended. Work instructions to be adhered to at all times. Back up
hard line attachment for personnel out of range of blasting nozzle.
Use of rope protectors on exposed locations. Standby personnel to
perform emergency shut downs and test before use. Recovery
system to be in place.

1x5=5
low

A

4 x 3 = 12
medium

Personnel trained and competent in using this technique when
suspended. Dead man’s lever to be tested operational before blasting
commences. Recovery system in place. Suitable personal protective
equipment to be worn. Care to be taken that personal protective
equipment does not impair operation of rope access equipment.

1x3=3
low

Non-destructive testing

Control of substances
hazardous to health
related issues due to
couplants, inks, and
paints. Potential health
related issues

Grit blasting, spraying,
painting

Cutting through rope
causing fall, serious
injury/fatality

Grit blasting, spraying,
painting

Technician blasts
himself, grit injection,
paint injection, severe
abrasions, personal
injury
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Table A.4 — Example of a risk assessment that does not use a risk matrix
Company name: TVW Contract Bricklayers
What are the hazards?
Falling from a height

Who might be harmed
and how?
Serious injury or even
fatal injury could occur if
a worker falls.

Collapse of scaffold

All operatives on
scaffold may incur crush
injuries, or worse, if the
scaffold collapses on
top of them.

Falling objects hitting
head or body, including
feet

Serious head and other
injuries to workers,
others on site and
members of the public.
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Date of risk assessment: 06 March 2010
What are you already doing?
Agree scaffolding requirements at
contract stage, including appropriate
load rating and provision of loading
bays.
Bricklayers’ supervisor to check with
site manager that the correct
scaffold is provided and inspected.
Workers instructed not to interfere
with or misuse scaffold. Supervisor
to keep an eye out for problems.
Ladders in good condition,
adequately secured (lashed) and
placed on a firm surface.
Band stands with handrails to be
used for work on internal walls.
Workers trained to erect
bandstands.
Agree scaffolding requirements at
contract stage, including appropriate
load rating and provision of loading
bays.
Bricklayers’ supervisor to check with
the site manager that the correct
scaffold is provided and inspected.
Brick guards kept in position on
scaffold lifts.
Waste materials removed from
scaffolding and placed in skip.
Safety helmets and protective
footwear (with steel toecaps and
mid-soles) supplied and worn at all
times
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What further action is
necessary?
Scaffold requirements
agreed, including
loading bays and
appropriate load rating.

Action by
whom?
DT

Action by
when?
20.03.10

Supervisor to speak
regularly to site
manager to arrange
scaffold alterations and
ensure that weekly
inspections have been
carried out.

CR

From
01.05.10

Supervisor to keep a
check to make sure that
the scaffold is not
overloaded with
materials.

CR

From
01.05.10

Supervisor to monitor
use of safety hats and
protective footwear.

CR

From
01.05.10

Date
carried out
19.03.10
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Annex B (informative)
Safety method statements
Introduction
Annex B gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

B.1

What is a safety method statement?

A safety method statement, which is sometimes known by other names, is a document that provides
the sequence of procedures necessary for the safe execution of a task. It is prepared in conjunction
with the results of a hazard identification and risk assessment. The hazard identification and risk
assessment highlight any significant hazards and the control measures required to prevent injury or ill
health while carrying out the task. The safety method statement details the control measures that are
being or have been introduced to ensure the safety of anyone who is affected by the task or process.

B.2

Information to be provided in a safety method statement

B.2.1

There should be title and header information, which should include:

a) document title, e.g. Safety method statement;
b) company details, e.g. name; address; telephone numbers; email address;
c) document author; health and safety contact person;
d) document traceability details, e.g. number; issue date; revision date; revision number;
e) site address;
f)

site contact details, including emergency telephone numbers;

g)

start date and completion date;

h) a brief description of the works, task or process.
B.2.2

Detailed relevant information should be provided, such as:

a) background, e.g. comparison with previous similar work, and preparation, e.g. the need for and
use of any specialist equipment;
b) in operations involving more than one company, clarification and management approval at the
planning stage of a single work procedure;
c) how any relevant site specific/client procedures are to be conformed to;
d) the sequence of events in carrying out the task, including hazard identification and risk control
measures, in line with the company’s safe working procedures;
e) the appropriate personal protective equipment (PPE) to be used;
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f)

personnel information, including: qualifications, levels of competency, training requirements and
team structure, names of the people who are responsible for co-ordinating and controlling safety
arrangements;

g) permits to work;
h) isolation of machinery and services;
i)

arrangement for any temporary services required, e.g. electricity;

j)

special equipment, plant and machinery requirements, including certification where applicable;

k) arrangements for the control of site transport;
l)

worksite access and egress requirements;

m) arrangements for safeguarding personnel, third parties, the general public and the exclusion of
third parties from the work area;
n) details of areas outside the site boundaries that may need control during critical aspects of work,
e.g. road closures;
o) the method by which clear communications between team members and any involved third-party
personnel, e.g. safety boat, are established;
p) the method by which third parties, e.g. site authorities; principal contractor, are made fully aware
of the rope access team’s activities;
q) material handling rules;
r)

any environmental or quality procedures that have to be addressed during the task, e.g. control of
substances hazardous to health; disposal of waste;

s) limiting weather conditions, e.g. rain; wind; temperature;
t)

a rescue plan and other emergency considerations, e.g. evacuation; procedures in case of fire.

u) welfare and first aid.
v) the frequency of on-going briefing, e.g. toolbox talks (also known as tailgate talks);

B.3

Important advice

B.3.1
It is essential that the safety method statement is shown to, and fully understood by, all
the members of the team, and that it is made freely available to them for the duration of the work.
B.3.2
Should the scope change during the work operations from that covered in the safety
method statement, the appropriate documents should be amended to highlight the changes. The
amended documents should first receive any necessary management approval and then they should
be shown to all members of the team, who should understand them before the new work is carried
out.
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Annex C (informative)
List of standards referred to within the code of practice
Introduction
Annex C gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

C.1

List of standards

For dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies. Readers should ensure they have the
latest version (including any amendments).
ANSI/ASSE Z359.1, Safety Requirements for Personal Fall Arrest Systems, Subsystems and
Components
ANSI/ASSE Z359.12, Connecting Components for Personal Fall Arrest Systems
BS 7883, Code of practice for the design, selection, installation, use and maintenance of anchor
devices conforming to BS EN 795
CI 1801, Low Stretch and Static Kernmantle Life Safety Rope
CI 2005, Inspection of Kernmantle Ropes For Life Safety Applications
EN 341, Personal fall protection equipment — Descender devices for rescue
EN 354, Personal fall protection equipment — Lanyards
EN 361, Personal protective equipment against falls from a height — Full body harnesses
EN 362, Personal protective equipment against falls from a height — Connectors
EN 397, Specification for industrial safety helmets
EN 795, Personal fall protection equipment — Anchor devices
EN 813, Personal protective equipment for the prevention of falls from a height — Sit harnesses
EN 892, Mountaineering equipment — Dynamic mountaineering ropes — Safety requirements and
test methods
EN 1891: 1998, Personal protective equipment for the prevention of falls from a height — Low stretch
kernmantel ropes
EN 12278, Mountaineering equipment — Pulleys — Safety requirements and test methods
EN 12492, Mountaineering equipment — Helmets for mountaineers — Safety requirements and test
methods
EN 12841, Personal fall protection equipment — Rope access systems — Rope adjustment devices
EN 14052, High performance industrial helmets
ISO 10333-1, Personal fall arrest systems — Part 1: Full-body harnesses
ISO 10333-2, Personal fall arrest systems — Part 2: Lanyards and energy absorbers
ISO 10333-5, Personal fall arrest systems — Part 5: Connectors with self-closing and self-locking
gates
ISO 22159, Personal equipment for protection against falls — Descending devices
UIAA-101, Mountaineering and Climbing Equipment — Dynamic ropes
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UIAA-127, Mountaineering and Climbing Equipment — Pulleys

C.2

Explanation of abbreviations

The following is an explanation of the abbreviations used in C.1:
ANSI: American National Standards Institute;
ASSE: American Society of Safety Engineers;
BS: British Standard;
CI: Cordage Institute (USA);
EN: European Standard;
ISO: International Standards Organization;
UIAA: International Mountaineering and Climbing Federation.
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Annex D (informative)
Harness comfort and adjustability test
Introduction
Annex D gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

D.1

General

It is recommended that, before first use, rope access technicians carry out a test on their harness in a
safe environment to ensure:
a) the harness provides an acceptable level of comfort while the rope access technician is
suspended, e.g. while carrying out rope access work or following a fall;
b)

there is no restriction of movement sufficient to cause difficulties while working;

c) there is sufficient adjustment, e.g. to cater for different amounts of clothing worn.
This annex gives a test procedure for assessing the criteria listed above. The test is suitable for sit
harnesses and full body harnesses. It should not be used for belts without sub-pelvic support or for
chest harnesses.

D.2

Safety precautions

D.2.1
Part of the test procedure involves the rope access technician being suspended clear of
the ground while wearing the harness. The suspension test should be carried out in a safe place,
under the direct supervision of another person. There should be someone on site who is competent in
first aid for dealing with emergencies involving persons working at a height. This could be the person
supervising or another person. The test should be arranged so that the rope access technician is
suspended with only a small clearance between the feet and the ground, e.g. 100 mm. Some type of
support should be provided, e.g. a block of wood, of a height slightly greater than the clearance
between the rope access technician’s feet and the ground, so that he/she is able put their feet on it to
support their weight if the harness proves to be too painful, or any other discomfort is experienced.
D.2.2
The suspension test should be stopped immediately if the rope access technician
experiences any unacceptable pain at any time during the test procedure. The test should also be
stopped immediately if the rope access technician experiences any of the following:
faintness or dizziness;
breathlessness;
sweating or hot flushes;
nausea;
loss or greying of vision;
an abnormal increase in pulse rate;
an abnormal decrease in pulse rate.
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D.2.3
The test procedure calls for the suspension test to be carried out for each of the harness
attachment points that could be used in practice. Each test should have a maximum duration of 4 min,
and the rope access technician should take a break of at least 5 min between tests. While in
suspension, he/she should move their legs from time to time to maintain circulation and, for the same
reason, during the breaks they should exercise their legs periodically, for example, by walking about.

D.3

Procedure

D.3.1
The rope access technician should be supervised throughout the procedure. The
procedure detailed in D.3.2 to D.3.7 should be carried out for each of the harness attachment points
designated by the manufacturer that might be used by the rope access technician. If the harness has
attachment points that are intended to be used in pairs, these should always be used in pairs.
D.3.2
The rope access technician should don the harness in accordance with the
manufacturer’s instructions and adjust it to ensure a snug fit.
D.3.3
Following the manufacturer’s instructions for connection to the harness attachment
point(s), the rope access technician should be suspended by means of a suitable system, e.g. a
winch or a pulley system and appropriate personal fall protection equipment, such that he/she can be
suspended with their feet just clear of the ground.
D.3.4
The duration of the test should be timed with a stop-watch. Taking into account the
safety precautions given in D.2, the test should be stopped after a minimum of 3 min 45 s and a
maximum of 4 min, and the rope access technician released from suspension.
D.3.5
Adjustment of the harness while the rope access technician is in suspension may be
made at any time during the test. If the rope access technician has to step down to the floor or on to
the raised support for readjustment of the harness, the timing of the test should start again from the
beginning, once the readjustment is completed.
D.3.6
During the test, while the rope access technician’s feet are off the ground, the harness
should be examined by the supervisor to determine points a) and b) below and the rope access
technician asked to comment on points c) and d) whether:
a) any metal fitting is in contact with the groin, the inside of the thighs, the armpits or the small of
the back;
b) any part of the harness is exerting direct pressure on the genitals, head or neck;
c) there is any loss of feeling (numbness) or tingling (“pins and needles”), either of which is
unacceptable to the rope access technician, in any part of the body;
d) there is any restriction of normal breathing.
In addition to the safety precautions detailed in D.2, if the harness is in contact or causing pressure as
detailed in item a) or b), or if the rope access technician experiences any of the symptoms listed in
items c) and d), the test should be stopped immediately.
D.3.7
During the test, while the feet are clear of the ground, the rope access technician should
carry out the following movements to determine whether the harness allows adequate freedom of
movement:
a) hold the left foot with the right hand, then release;
b) hold the right foot with the left hand, then release;
c) hold both hands together at full stretch above the head, then release;
d) hold both hands together behind the waist and then release.
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D.3.8
After the suspension test is completed, and with the rope access technician standing on
the ground, the amount of adjustment in each adjustable part of the harness, e.g. the length of strap
ends, including any length required for locking the adjusters, should be checked to ensure there is
sufficient adjustment to allow for less or additional clothing to be worn for the expected conditions of
work, for example, in hot or cold weather.

D.4

Evaluation of results

The harness can be judged as suitable if all the following conditions are met:
a) it was not necessary to stop the test for any of the reasons given in D.2 or D.3.6 and the rope
access technician agreed that the comfort level experienced during the tests was acceptable;
b) the rope access technician was able to carry out the movements given in D.3.7 a) to d) with
relative ease and he/she agreed that there was adequate freedom of movement to allow him/her
to carry out their work.
c) the harness was considered to have sufficient adjustment for the expected conditions of work,
when assessed in accordance with D.3.8.
It is recommended that a record of the test and evaluation of the results is completed and kept for
future referral.
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Annex E (informative)
Other types of lanyard
Introduction
Annex E gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

E.1

General

E.1.1
It is recommended that Part 2, 2.7.1 and 2.7.8 are read and understood before reading
this informative annex. The user should also read and understand the product information supplied by
the manufacturer.
E.1.2
There are many types of lanyard and often these lanyards can be used for different
applications within a personal fall protection system, e.g. in a rope access system, a device lanyard
can sometimes be used as an anchor lanyard. Sometimes, lanyards may be suitable for use in more
than one personal fall protection system. For example, some lanyards designed for use in a fall arrest
system may be used in a rope access system, a work positioning system or a work restraint (travel
restriction) system. However, as explained in Part 2, 2.7.1.6 and 2.7.1.7, the converse is not true:
equipment specifically for use in a work restraint system should not be used in a work positioning or
fall arrest system and lanyards specifically for use in a work positioning system should not be used in
a fall arrest system. Lanyards specifically for rope access are covered in Part 2, 2.7.8.

E.2

Fall arrest lanyards

E.2.1

General

E.2.1.1
Fall arrest systems (see Part 2, 2.7.1.5) should incorporate an energy dissipating
element, component or feature to keep the impact load (more accurately, the deceleration)
experienced by the user in a fall to an acceptable level. This varies from 4 kN to 8 kN, depending on
the region, e.g. in the European Union it is currently a maximum of 6 kN, in Canada it varies between
4 kN and 6 kN, while in the USA, it is generally 6 kN but in some cases is allowed to reach 8 kN for a
few milliseconds (ms). (This brief excursion to 8 kN is considered to be inconsequential.) The impact
loads are kept below these maximums typically by the use of an energy absorber either integrated
with or attached to the fall arrest lanyard that connects the user directly or indirectly to the structure or
natural feature.
E.2.1.2
Fall arrest lanyards should be known to have minimum static strengths in accordance
with local legislation or good practice. Examples of minimum static strengths for fall arrest lanyards
made from man-made fibres are 22 kN in Europe and 5,000 lbs/22.7 kN in the USA, and for fall arrest
lanyards made from steel wire: 15 kN in Europe, 15 kN in Canada but 5,000 lbs/22.7 kN in the USA.
E.2.2

Energy-absorbing fall arrest lanyards

E.2.2.1
As explained in E.2.1.1, energy-absorbing fall arrest lanyards are intended to ensure that
any impact load experienced by a rope access technician who falls does not exceed an acceptable
maximum. See Figure E.1 and Figure E.2 for two examples of energy-absorbing fall arrest lanyards.
Appropriate energy-absorbing fall arrest lanyards can be used as device lanyards fitted between the
user and a fall arrest or back-up device, and as anchor lanyards, but see E.2.2.2. They could also be
fitted between an anchor and an anchor line, (working line, safety line or both). However, this is
unusual, has certain problems, and is not covered in this annex.
E.2.2.2
As well as having to keep the impact load in a fall to an acceptable level, energyabsorbing fall arrest lanyards conforming to known standards have a requirement not to deploy more
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than a few millimetres under a certain minimum load: this is typically 2 kN. To ensure correct
functioning of the energy absorber, should it be called upon to arrest a fall, it is important that this load
is not exceeded. A user of say 100 kg mass including equipment carried could easily achieve a 2 kN
load on the energy-absorbing fall arrest lanyard if it were used for support. Unless an energyabsorbing fall arrest lanyard is specifically designed to support a user, such use should be avoided.
E.2.2.3
Energy absorbers, particularly those used to support the user, should always be checked
before each use and continually while being used to ensure they have not been partially or fully
deployed. If there are any signs of deployment, the energy-absorbing fall arrest lanyard should be
taken out of service.
E.2.2.4
In all cases where energy-absorbing fall arrest lanyards are used, careful attention
should be given to the additional clearance distance required due to the extension of the energy
absorber during deployment, should a fall occur.
E.2.2.5
It is important to ensure that energy-absorbing fall arrest lanyards are appropriate for the
mass of the user including any equipment carried. This can be confirmed by checking the marking on
the energy-absorbing fall arrest lanyard or by reading the information supplied by the manufacturer.
This advice applies to rope access technicians with a low mass as well as those with a high mass. If
there is any doubt about the energy-absorbing fall arrest lanyard being appropriate, the manufacturer
or his authorized representative should be contacted and written confirmation obtained.
E.2.2.6
Energy-absorbing fall arrest lanyards should not be extended beyond the maximum
length specified by the manufacturer, e.g. by linking two energy-absorbing fall arrest lanyards or other
lanyards end to end. This is because the potential free fall distance is increased, with an increased
risk of hitting the ground, structure or natural feature and, in addition, the loads on the user in a fall
could rise to an unacceptable level.
E.2.2.7
Two (or more) energy-absorbing fall arrest lanyards should not be used in parallel, i.e.
side by side. This is because in a fall the load might be shared by both (or all) the energy absorbers.
This is likely to cause them not to function as intended and for there to be an increase in the loads
experienced, which could result in a serious injury. Also see E.2.3.2.
E.2.2.8
For reasons similar to those given in E.2.2.6, it is not recommended to connect an
energy-absorbing fall arrest lanyard to the end of the retractable lanyard of a retractable fall arrest
device, unless this is permitted by the manufacturers.
E.2.3

Twin-tailed energy-absorbing fall arrest lanyards

E.2.3.1
When there is a need to climb up, down, diagonally or horizontally on a structure such as
a tower or mast, a method commonly employed is the use of twin-tailed (sometimes known as twinlegged) fall arrest lanyards. Twin-tailed fall arrest lanyards should employ a single energy dissipating
feature, i.e. an energy absorber, to which at one end two lanyards are incorporated. These are the
tails (or legs). The other end of the energy absorber is intended for attachment to a fall arrest harness.
See Figure E.2 for an example of a twin-tailed energy-absorbing fall arrest lanyard. Each tail end is
fitted with a suitable connector, which, in use, is connected to the structure alternately as progress is
made, in such a way that the length of any potential fall is minimised. Should a fall occur, the load is
taken by a single energy absorber, which should perform as intended and keep the impact load to an
acceptable level.
E.2.3.2
A twin-tailed energy-absorbing fall arrest lanyard should not be confused with two single
energy-absorbing fall arrest lanyards, where each is equipped with its own energy absorber. The use
of two such single lanyards is not recommended as there is an inherent problem with this method. In
the very predictable situation that both lanyards are connected to the structure at the same time and a
fall occurs, the impact load on the user is likely to be much higher than the intended maximum impact
load of the energy absorber. This is because the load has been shared by two energy absorbers,
which have not been able to function as intended. This could result in a serious injury.
E.2.3.3
There are also potential safety issues that apply to some designs of twin-tailed energyabsorbing fall arrest lanyards. In November 2004, a worker received fatal injuries as a result of falling
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from a transmission tower. The worker was using a twin-tailed energy-absorbing fall arrest lanyard
and the lanyard failed during the fall arrest phase. The ensuing investigation highlighted important
factors that are essential in the design of twin-tailed energy-absorbing fall arrest lanyards. These are
described in E.2.3.3.1 to E.2.3.3.3.
E.2.3.3.1
The attachment point between the energy absorber and lanyard tails sometimes consists
of webbing that is stitched back onto itself to form a connecting loop. When a fall arrest load is
applied to the lanyard assembly, such that the load is in line with the energy absorber body, this
connecting loop should transfer the load without failing. This type of loading is illustrated in Figure
E.3. However, in some fall arrest situations, a side load can be applied to the loop, see Figure E.4. In
a poorly designed product, this load will tend to rip apart the stitching on the loop.
E.2.3.3.2
A side load can be applied to the connecting loop if the user falls from a structure when
the twin-tailed energy-absorbing fall arrest lanyard is used in either of the following two ways:
a) both tails of the twin-tailed energy-absorbing fall arrest lanyard are attached to different locations
on the structure, e.g. the twin-tailed energy-absorbing fall arrest lanyard is used to move along a
structure horizontally and the user falls with both lanyard tails attached to the structure. The worst
case is when the tails are at the maximum usable horizontal distance between the ends of the
lanyard tails;
b) one tail is attached to a side connection point on the user’s fall arrest harness or to the harness
webbing and one tail is attached to an anchorage point on the structure with the tail positioned
between the user’s legs when the user falls. (This is bad practice: see E.1.3.6.) E.2.3.3.3.
It is
also conceivable that side loading may be applied to the connecting loop in the event of a fall
when the user is moving vertically up and down, horizontally or diagonally on a structure.
E.2.3.4
It is essential that the design of a twin-tailed energy-absorbing fall arrest lanyard is such
that no matter which direction the load in a fall is applied to the point where the lanyard tails are
attached to the energy absorber, there is no catastrophic failure of any part of the twin-tailed fall arrest
lanyard. Before using twin-tailed energy-absorbing fall arrest lanyards, rope access technicians are
strongly advised to check the configurations permitted by the manufacturer. Conformance to an
appropriate standard is recommended. An example of an appropriate standard for twin-tailed energyabsorbing fall arrest lanyards is British Standard BS 8513:2009, Personal fall protection equipment –
Twin-legged energy-absorbing lanyards – Specification.
E.2.3.5
If there are any doubts about the design safety of a twin-tailed energy-absorbing fall
arrest lanyard, verification that the product has been successfully tested should be sought from the
manufacturer or his authorised representative. In this case, if written verification cannot be supplied, it
is recommended that the twin-tailed energy-absorbing fall arrest lanyard is not used.
E.2.3.6
An unused lanyard tail should not be attached back to the harness or clothing (e.g. to
keep it out of the way) except to specifically designed breakaway attachment points intended to fail at
low loads. These are sometimes referred to as parking points.
E.2.3.7
Only the free end of the energy absorber, i.e. the end of energy absorber at which the
tails are not attached, should be attached to the harness attachment point.
E.2.3.8
Twin-tailed energy-absorbing fall arrest lanyards should not be used in situations where
they could be stressed over an edge in the event of a fall.
E.2.3.9
The shortest twin-tailed energy-absorbing fall arrest lanyard suitable for the task should
be selected and, during use, the amount of slack in it should always be kept to a minimum.
E.2.3.10
Account should be taken of the minimum clearance distance required to prevent a
collision with the ground or structure, should a fall from a height occur.
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E.3

Work positioning lanyards

E.3.1
Work positioning lanyards are used in a work positioning system to support the user,
either partially or fully. For more information on work positioning systems, see Part 2, 2.7.1.5 and
Annex L. (Lanyards used in rope access are covered in Part 2, 2.7.8).
E.3.2
Designs of work positioning lanyards differ depending on the work positioning method
employed, see Annex L. Figure E.5 shows examples of adjustable work positioning lanyards
(sometimes called pole straps) for partial support in a work positioning method which uses a work
positioning lanyard passed around a structure and connected to the harness. This connection is
typically to two side waist attachment points on the harness or to a central attachment point at
approximately waist level. Figure E.6 shows one of these adjustable work positioning lanyards in use.
Figure E.7 shows an example of a method of work positioning used on relatively steep or slippery
sloping surfaces, e.g. a roof or a steep concrete or grassy banking. (Rope access technicians are
recommended to use rope access equipment, procedures and techniques.)
E.3.3
Work positioning lanyards may be made from textiles, e.g. webbing or rope, or metal,
e.g. wire rope. They may be of a fixed length or may be equipped with an adjustment element. An
adjustable work positioning lanyard may be a proprietary system or not, e.g. it could consist of an
anchor line and an appropriate anchor line device.
E.3.4
Adjustable work positioning lanyards offer an alternative to fixed-length anchor lanyards
in rope access (see Part 2, 2.7.8). Being able to set a precise length of lanyard can assist in several
manoeuvres and also reduce potential fall distances. Adjustment elements on work positioning
lanyards should not be capable of inadvertent adjustment because this could lead to an unintended
lengthening of the work positioning lanyard and an unplanned potential fall situation. Adjustment
elements should not be capable of being detached from the work positioning lanyard inadvertently. To
protect against this, if the adjustment element can be detached from the work positioning lanyard, it
should be such that it can only be detached and attached by at least two consecutive deliberate
manual actions.
E.3.5
Where work positioning lanyards could be vulnerable to wear, e.g. where they are often
in contact with the structure while under load, or damage, e.g. by powered tools, they should be of a
heavier duty than normal lanyards and/or be protected from wear or damage, e.g. by a protective
sleeve or by the use of lanyards made from steel wire.
E.3.6
To allow for foreseeable misuse, it is recommended that work positioning lanyards have
at least the same static strength as lanyards used for fall arrest.
E.3.7
Work positioning lanyards should not be difficult to adjust and ideally this should be
possible with one hand.

E.4

Restraint lanyards

E.4.1
Restraint lanyards are used to restrict a user’s broadly horizontal travel so that he/she is
physically prevented from reaching zones where there is a risk of a fall from a height, e.g. a fall over
an edge (see Part 1, 1.3 for the definition of work restraint). For information on restraint systems, see
Part 2, 2.7.1.5 and Annex L, L.2.
E.4.2
The length of a restraint lanyard should be such that, when connected to the selected
anchor point, it is long enough to allow the user to carry out the intended work but short enough to
prevent a situation where a fall might have to be arrested. The restriction of travel should be
determined, e.g. by measuring the distance from the anchor point to the closest point at which there
could be a risk of a fall from a height. The length of the restraint lanyard should be limited to less than
that distance when measured from the anchor point to the attachment point on the user’s bodyholding device, which may be a simple belt or a harness.
E.4.3
The range of broadly horizontal travel can sometimes be extended by the use of a
horizontal anchor line to which the restraint lanyard is attached, e.g. by an appropriate connector.
However, great care should be taken when using horizontal anchor lines to ensure any sag in the line,
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e.g. when under the load of a person, would not allow the user to reach zones where there could be a
risk of a fall from a height.
E.4.4
A lanyard or anchor line intended solely for restraint should not be used for fall arrest
purposes, nor should it be used to support the weight of a person, either partially or fully, e.g. as in a
work positioning system. However, sometimes users do choose to use restraint lanyards for support,
e.g. on a sloping surface where normally support from an anchor line or lanyard is not needed but
where at certain times it would aid carrying out the task in hand. When using a restraint lanyard in
such a way, which, it is stressed, is not recommended, users should be fully aware of the
consequences of a slip or equipment failure and should consider employing a safety back-up system
such as that used in a work positioning or rope access system.

Key
1
2
3
4

Connector for attachment to structure
Connector for attachment to harness fall arrest attachment point
Energy absorber
Lanyard

Figure E.1 — Example of an energy-absorbing fall arrest lanyard

Key
1
2
3
4

Connectors for attachment to structure
Lanyard tails (or legs)
Energy absorber
Connector for attachment to harness fall arrest attachment point

Figure E.2 — Example of a twin-tailed energy-absorbing fall arrest lanyard
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Key
L Load

Figure E.3 — Twin-tailed energy-absorbing fall arrest lanyard loaded in line with the energy
absorber

Key
L Load

Figure E.4 — Twin-tailed energy-absorbing fall arrest lanyard loaded sideways, showing
potential for stitching failure
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a) Example of an adjustable work positioning lanyard made from rope
Key
1
2
3
4
5

Rope lanyard
Protective sleeve
Adjustment device
Connector
End stop

b) Example of an adjustable work positioning lanyard made from webbing
Key
1
2
3
4

Webbing lanyard
Adjustment device
Connectors
Protective sleeve

Figure E.5 — Examples of adjustable work positioning lanyards used for fitting around a
structure
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Key
1 Safety back-up (in this example, an energy-absorbing fall arrest lanyard coupled to an anchor sling)
2 Work positioning lanyard passed around structure
3 Work positioning lanyard attached to work positioning attachment point on harness (could be two side
attachment points)

Figure E.6 — Example of an adjustable work positioning lanyard being used for partial support
(as a pole strap)

Key
(a) Adjusting the length of the anchor line used as an adjustable work positioning lanyard
(b) Worker supported by the anchor line being used as an adjustable work positioning lanyard
1
2
3
4
5
6

Anchor
Anchor line for work positioning and support (adjustable work positioning lanyard)
Adjustment device
Anchor line for safety back-up system
Fall arrest device
Spare length of anchor line with stopper knot or stopper device fitted

Figure E.7 — Example of an adjustable work positioning lanyard, in this case an anchor line,
being used for partial support
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Annex F (informative)
Safety considerations when installing or placing anchor devices for use in rope access
Introduction
Annex F gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

F.1

General

NOTE
An explanation of various terms relating to anchors is provided in Part 1 via definitions and the
accompanying Figure 1.1 in that part.

F.1.1
There are many different types of anchor device. These generally fall into two broad
categories: those that are installed into the structure or natural feature (installed anchor devices), e.g.
eyebolts fixed to concrete, brick, block-work or steel beams; anchor rails; paired anchors; ground
anchors, and those that are placed without installation into the structure or natural feature (placed
anchor devices), e.g. tripods; scaffold hooks; deadweight anchors; counterweight anchors; anchor
slings; beam clamps.
F.1.2
The installation or placement of anchor devices should only be carried out from a safe
place, i.e. a place arranged so that there is no risk of a fall from a height, and where there is a safe
means of access and egress.
F.1.3
When deciding where anchor devices are to be installed or placed, account should be
taken of the envisaged work to be carried out from them, e.g. that the point where a descent starts is
directly above the intended place of work.
F.1.4
Anchor devices should be installed or placed in such a way that they can only be loaded
in the directions intended by the manufacturer. Where this is difficult to achieve, special marking on or
close to the anchor device which points out the limitations of loading might suffice. All aspects of
installation, placement and use should follow the manufacturer’s instructions.
F.1.5
Anchor devices should be positioned so that attached anchor lines avoid contact with
any hazardous surface, e.g. edges; abrasive or hot surfaces. If it is not possible or reasonably
practicable to position the anchor devices in this way, the anchor lines should be appropriately
protected against such hazardous surfaces, e.g. by the use of edge protectors or anchor line
protectors (see Part 2, 2.11.3). This is essential for the safety of the user.
F.1.6
Permanently installed and permanently placed rope access anchor systems should be
provided with information relating to the installation or placement and with user instructions, see F.4
for guidance. These anchor systems should be subjected to appropriate inspection and, where
appropriate, testing procedures, which should be recorded.
F.1.7
Anchor devices, or any component or element of them, should not be modified from the
condition in which they were supplied without the manufacturer’s written approval. This is because a
modification might affect the performance of the anchor device and could also cause it to fall outside
the manufacturer’s specification.
F.1.8
There is a responsibility on the installer (for installed anchor devices) or the person who
placed the anchor (for placed anchor devices, if not temporary) to carry out detailed inspections or to
have detailed inspections carried out for them by a competent person at regular intervals, which
should be at least every six months. In addition, the user should carry out visual, tactile and, where
appropriate, function checks on the anchor devices before each use. The checks and inspections
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should cover signs of wear, corrosion, cracking or other defects and should include both the anchor
device itself and the surrounding area.
F.1.9
It is recommended that structures or natural features to be used for installation or
placement of anchor devices are assessed by an engineer, unless it is clear to a competent person
that the structure or natural feature is adequately stable and strong. An example of where an engineer
might not be required is where an anchor sling of the correct capacity is secured around a solid
permanent structure such as a plant room or large steel beam. If any doubt exists about the adequacy
of the structure or natural feature, an engineer should make the assessment. The engineer should
certify in writing that all combinations of loads in a worst-case situation can be safely withstood by the
proposed structure or natural feature, bearing in mind that dynamic loads, e.g. under fall-arrest
conditions, can be considerably higher than the static or quasi-static loads imposed by the rope
access technician during normal rope access activities.
F.1.10
The installation or placement of anchor devices should take account of recommendations
in Part 2, 2.7.9, 2.11.1 and 2.11.2 that the working line and the safety line should each be attached to
its own independent anchor point. It should be noted that the anchor devices do not need to be of the
same type: for example, the working line could be attached to an appropriately selected and installed
eyebolt, while the safety line could be attached to an anchor sling placed around an appropriate steel
beam. It is recommended that each anchor line is connected to both anchors for added security and
arranged so that the load on each anchor line is shared equally between the two anchors. Account
should be taken of the angles created between the anchor lines and the potential loads to the anchor
devices: see Part 2, Figure 2.4.
F.1.11
Some anchor devices are designed to deform at low loads to absorb energy. Before such
anchor devices are used, confirmation should be obtained from the manufacturer that they are
suitable for rope access use, including rescue. This is because intentionally deformable anchor
devices are usually designed for a single fall arrest load and the continual low loading experienced in
normal rope access activities could cause premature deformation and affect the energy-absorbing
function.
F.1.12
To protect the user against injury while transporting and assembling anchor devices, e.g.
deadweight anchors; counterweight anchors; tripods, the size and mass of the anchor device or its
component parts should be easily manageable and should take into account the requirements of local
legislation and/or guidelines relating to manual handling.

F.2

Installed anchor devices

WARNING! Anchor devices should only be installed by competent persons, who should be trained in
the installation of each type of anchor device to be installed and for each type of base material into
which they are to be installed. An IRATA rope access qualification at any level is not sufficient to
assure competency to install or test anchor devices, or to carry out a detailed inspection of them. It
should not be assumed that a Level 3 or other IRATA rope access technician is competent to install or
inspect eyebolts or other specialist anchor systems.
F.2.1

General

F.2.1.1
F.2 gives advice to consider when installing anchor devices for use in rope access.
However, this advice does not replace proper training. Neither does it replace the need for a thorough
understanding of and adherence to the information supplied by the manufacturer of the anchor
devices or his authorized representative.
F.2.1.2
Installation in this annex means the preparation of the structural material to which the
anchor device is to be fitted (which is called the base material), e.g. by drilling a hole through
steelwork or into concrete, rock, block-work, brickwork or other suitable materials; the fixing of the
structural anchor to the base material, when such a structural anchor is to be fitted; and the
attachment of the anchor device to the base material, either directly, e.g. into steelwork, or indirectly,
e.g. via a structural anchor.
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F.2.1.3
Wherever anchor devices are to be installed, it is essential to ensure that the structure
and base materials are of an appropriate type and have sufficient strength, quality, thickness and
stability for the anchor device selected to withstand the loads that could be applied, e.g. in the event
of a fall. This applies especially to brickwork, block-work or a combination of both. The installation of
anchor devices should be such that they do not impair the integrity of the structure or natural feature.
F.2.1.4
Installations should normally only be carried out in base materials intended by the
manufacturer of the anchor device. The manufacturer should have carried out type tests of the anchor
device installed in the base materials recommended. If no such type tests have been carried out or if
there is no list of permitted base materials, it is recommended that trial tests are carried out as
described in F.2.1.7.
F.2.1.5
Fixings, e.g. bolts, recommended by the manufacturer of the anchor device for each type
of base material as used in the type tests should be used. However, if alternative fixings are
considered, their specification and performance should be checked to ensure they are at least as
suitable as those originally specified and their suitability should be confirmed by the manufacturer of
the anchor device.
F.2.1.6
It should be noted that an installer who deviates from the installation instructions
provided by the manufacturer and does not have authorisation from the manufacturer to do so (e.g.
uses unapproved resins, non-type-tested substrates, alternative fixings or other components) takes
on the rôle and responsibilities of the manufacturer for that aspect of the installation.
F.2.1.7
Where the installation is intended to be made into a base material which was not
included in the type tests or which was included in the type tests but whose actual strength is
unknown (which could be less than that of the material in which the type tests were carried out), e.g.
old brickwork, it is recommended that a series of three trial static strength tests be carried out to prove
the reliability of the base material (sometimes known as substrate tests). The trial static strength tests
should be carried out on samples of the anchor device installed as recommended by the
manufacturer of the anchor device in a sample of the base material that is representative of the base
material to which it is intended to install the anchor devices for the rope access work in hand. If these
static strength tests are to be carried out on site, they should be well away from this work area. The
static test load to be applied to the anchor device should be (15 +1/0) kN for (3 +0,25/0) min in the
intended direction of use, e.g. in shear. The load should be applied gradually, i.e. as slowly as is
practicable. Trial static strength tests for ground anchors should follow a different procedure, see
F.2.4.
NOTE 1
The trial static strength tests are not the same as the proof load tests carried out during a detailed
inspection, which have a different test method and a recommended test load of 6 kN.
NOTE 2
The strength of concrete in existing structures is rarely known but can generally be safely assumed to
be greater than 30N/mm². Trial tests are therefore not needed in concrete structures if the type test was carried
out in a sample of no more than 30N/mm². Trial tests may be justified if the condition of the concrete has
deteriorated sufficiently to suggest its strength may be lower than that of the test sample.

F.2.1.8
Holes for anchor devices to be installed in concrete, masonry or rock should be drilled
strictly in accordance with the information supplied by the anchor device manufacturer, particularly in
respect of depth and diameter, and thoroughly cleaned, e.g. by brushing and blowing or vacuuming,
to remove any dust. Thorough cleaning is essential to ensure a good grip by the anchor device. It is
also essential that the recommended embedment depth of fixings is never reduced. If an obstruction
during drilling prevents this, the location of the fixings should be moved. An obstruction such as a
reinforcing bar may be drilled through with the permission of a responsible engineer.
F.2.1.9
Anchors for rope access are used in pairs (see Part 2, 2.11.1 and 2.11.2). When anchor
devices are installed in concrete, rock, block-work or brickwork, it is essential that they are spaced
apart correctly. This information should be provided by the manufacturer.
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a) on horizontal centreline

b) offset

Figure F.1 — Examples of minimum spacing between anchor devices set in non-adjacent
masonry units

Key
a
b
1
2
3

Upper drawing: plan view
Lower drawing: side elevation
Areas of potential failure
Embedment depth
Minimum anchor spacing equal to or more than twice embedment depth

Figure F.2 — Example of minimum spacing between anchor devices set in concrete to protect
the cone of potential failure around each
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F.2.1.10
In masonry, the anchor devices should not be installed in the same or adjacent masonry
units. See Figure F.1 for examples of minimum spacing. Anchor devices may be installed on a
horizontal, diagonal or even vertical centreline. Where mortar joints are visible, the minimum spacing
would be 350 mm and where the joints are not visible, the minimum spacing would be 500 mm.
F.2.1.11
In materials such as rock or concrete, there is a need to protect the cone of potential
failure around each anchor device. This cone is usually considered to have a maximum radius equal
to the depth of the installed anchor, including any structural anchor, and thus affects the minimum
spacing between the anchor devices: see Figure F.2. Attention is drawn to the need to take account
of the effect of increased Y angles if the spacing between anchor devices is wide: see Part 2, 2.11.2
and Part 2, Figure 2.4.
F.2.1.12

Other factors that need to be addressed when deciding upon the spacings include:

a) the strength and nature of the base material;
b) the ability to share the load equally between the anchors.
F.2.1.13
Installed anchor devices that are intended to be removed from the structure or natural
feature during inspection should be inspected, taking account of the advice given in Part 2, 2.7.9,
2.10 and 2.11.2. Where any safety critical part of anchor devices (e.g. fixings) are covered during or
after installation, e.g. by roofing materials, the visible parts should be inspected as recommended by
the manufacturer and, at a period not exceeding ten years, the coverings should be removed and the
anchor device should be inspected.
F.2.1.14
For installed anchor devices that cannot be removed for detailed inspection at the
recommended regular intervals, e.g. 6 months, the installer should provide information on the life
expectancy of the anchor devices to the building owner, together with instructions to take the anchor
devices out of service as soon as the life expectancy date has been reached.
F.2.2

Anchor rails and other rigid horizontal anchor lines

F.2.2.1
Anchor rails provide variable anchor points on a horizontal plane and are useful where a
number of descents or ascents are required from the same plane, e.g. for maintenance to columns
and rows of windows on the side of a building. They typically comprise appropriate metal tubing and
brackets, which are usually fitted permanently to the structure. See Figure F.3 for an example of an
anchor rail.
F.2.2.2
Attachment to an anchor rail is typically made by the use of two anchor slings passed
around the anchor rail, each linked with an appropriate connector, to which the working line and the
safety line are independently connected. Some anchor rails are fitted with travellers (mobile anchor
points) to which the working line and safety line are independently connected.
F.2.2.3
Anchor rails are a type of rigid horizontal anchor line. When attached correctly to a
structure or natural feature, horizontal anchor lines (both rigid and flexible) can be considered to be a
type of anchor device (which uses a mobile anchor point or points). If a type of rigid horizontal anchor
line other than an anchor rail is chosen for use and it does not conform to a recognized standard, it is
recommended that the testing, installation and use generally follow the same recommendations as
those outlined in F.2.2.4 to F.2.2.7.
NOTE
Flexible horizontal anchor lines are to be covered in the first revision of Annex L, Other harness-based
work at height access methods, which is due to be published in the summer of 2013.

F.2.2.4
In the absence of any recognized standards for anchor rails, it is recommended that
anchor rails are designed by a competent engineer. In addition, it is recommended that a static
strength type test is carried out and that anchor rails (including any travellers, where travellers are
intended to be used) are able to withstand a minimum static load of (15 +1/0) kN for (3 +0,25/0) min
when the load is applied gradually, i.e. as slowly as is practicable, at:
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a) an extremity anchor;
b) an intermediate anchor if one is fitted;
c) the centre of the largest span;
d) the centre of any span containing a joint in the anchor rail;
e) the end of any cantilevered section.
NOTE

A span is considered to be the distance between:
a)

extremity anchors (i.e. anchors at the ends of an anchor rail), where there is no intervening
intermediate anchor;

b)

an extremity anchor and an intermediate anchor;

c)

two intermediate anchors.

F.2.2.5
The type test should be carried out on a sample of the anchor rail installed as
recommended by the manufacturer of the anchor rail in a sample of the base material that is
representative of the base material to which it is intended to install the anchor rail for the rope access
work in hand. If the type test is to be carried out on site, it should be well away from this work area.
The static test load to be applied to the anchor rail should be in the intended direction of use, e.g. in
shear.
F.2.2.6
The static strength test described in F.2.2.4 and F.2.2.5 should be applied to the anchor
rail via an anchor sling fitted to the anchor rail or, if the anchor rail system is intended to incorporate a
traveller, via a traveller fitted to the anchor rail. During the test, yielding is acceptable but should take
into account any necessary clearance distances required to avoid contact by the rope access
technician with the ground or structure, should a fall occur.
F.2.2.7
Normally, only one rope access technician should be attached to any one span of the
anchor rail at any one time. When establishing the static strength of an anchor rail, the possibility of
use by more than one person per span should be taken into consideration and the strength increased
accordingly. Advice on what the increase should be is not given in this annex because opinions vary
between different countries, their authorities and their standards bodies. Consideration should also be
given to extra loads that may be imposed during rescue.

Figure F.3 — Example of an anchor rail
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F.2.3

Paired anchor devices

F.2.3.1
A paired anchor device consists of two anchor points mounted on a single base and
includes the elements (fixings) used to fix the paired anchor device to the base material. The base
element of a paired anchor device is that part to which the anchor points are attached and which is
used to attach the paired anchor device to the base material.
F.2.3.2
There are several types of paired anchor device, see Figure F.4, with potential for more
designs. A typical design is one where the base element of the paired anchor device is of a box type
construction, with appropriate proprietary eyebolts attached to provide the anchor points. A typical
application of paired anchor devices is installation to a flat roof structure made of concrete. The base
element of the paired anchor device is usually partially or completely covered by roofing membranes
or coatings after installation.
F.2.3.3
Paired anchor devices may sometimes be fitted to walls or other inclined structures. It is
recommended that they are not installed or used in brick constructions, either solid or cavity, or
constructions of lightweight, thermal or hollow block-work, as the structure is unlikely to be able to
withstand potential loads, especially fall arrest loads, which could be imposed as a result of
foreseeable misuse. In any case, for this type of construction, other anchor options, e.g. multiple
independent anchor devices, are likely to be more suitable than paired anchor devices. For other
base materials, such as constructions of dense aggregate concrete blocks and other masonry
constructions, the manufacturer should be consulted.
F.2.3.4
Paired anchor devices may be used for personal fall protection purposes other than rope
access. They should be designed, tested, selected and installed such that they also cater for fall
arrest. Markings on the paired anchor device should indicate the uses permitted by the manufacturer.
F.2.3.5
To avoid unwanted galvanic corrosion, all metal parts of the paired anchor device that
could come into contact with each other should be of the same material. However, sometimes this is
not possible or at least very difficult to achieve. If the various parts of the paired anchor device are
manufactured from different metals, e.g. the anchor devices are made from stainless steel and the
base element is made from galvanised carbon steel, it is essential they are isolated from each other
at the time of installation (including within thread engagement areas). Any holes through which an
anchor device is attached to the base element of the paired anchor device should be sealed to
prevent the ingress of water.
F.2.3.6
Unless otherwise specified by the manufacturer of the paired anchor device, all the fixing
holes provided should be used when fixing the paired anchor device to the base material.
F.2.3.7
Where as part of the installation it is intended to cover the base element of the paired
anchor device with some form of waterproof membrane or coating, this should be done in such a way
that there can be no ingress of water and in accordance with the information provided by the
manufacturer.
F.2.3.8
The pre-use check and inspection of paired anchor devices should follow the advice
provided by the manufacturer and that given in Part 2, 2.10. Where paired anchor devices are
intended to be removable, they should be removed during the detailed inspection. When paired
anchor devices are partially covered by roofing materials such as waterproof membranes or coatings,
it becomes difficult or impossible to carry out a full inspection, e.g. including the base plate and the
fixings. In this case, the paired anchor devices may be considered as not being intended to be
removable. However, there is a need at some stage to carry out an inspection of the whole paired
anchor device. This is known as a complete inspection.
F.2.3.9
Where paired anchor devices are not intended to be removed at the time of detailed
inspection, then at intervals not exceeding ten years they should undergo a complete inspection. A
sample of 5% per discrete site, chosen at random, with a minimum of at least two whole paired
anchor devices, should be exposed by removing any coverings or coatings. Future samples for
removal should be different from previous samples. The fixings should then be undone, their
specification checked against the manufacturer’s specification and the paired anchor device removed
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for examination. The paired anchor device (including the fixings) should be disassembled as far as
possible (e.g. if anchor points are removable, they should be removed) and the component parts
examined for wear, corrosion, damage, deformation, degradation of plating or welds or any other
defect. Any item showing any defect should be withdrawn from service and the sample rate doubled
(i.e. a total of 10% or at least four paired anchor devices). Should any further defects be found, all the
remaining paired anchor devices should be subjected to a complete examination.

Key
a
b
c
d

Box paired anchor device
Saddle paired anchor device
Flat plate paired anchor device
Pedestal paired anchor device

1 Anchor point
2 Base element
3 Fixing

Figure F.4 — Examples of paired anchor devices

F.2.4

Ground anchors

F.2.4.1
Ground anchors are driven or otherwise embedded into the base material, i.e. the
ground, to which anchor lines are connected either directly or indirectly. They are generally used in
situations where there are no other viable anchor alternatives.
F.2.4.2
There is a variety of types of ground anchor. However, the guidance in this annex is
limited to the type where metal stakes, typically made from steel or aluminium alloy, are driven into
the ground and linked together with a connecting line.
F.2.4.3
A ground anchor comprises the number of elements (ground anchor elements) inserted
into the ground required to provide a reliable anchor of sufficient strength when the ground anchor
elements are linked together.
F.2.4.4
Ground anchors should always consist of more than one ground anchor element –
usually, there are several – which should be linked together in such a way that the load is shared, see
Figure F.5. When loaded, each inserted ground anchor element should to be in equal tension with the
others to maximize the load-bearing ability of the combination of them. The angle at which a
connecting line or an attached anchor line emanates from the leading ground anchor element could
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influence this load sharing detrimentally by applying unequal loading, so care should be taken to keep
connecting lines and anchor lines in the correct orientation.
F.2.4.5
Prior to installation, checks should be made to ensure the ground into which the ground
anchors are to be installed does not contain any services, e.g. gas pipes, sewer pipes, drainage
pipes, electricity cables, that are located where they could be damaged by the ground anchors.
F.2.4.6
It is essential that each ground anchor element is strong enough for its intended task and
has an adequate safety margin. Therefore, it is recommended that each ground anchor element
should be capable of withstanding a static load of 15 kN for 3 min when tested in shear with the
element fixed in an appropriate way in a suitable test rig. The static load should be applied gradually,
i.e. as slowly as is practicable, at the attachment points or positions on the ground anchor element
intended for the attachment of the anchor line or connecting line, as recommended by the
manufacturer of the ground anchor element.
F.2.4.7
The integrity of any installed ground anchor relies heavily on the resistance provided by
the ground into which it is installed, which can vary from installation area to installation area or even
within one installation area. Correct installation also relies greatly on the skills and experience of the
installer and on a good risk assessment.
F.2.4.8
It is recommended that the resistance provided and reliability of any area of ground used
in the installation of ground anchors is proven. This can be achieved by carrying out trial static
strength tests. These static strength tests should be carried out near but not at each worksite in an
area that is representative of the ground in which it is intended to install the ground anchors for the
rope access work in hand.
F.2.4.9
An effective test method is to install one ground anchor element into the ground at the
recommended backward leaning angle (see F.2.4.11) and then apply a load at the intended point of
attachment for the anchor line in the intended direction of use. The load should be applied gradually,
i.e. as slowly as is practicable. Record the peak load (up to a maximum of 15 kN for 3 min) at which it
is pulled from the inserted angle to become vertical, or at which any part of a ground anchor breaks or
fails in another way before reaching a vertical position. Then, divide that peak load into the minimum
static strength required, which is 15 kN per single user. This gives an approximate number of ground
anchor elements needed to be installed. As a precaution, at least one more ground anchor element
should be added to the group.
F.2.4.10
For greater confidence, the static strength test can be carried out on the full configuration
of ground anchor elements (i.e. the ground anchor), which both on test and in use should always be
linked together in such a way that the load is shared by all of them. The ground anchor should be
tested in accordance with its intended configuration in use, in an area that is representative of the
ground where it is intended to install the ground anchors for the rope access work in hand but, to
avoid any possibility of weakening the ground, not at the worksite itself. The test should be considered
to have failed if any ground anchor element moves from the inserted angle to become vertical, or if
any part of a ground anchor breaks or fails in another way before reaching a vertical position.
F.2.4.11
Tests have shown that a reliable ground anchor configuration can be achieved if the
ground anchor elements are placed in line behind each other, about 1 m apart, in such a way that the
loading during use follows that line. However, other configurations may be appropriate. The preferred
length for ground anchors is 1 m and they should be installed into the ground by two thirds of their
length at a backwards leaning angle from vertical of between 10° and 15°, see Figure F.5.
F.2.4.12
The cross section of the metal stake used as a ground anchor element can affect its
holding power in the ground. For example, in tests, the average strength for a 35 mm diameter round
bar across various ground types was approximately 4 kN. The round bar version was outperformed by
a ground anchor element made from 40 mm T section and 50 mm right-angled section by around
35% and 45% respectively. Employers should establish for themselves their preferred profile, e.g. by
testing.
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Key
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Ground anchor element
Connecting line (arrows show direction of fitting to ground anchor elements)
Clove hitch
Ground level
Angle of insertion of ground anchor element into ground (10° to 15° off vertical)
Load

Figure F.5 — Example of length, depth, spacing and angles of installation of ground anchor
elements

Key
a
b
1
2
3
4
α

Ground anchor a with 3 ground anchor elements
Ground anchor b with 3 ground anchor elements offset from those in a
Leading ground anchor element
Ground anchor element
Connecting line
Connecting line terminations
Shallow included angle to help equalise loading on ground anchor elements

Figure F.6 — Example layout for two ground anchors and connecting lines
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F.2.4.13
A key factor in establishing a safe ground anchor configuration is the way in which the
ground anchors are linked together, see F.2.4.4, which should be such that the load is shared as
equally as possible by all the ground anchor elements from which the ground anchor is comprised. An
example of one proven method is shown in Figure F.5. In this example, a connecting line, e.g. a
length of 11 mm diameter low stretch kernmantel rope, is linked without slack to both the top and
bottom of the part of the ground anchor element protruding from the ground, using clove hitches. This
is terminated in a loop, e.g. by a figure of eight knot, to which an anchor line may be connected via an
appropriate connector. An alternative is to terminate the connecting line at the leading ground anchor
element and then to connect the anchor line directly to this leading ground anchor element.
F.2.4.14
When the choice at a work site is to use only ground anchors, there should be a
minimum of two ground anchors for each rope access system, see a and b in Figure F.6, to provide
independent anchor points for the working line and the safety line.
F.2.4.15
Tests have shown that an effective position for the second ground anchor (e.g. b in
Figure F.6) is to install it approximately 300 mm away from and parallel to the first ground anchor (a
in Figure F. 6) and with the second ground anchor elements set approximately 500 mm back from the
first ground anchor elements, i.e. so they are offset, e.g. as shown in Figure F.6.
F.2.4.16
The included angle created by the connecting lines emanating from each leading ground
anchor element should be such that all the ground anchor elements of each ground anchor are
loaded as equally as possible.
F.2.4.17
Designs and configurations of ground anchors not covered by this annex should be
tested extensively and proved to be reliable before being put into use.

F.3

Placed anchor devices

CAUTION! Anchor devices should only be placed by competent persons, who should have the
experience or have been trained in the placement of each type of anchor device they intend to place.
F.3.1

General

F.3 gives advice to consider when placing anchor devices for use in rope access. However, this
advice does not replace proper training. Neither does it replace the need for a thorough
understanding of and adherence to the information supplied by the manufacturer of the anchor
devices or his authorized representative.
F.3.2

Tripods and quadpods

Tripods and quadpods can be used to provide an anchor point for the working line directly above the
desired point of access, e.g. above a manhole, see Figure F.7. They should be positioned only on
stable and even surfaces and placed in such a way that they cannot become accidentally dislodged
during use. Tripods and quadpods should be able to withstand a static load of at least 15 kN when
tested vertically downwards from the anchor point. This should be confirmed by the manufacturer.
Account should be taken of the need for the safety line to be anchored independent of the tripod or
quadpod, e.g. as shown in Figure F.7.
F.3.3

Deadweight anchors

F.3.3.1
Deadweight anchors are one way of providing anchor points on roofs where no other
appropriate anchor points exist. They typically comprise a weighted metal base with an anchor point
to which an anchor line may be attached.
F.3.3.2
The performance of a deadweight anchor or combination of deadweight anchors relies
primarily on the amount of friction between the deadweight anchor device and the surface upon which
it is placed, see Figure F.8. If the friction is insufficient, the deadweight anchor could slide out of
position when submitted to a load such as that generated in a fall or during repetitive applications of
loads such as those applied when descending or ascending the working line.
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F.3.3.3
The frictional resistance of any deadweight anchor system should be such that it does
not slip when under a load that could be applied while work is being carried out from it, e.g. a fall
generating 6 kN, with a safety factor of 2.5, i.e. 15 kN.

Key
1 Working line
2 Safety line

Figure F.7 — Example of a tripod anchor device (in this example with working line and safety
line rigged for rescue)

F.3.3.4
After testing and/or a risk assessment, a single deadweight anchor may be used if it is
judged that it would have sufficient mass and frictional resistance to the ground to provide an
unquestionably reliable anchorage for both the working line and the safety line, and that there are
appropriate attachment points for these anchor lines. Where the frictional resistance of one
deadweight anchor is insufficient, two or more deadweight anchors may be used. Their frictional
resistance should be confirmed as sufficient by testing and/or risk assessment.
F.3.3.5
Where two or more deadweight anchors are used, the working line and the safety line
should be connected to all these deadweight anchors. The working line and the safety line should be
arranged so that the load is shared equally between the deadweight anchors, to ensure that the
minimum load at which they start to slip under load is over 15 kN, see Figure F.8.
F.3.3.6
Consideration should be given to any potential rescue scenario, where the weight of two
persons might have to be taken into account. This is likely to require the use of an additional
deadweight anchor.
F.3.3.7
The reduction of friction and the potential for inadvertent sliding of the deadweight anchor
when subjected to a load can be caused in a number of ways:
a) insufficient weight; weights attached incorrectly;
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b) insufficient roof surface roughness, e.g. caused by a smooth weather-proofing to the roof;
c) inappropriate type of roof surface e.g. the type of roof ballast used;
d) surface water, e.g. after rain;
e) surface contaminants, e.g. lichen; moss; chemicals;
f)

icy conditions, e.g. caused by overnight freezing after rain;

g) the roof angle and pitch, especially on a downward slope.

Figure F.8 — Example of two deadweight anchor devices sharing the load

F.3.3.8
A deadweight anchor should be able to withstand a minimum static load of (15 +1/0) kN
for (3 +0,25/0) min when tested in the test house with the base fixed and the load applied to the
anchor point in the direction(s) intended in use. The load should be applied gradually, i.e. as slowly as
is practicable. During the test, yielding is acceptable but should take into account any necessary
clearance distances required to avoid contact by the rope access technician with the ground or
structure, should a fall occur.
F.3.3.9
The weights used with deadweight anchors should be made of a material that cannot
leak or flow. Sand and/or water bags should not be used. Examples of appropriate materials for
counterweights are steel, lead, concrete.
F.3.3.10
The weights should be connected to the deadweight anchor in such a way that prevents
them from becoming detached, e.g. by vibration sliding them out of position, and be protected against
tampering, e.g. by chaining and locking them. Nevertheless, the weights should always be checked
before each use.
F.3.3.11

Other aspects that should be addressed when using deadweight anchors are:
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a) strictly follow the manufacturer’s guidance;
b) the maximum potential load that could be applied to the deadweight anchor;
c) that there are sufficient weights and that these are correctly positioned on the frame of the
deadweight anchor. (An insufficient number of weights and/or incorrectly positioned weights can
cause the deadweight anchor to topple under load);
d) that the strength of the roof is sufficient for the weights intended to be applied;
e) that the minimum distance from the edge of the roof to the deadweight anchor is as specified by
the manufacturer;
f)

that the presence of a parapet or upstand does not impede the functioning of the deadweight
anchor device.

F.3.3.12
Deadweight anchors should not be used in freezing conditions or when there is a risk of
such conditions. Ice acts as a lubricant and is likely to severely reduce the coefficient of friction
between the deadweight anchor and the surface of the roof.
F.3.3.13
Deadweight anchors should not be used on any surface that is more than 5° sloping
downwards from the horizontal. There are occasions where deadweight anchors can be placed on an
upward slope, e.g. on the non-working side of a roof with a ridge, which would require the deadweight
anchor device to travel up the slope if subjected to a load. In this case, the maximum recommended
upward angle from the horizontal is 15°.
F.3.3.14
It is recommended that deadweight anchors are backed up if possible, e.g. if there is an
appropriate structural element of the building in the vicinity.
F.3.4

Counterweight anchors

F.3.4.1
Counterweight anchors are another way of providing anchor points on roofs where no
other appropriate anchor points exist. They typically comprise a metal base loaded with weights and
an attached arm, with a support to provide a pivot point. The arm projects over the edge of the
building to provide the descent/ascent take-off point for the rope access technician. The pivot point is
the point from which the outer part of the arm becomes unsupported. See Figure F.9 for an example
of a counterweight anchor.
F.3.4.2
After testing and/or a risk assessment, a single counterweight anchor may be used if it is
judged that it would have sufficient mass to provide an unquestionably reliable anchorage for both the
working line and the safety line, and that there are appropriate attachment points for these anchor
lines. Where the mass of one counterweight anchor is insufficient, two or more counterweight anchors
may be used. Their mass should be confirmed as sufficient by testing and/or risk assessment.
F.3.4.3
Where two or more counterweight anchors are used, the working line and the safety line
should be connected to all these counterweight anchors. The working line and the safety line should
be arranged so that the load is shared equally between the counterweight anchors, to ensure that the
minimum load at which they start to lift under load is over 15 kN.
F.3.4.4
Consideration should be given to any potential rescue scenario, where the weight of two
persons might have to be taken into account. This is likely to require the use of an additional
counterweight anchor.
F.3.4.5
The performance of a counterweight anchor relies primarily on the combination of the
amount of mass placed at its inner end and, very importantly, the position of the pivot point towards
the outer end of the arm, i.e. the end that projects over the edge of the structure. This combination
has to be correct to prevent the weighted base from lifting from the surface on which it lies when it
comes under load.
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Counterweight
Arm
Anchor points
Roof parapet
Pivot point

Figure F.9 — Example of a single counterweight anchor device being used as an anchor
device for two anchor lines

Key
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CW
d
D

Working design load (15 kN minimum)
Minimum counterweight (mass) required (kg)
Length of outrigger from front support (mm)
Dimension from centre of anchor points to centreline of counterweight (mm)

Figure F.10 — Example of a calculation of the counterweight required for a counterweight
anchor device
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F.3.4.6
It should be noted that counterweight anchors function differently from deadweight
anchors. The primary function of the weighted base of a deadweight anchor is to provide enough
friction between it and the roof surface to stop it from sliding out of position, not to stop it lifting from
the roof surface, which is the primary function of the weighted base of counterweight anchors.
F.3.4.7
Counterweight anchors work on the principle of a lever. The dimension from the pivot
point to the outer end of the arm should be kept as short as possible, while the dimension from the
pivot point to the counterweights should be as long as possible so that the number and mass of the
weights required is kept to a minimum.
F.3.4.8
Users should be aware that the cantilever length of different designs of counterweight
anchor varies. This length affects the maximum cantilever capacity and this in turn the suitability for
use in rope access.
F.3.4.9
It is critically important that the pivot point of a counterweight anchor is established
accurately. A small inaccuracy, say 50 mm, can make a large difference to the number of
counterweights required. This is particularly so where the counterweight has a short arm or where the
arm projects substantially beyond the pivot point. Figure F.10 shows how to calculate the minimum
counterweight required.
F.3.4.10
Counterweight anchors are typically adapted for rope access from the swing stage
(suspended platform) industry. Unless a counterweight anchor has been designed specifically for rope
access, it is strongly recommended that an engineering assessment is made as to its suitability,
bearing in mind that a load in a fall could be higher than that in normal swing stage use.
F.3.4.11
The counterweight anchor should be able to withstand a minimum static load of (15 +1/0)
kN for (3 +0,25/0) min without any permanent deformation or any movement of the counterweights
from the surface on which they rest, when tested at the anchor point at the outer end of the arm, with
the load applied gradually, i.e. as slowly as is practicable.
F.3.4.12
Counterweights should be made of a material that cannot leak or flow. Sand and/or water
bags should not be used. Examples of appropriate materials for counterweights are steel; lead;
concrete.
F.3.4.13
The counterweights should be connected to the arm in such a way that prevents them
from becoming detached, e.g. by vibration sliding them out of position, and be protected against
tampering, e.g. by chaining and locking them. Nevertheless, the counterweights should always be
checked before each use.
F.3.4.14
The arm should always be set up to be either horizontal or with a slight slope to the rear.
Steep sloping of the arm should be avoided.
F.3.4.15
The arm may be supported on purpose-made frames or on a built up scaffold frame. It is
essential that the frame is designed for the loads to be imposed, which may be very high at the front,
and also so that stability of the arm is ensured, including when the counterweights are fitted.
F.3.4.16
The arm should only be rested on a parapet if it can be verified that the parapet is strong
enough and stable enough to support the load, including any lateral load. This may require the
services of an appropriate engineer. As many parapets are rendered, it may be necessary to verify
that the substructure is satisfactory, particularly in the case of brickwork, or even pre-cast concrete
where it may be strong enough in itself, but not attached well enough to the building to be stable. It
should be noted that some parapets look solid but are made from materials inappropriate for use in
the counterweight anchor system, e.g. plastic foam; timber framing; loose bricks.
F.3.4.17
It is recommended that counterweight anchors are backed up if possible, e.g. if there is
an appropriate structural element of the building in the vicinity.
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F.3.4.18
Rescue should only be carried out by lowering or lifting the casualty, i.e. the
counterweight anchor should not be called upon to support the mass of two persons or more, unless
this has been addressed at the design and assembly stage, e.g. see F.3.3.8.
F.3.5

Natural anchors (e.g. trees, rock)

F.3.5.1
There is no simple formula for assessing the strength of natural anchors. Use of these
types of anchor relies on the experience of users and, sometimes, assessment by an engineer and/or
other specialists. The selection of suitable natural anchors, such as trees, see Figure F.11, or rock
features, e.g. spikes or bollards, see Figure F.12, for the placement of anchor slings requires a large
amount of judgement, particularly in terms of their stability.
F.3.5.2
Trees differ in their ability to withstand loads applied to their trunk or branches by
species, size and time of year. Attention should be paid not only to the integrity of the trunk or branch
to which attachment of the anchor sling is intended, but also to the integrity of the root system. Trunk
or branch breakage or splitting, dead trunk or branches, rot and fungal growth, excessive insect
activity and disturbance of the root system may all be indicators that the tree is not suitable for
anchorage use. Anchor slings are best placed so that they cause as little leverage as possible, e.g. at
the base of the trunk or close to the trunk if attached to a branch. Advice may be sought from
specialist arborists.
F.3.5.3
Rock features to be used as anchors should normally be part of the bedrock and should
not exhibit any signs of fracturing or other defect that could cause their failure. Large boulders could
be used if a risk assessment indicates sufficient integrity. The area at the back of a rock feature where
any load would be applied by the anchor sling should have such characteristics that the anchor sling
would not roll off it or be cut or badly abraded when in use, either during normal rope access activities
or in the event of a fall. Sharp edges should be avoided or at least protected against. Dependent upon
the precise use intended, consideration should be given to the possibility that the anchor sling might
be inadvertently lifted off the rock feature during any upwards movement.

a) Two small trees

b) One large tree

Key
1 Two anchor slings, each with its own connector

Figure F.11 — Examples of trees being used as anchorages
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Figure F.12 — Examples of rock features being used as anchorages
F.3.6

Vehicles and mobile site machinery

F.3.6.1
Vehicles and mobile site machinery of various types can make effective anchors. Only
reference to vehicles is made in the advice that follows but this advice may also be applied to any
mobile site machinery considered for use as an anchor.
F.3.6.2
After testing and/or a risk assessment, a single vehicle may be used as the anchor if it is
judged that it would have sufficient mass and frictional resistance to the ground to provide an
unquestionably reliable anchorage for both the working line and the safety line, and that there are
appropriate attachment points for these anchor lines. Where the frictional resistance of one vehicle
anchor is insufficient, two or more vehicle anchors may be used. Their frictional resistance should be
confirmed as sufficient by testing and/or risk assessment. The working line and the safety line should
be arranged so that the load is shared equally between the vehicles.
F.3.6.3
When selecting attachment points, care should be taken to ensure no damage to the
vehicle could occur, particularly to safety critical parts, e.g. hydraulic brake pipes, electrical cables.
F.3.6.4
The surface upon which a vehicle is to stand during use as an anchor device should
provide sufficient friction to avoid movement (sliding) of the vehicle should a load be applied such as
that which could be applied during a fall, plus a safety factor of 2.5. It is recommended that this is
checked before use by employing a load cell and a method of applying a pulling load, to confirm that
there is no slippage under a minimum static load of (15 +1/0) kN for (3 +0,25/0) min when the load is
applied gradually, i.e. as slowly as is practicable.
F.3.6.5
There should be no possibility that the vehicle engines could be started or that the
vehicle(s) could be moved, e.g. by being pushed or by being impacted by another vehicle. Correct
isolation of the vehicle(s) should be ensured. Wheel chocking may be necessary. Barricading should
be provided to make the vehicle(s) part of an exclusion zone. Signs warning of the dangers of
unauthorized movement should be considered. A sentry may be required.
F.3.6.6

Vehicles should never be used to tension an access system.
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F.3.7

Anchor connectors (e.g. scaffold hooks)

F.3.7.1
When a connector is attached directly to the structure (as opposed to being attached to
an anchor device), the connector effectively becomes an anchor device. See Part 2, 2.7.4 for advice
on connectors.
F.3.7.2
When attaching any connector directly to the structure, great care should be taken during
placement to avoid the possibility of a sideways loading should the connector be subjected to a load,
e.g. the weight of a person or the force generated in a fall. This can happen when a connector is
attached to an upright on the structure, e.g. a vertical scaffold pole or diagonal latticework on a mast.
Connectors are weak when loaded sideways.
F.3.7.3
It is important that an appropriate type of connector is selected when the intention is to
connect directly to a structure. An example is a scaffold hook, which is a special but common kind of
anchor connector with a large gate to enable attachment to wide diameter bars and tubes such as
scaffolding poles, and has a shape to accommodate these.
F.3.8

Anchor slings

Anchor slings may be used where there are no suitable anchors to which the anchor lines can be
attached directly (see Part 2, 2.7.8.3, 2.11.2.11 and 2.11.2.13 to 2.11.2.15 for further information).
See Figure F.13. Other examples of their use are given in Figures F.11 and F.12.
F.3.9

Beam clamps

F.3.9.1
Beam clamps can be useful in providing moveable anchor points on horizontal I-beams.
Beam clamps and the I-beams to which they are to be attached should all be of sufficient strength for
the planned work. It may require the services of a qualified engineer to ascertain this.
F.3.9.2
When the choice at a work site is to use only beam clamps as anchors, there should be a
minimum of two beam clamps for each rope access system to provide independent anchor points for
the working line and the safety line.
F.3.9.3

Beam clamps should be securely clamped to the I-beam before use.

Figure F.13 — Example of the use of anchor slings
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F.4

Guidance on documentation to be supplied for permanently installed
anchor devices

F.4.1
This guidance covers only permanently installed anchor devices. Permanent in this
context means anchor devices that are intended to remain in place and to be re-used as and when
required, e.g. not intended to be for a single, temporary use. Placed anchor devices are not covered
in this guidance because they are not normally placed permanently. If they are placed permanently,
the principles in this guidance should be able to be applied.
F.4.2
The documentation produced after an installation of anchor devices is an essential part
of a safe anchor system. For the client, it should provide evidence that the installation has been
carried out properly. For the user, it should enable an appropriate and safe use of the anchor system.
In addition, the documentation should provide sufficient information for it to be used as the basis for
future periodic detailed inspections of the anchor devices. Bearing in mind that the fixings of many
anchor devices are not visible or accessible, having accurate, detailed information for use in
inspections is of the utmost importance.
F.4.3
Permanently installed rope access anchor systems should be provided with user
instructions, which should include a load rating, diagrams showing rigging examples, inspection
procedures and, where appropriate, testing procedures.
F.4.4
Once the installation of the anchor devices is completed, copies of the installation
documentation should be given to the client. This documentation should be kept on site and be readily
available for users and for use in subsequent periodic detailed inspections of the anchor devices.
F.4.5

The installation documentation should contain at least the following information:

a) the address and exact location of the installation of the anchor devices;
b) client details, e.g. name; address; contact person; phone number; email address;
c) installation company details, e.g. name; address; phone number; email address;
d) the name and address of the person in charge of the installation of the anchor devices;
e) details of the building material into which the anchor devices were installed, e.g. concrete ceiling;
concrete column; reinforced concrete; concrete strength; minimum thickness;
f)

details of the anchor devices installed, e.g. manufacturer; type; model; serial number;

g) details of any fixing device, e.g. manufacturer; type; model; serial number;
h) fixing details, e.g. drill hole diameter; drill hole depth; method of forming hole (such as
hammer/rotary drill) torque applied (torque control); drill hole clearing method; fitted wet or dry;
minimum edge distances; minimum axial spacings; permissible tensile load; permissible shear
load.
F.4.6
It is recommended that a schematic installation plan is prepared, which shows relevant
information for both users and inspectors. This could be attached to the structure in a place where it is
visible or available for all relevant persons.
F.4.7
As part of the schematic plan, it is recommended that each anchor point and its location
are identified. This could be by a photograph or photographs of the anchor devices, which have been
allocated numbers. This numbering could then be incorporated into the inspection (and test)
protocols.
F.4.8
There should be a signed declaration by the person in charge of the installation of the
anchor devices at least that the anchor devices were:
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a) installed in accordance with the manufacturer’s installation instructions;
b) installed in accordance with the installation plan;
c) fixed to the specified base material (substrate);
d) fixed as specified, e.g. the correct number of bolts; the correct materials; the correct position; the
correct location;
e) commissioned in accordance with the information supplied by the manufacturer, e.g. checks and
tests;
f)

supplied with information detailing the installation, e.g. photographs of the various stages of
installation, especially when fixings (e.g. bolts) and the underlying substrate are not visible after
completing the installation.
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Annex G (informative)
Suspension intolerance (formerly known as suspension trauma)
Introduction
Annex G gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.
WARNING!
The advice given in this annex is known best practice at the time of publication. It is
essential that persons responsible for rescue plans and rescues keep themselves fully up to date with
current practices.

G.1

General

G.1.1
Suspension intolerance is a condition in which a suspended person, e.g. in a harness,
can experience certain unpleasant symptoms, which can lead to unconsciousness and eventually
death. The reason for this is that the body is not tolerant of being in an upright position and motionless
at the same time. Persons likely to be affected are those who are suspended in a generally upright
position and who are motionless, for example, when seriously injured or unconscious, or when
fastened vertically in a stretcher.
NOTE
Suspension intolerance is also currently known by several other names, which include suspension
trauma, orthostatic intolerance and harness-induced pathology.

G.1.2
The condition has been suspected in cases of mountain climbers who fell and were then
suspended for up to several hours. Some of these climbers died after rescue up to eleven days after
their fall, for reasons that have been postulated by medical professionals as being due to suspension
intolerance. There have also been instances of cave explorers becoming stuck on their ropes and
who have died either while still on them or not long after being rescued. The reason for some of these
deaths was again attributed to suspension intolerance. Some of the symptoms have been
experienced by rescuees feigning unconsciousness in rescue training scenarios. The condition has
been produced under experimental circumstances in persons who were suspended in a harness in a
generally upright position and who were motionless. In these clinical trials, where the test subjects
were told not to move, most experienced many of the effects of suspension intolerance, some
including loss of consciousness, in just a few minutes. Others managed for longer before reporting
symptoms. A similar situation might arise in a worker who falls into suspension and is not moving, e.g.
due to being exhausted, badly injured or unconscious.
G.1.3
Muscular action in moving the legs normally assists the return against gravity of blood in
the veins back to the heart. When the body is motionless, these “muscle pumps” do not operate and if
the person is in an upright position, an excess of blood pools in the veins of the legs, which are
capable of a large expansion and, therefore, have considerable capacity. The excess of blood in the
veins is known as venous pooling. The retention of blood in the venous system reduces the circulating
blood volume and causes a disturbance of the circulatory system. This can lead to a critical reduction
of blood supply to the brain and symptoms which include a feeling by the person that they are about
to faint, nausea, breathlessness, disrupted vision, paleness, giddiness, localized pain, numbness, hot
flushes, initially an increase in pulse and blood pressure and then a decrease in blood pressure below
normal. The symptoms are known as pre-syncope and, if the condition is allowed to develop
unchecked, can lead to unconsciousness (fainting) — when it is known as syncope — and eventually
death. It is possible that other organs critically dependent on a good blood supply, such as the
kidneys, could also suffer damage, with potentially serious consequences. It seems that even the
fittest person may not be immune to the effects of suspension intolerance.
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G.2

Advice

G.2.1
Normal movement of the legs (e.g. when ascending, descending or working while
suspended) will activate the muscles, which should minimize the risk of excessive venous pooling and
the onset of pre-syncope. It is recommended that harness leg-loops are wide and well-padded, as this
should help to spread the load and reduce possible restrictions to blood-flow through the arteries and
veins in the legs. The use of a work seat should be considered if one position is expected to be
sustained for an extended period.
G.2.2
Although there is little evidence of the effects of suspension intolerance occurring in the
industrial rope access environment, an effective rescue plan is essential to ensure that, following an
incident, a casualty can be removed quickly from the suspended position and cared for in a proper
manner. The longer the casualty is suspended without moving, the greater the chances there are of
the effects of suspension intolerance developing and the more serious it is likely to be.
G.2.3
A person suspended motionless in a harness awaiting rescue is likely to tolerate
suspension better with the knees elevated. During rescue, elevation of the legs and movement of
them by the casualty or assisted by the rescuer, where safely possible, may be helpful. The casualty
should be removed from suspension as soon as possible. This is particularly important for a casualty
who is motionless.
G.2.4
Rope access personnel should be able to recognise the symptoms of suspension presyncope, see G.1.3. Motionless head-up suspension can lead to pre-syncope and sometimes
syncope in most normal subjects within 1 hour and to 20% of subjects within 10 minutes. Syncope
can follow thereafter at an unpredictable time.
G.2.5
During and after rescue, standard first-aid guidance should be followed, with an
emphasis on airway, breathing and circulation management (ABC). Assessment of any injuries should
include those which may not be apparent, e.g. damage to the neck, back and vital internal organs.
G.2.6
In accordance with advice given in a literature research and assessment carried out by
the UK Health and Safety Laboratory (HSL) in 2008 (HSE/RR708 Evidence-based review of the
current guidance on first aid measures for suspension trauma), the fully conscious casualty may be
laid down and the semi-conscious or unconscious casualty placed in the recovery position (also
known as the open airway position). This differs from earlier advice.
G.2.7
All casualties who have been suspended motionless in a harness should be taken to
hospital immediately for further professional medical care and observation. Medical personnel should
be advised that the casualty may be suffering from the effects of suspension intolerance.
G.2.8

Those preparing rescue plans should regularly review current best practice.
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Annex H (informative)
Equipment inspection checklist (non-exhaustive)
Introduction
Annex H gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

H.1

General

Annex H aims to supplement manufacturer’s information provided with the item of equipment. Specific
notices, inspection forms and particular points to verify, e.g. wear indicators, provided by the
manufacturer should be understood and adhered to. Users of Annex H should be aware that different
inspection regimes and use limitations (including lifetimes) may exist for similar products from different
manufacturers.

H.2

Inspection of equipment

H.2.1
An equipment inspection checklist is given in Table H.1. The table may be copied and
used during inspections. However, the table is non-exhaustive and additional checks may need to be
added, depending upon circumstances, e.g. equipment type and method of use; work task;
environmental conditions.
H. 2.2
It is recommended that each check box is marked appropriately after carrying out the
inspection procedure, e.g. a tick to show the check is satisfactory or a cross to show the check is
not satisfactory. Notes can be made in the left-hand column. See Part 2, 2.10 for more information on
the inspection, care and maintenance of equipment.
H. 2.3
It is also recommended that the completed inspection checklist is filed and used as part
of the next inspection. Comments marked against any piece of equipment can then be taken into
consideration during the new inspection.
H. 2.4
The equipment inspection checklist given in Table H.1 is not intended to be a substitute
for formal training in inspection. Detailed and interim inspections (see Part 2, 2.10.1) should only be
carried out by competent persons.
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Table H.1 — Equipment inspection checklist
Equipment
All equipment
manufactured from
man-made fibres

Inspection procedure
These general checks apply to all equipment manufactured from manmade fibres
I have read the information supplied by the manufacturer
The equipment is within the manufacturer's recommended lifespan
The equipment has not been subjected to loads in excess of the
manufacturer’s limitations
The equipment has not been reported as having arrested a fall
Carry out a visual and/or tactile check for:
Excessive wear to any part
Abrasion, particularly to load-bearing parts
Any abrasion protection intended to be fitted is in place
Furry webbing or rope (This usually indicates abrasion)
Stitching: abraded, broken or cut
Cuts, particularly to load-bearing parts
Dirty webbing or rope (Dirt accelerates abrasion, both externally and
internally)
Legibility of marking for identification
Evidence of unauthorized modification
Damage by chemicals, e.g.
a powdery surface
discolouration
hardened areas
all of which can signify chemical contamination
Damage by heat, e.g. glazed areas
Actions:
Equipment is beyond recommended lifespan: remove from service
Equipment has been subjected to loads in excess of manufacturer’s
limitations: remove from service
Equipment has been reported as having arrested a fall: remove from
service
Excessive wear to any part: remove from service
Abrasion: if excessive, remove from service. A small amount of
abrasion is permissible
Intended abrasion protection is not in place: remove from service
Stitching cut, broken or abraded: remove from service
Cuts: remove from service
Dirty: clean according to the manufacturer's instructions
Marking for identification is not legible: ensure legibility before allowing
the product into service
Evidence of unauthorized modification: remove from service
Chemical contamination: remove from service
Heat damage: remove from service
If in doubt on any point, remove from service
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Equipment
Working lines and safety
lines

Inspection procedure
Carry out all the appropriate general checks listed under the heading
All equipment manufactured from man-made fibres
Additionally:
Carry out a visual check on:
Ends of anchor lines for excessive wear
Inside and outside of any terminations, e.g. attachment-point loops, for
wear
Carry out a visual and tactile check:
For contamination by grit, externally and internally, if possible
For external and internal damage. On cable-laid ropes used as anchor
lines (unusual), open up the lay and inspect as above. On kernmantel
ropes, feel for unusually soft or hard areas, both on the sheath and the
core. (This signifies damage.) Check particularly the ends of ropes
That all knots are secure
That knot overlaps are sufficient
Actions:
Excessive wear to any part of the anchor line: remove from service
Excessive external and/or internal grit: clean in accordance with the
manufacturer's instructions. If it is not possible to remove the grit, inspect
the rope for damage by abrasion more frequently than normal
Unusually soft or hard areas: remove from service. (Sometimes, the
damage is only local, so damaged areas can be cut out.)
Knots: if in doubt, remove from service. Knots may be retied by a
competent person. Tension knots with body weight and ensure that there
is sufficient overlap (minimum 100 mm). If the knots in an anchor line
appear to be very tight, either retie the knots or replace the anchor line
If in doubt on any point, remove from service
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Equipment
Harnesses

Inspection procedure
Carry out all the appropriate general checks listed under the heading
All equipment manufactured from man-made fibres
Additionally:
Carry out a visual and tactile check:
Inside and outside any terminations, e.g. textile attachment-point
loops, for all the points listed under the general checking procedure
on fastening and adjustment buckles for:
Correct assembly
Correct functioning
Excessive wear
Corrosion
Cracks
Other damage
Actions:
Textile terminations: treat in accordance with the general checking
procedure
Fastening and adjustment buckles, other safety critical metal or
plastics components:
Incorrect assembly: correct assembly
Incorrect functioning: remove from service
Excessive wear: remove from service
Corrosion: remove from service
Cracks: remove from service
Other damage: remove from service
If in doubt on any point, remove from service
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Equipment
Lanyards and slings

Inspection procedure
Carry out all the appropriate general checks listed under the heading
All equipment manufactured from man-made fibres
Additionally:
Carry out a visual and tactile check:
Inside and outside any terminations, e.g. textile attachment-point
loops, for all the points listed under the general checking procedure
All knots for security
That knot overlaps are sufficient
That knots in anchor lanyards and device lanyards are not too tight
(i.e. that they would still provide some energy absorption)
Actions:
Textile terminations: treat in accordance with the general checking
procedure
Knots: if in doubt, remove from service. Knots may be retied by a
competent person. Tension knots with body weight and ensure that there
is sufficient overlap (minimum 100 mm). If the knots in an anchor lanyard
or device lanyard appear to be very tight, either retie the knots or replace
the lanyard.
If in doubt on any point, remove from service
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Equipment
Energy absorbers

Inspection procedure
Carry out all the appropriate general checks listed under the heading
All equipment manufactured from man-made fibres
Additionally:
Carry out a visual and tactile check:
Inside and outside any terminations, e.g. textile attachment-point
loops, for all the points listed under the general checking procedure
That there are no signs of any deployment (i.e. partial activation) of the
energy absorber
Actions:
Textile terminations: treat in accordance with the general checking
procedure
Any sign of deployment: remove from service
If in doubt on any point, remove from service
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Equipment
All metallic equipment

Inspection procedure
These general checks apply to all equipment manufactured from metal
I have read the information supplied by the manufacturer.
The equipment is within the manufacturer's recommended lifespan.
The equipment has not been subjected to loads in excess of the
manufacturer’s limitations
The equipment has not been reported as having arrested a fall
Carry out a visual and/or tactile check for:
Build up of foreign matter, e.g. grit; grease; sealant; paint
Wear, particularly to friction-inducing surfaces, e.g. bobbins, and wear
indicators, where present
Cuts
Heavy marking or scoring and crazing of surface finish (crazing often
indicates distortion)
Burring
Cracks
Corrosion, e.g. rusting; stress corrosion cracking; galvanic corrosion
Contamination by chemicals
Deformation, e.g. twisted
Evidence of unauthorized modification
Actions:
Equipment is beyond recommended lifespan: remove from service
Equipment has been subjected to loads in excess of manufacturer’s
limitations: remove from service
Equipment has been reported as having arrested a fall: remove from
service
Remove any foreign matter
Excessive wear: remove from service. Some wear is permissible: refer
to manufacturer's information
Cuts, heavy burring, marking or scoring, crazing of surface finish:
remove from service
Cracks: remove from service
Bad corrosion: remove from service
Contamination by chemicals: remove from service
Deformation: remove from service
Evidence of unauthorized modification: remove from service
If in doubt on any point, remove from service
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Equipment
Descending devices

Inspection procedure
Carry out all the appropriate general checks listed under the heading
All metallic equipment
Additionally:
Carry out a visual and tactile check to ensure:
Moving parts function correctly, e.g. handles; locking devices; cams;
springs; locking catches
Hinge pins are in good condition
Threaded assemblies are fully tightened and correctly secured
Actions:
Incorrect functioning: remove from service. If any moving parts do not
function correctly, remove from service
Hinge pins not in good condition: remove from service
Threaded assemblies not properly tightened or are unable to be
tightened if it is the intention that the user may do so: remove from
service and correct the problem
If in doubt on any point, remove from service
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Equipment
Ascending devices/Backup devices

Inspection procedure
Carry out all the appropriate general checks listed under the heading
All metallic equipment
Additionally:
Carry out a visual and tactile check to ensure:
Moving parts function correctly, e.g. cam; springs; locking catch
There is no damage to cams, e.g. broken teeth
Hinge pin is in good condition
Threaded assemblies are fully tightened and correctly secured
Actions:
Incorrect functioning: remove from service. If any moving parts do not
function correctly, remove from service
Hinge pin not in good condition: remove from service
Threaded assemblies not properly tightened or are unable to be
tightened if it is the intention that the user may do so: remove from
service and correct the problem
If in doubt on any point, remove from service
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Equipment
Connectors

Inspection procedure
Carry out all the appropriate general checks listed under the heading
All metallic equipment
Additionally:
Carry out a visual and tactile check to ensure:
Moving parts function correctly, e.g. keeper locates in body correctly;
spring returns the keeper correctly; keeper locking mechanism operates
correctly (screw gate, twist-lock); any threaded parts run correctly
Hinge pin is in good condition
Catch pin is not bent
Actions:
Incorrect functioning: if any moving parts do not function correctly,
remove from service
Hinge pin not in good condition: remove from service
Catch pin bent: remove from service
If in doubt on any point, remove from service
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Equipment
Lanyards and slings
made from metal, e.g.
wire strops

Inspection procedure
Carry out all the appropriate general checks listed under the heading
All metallic equipment
Additionally:
Carry out a visual check for:
Wear or damage to wire strands inside and outside the attachmentpoint loops and that the attachment-point loop terminations are
undamaged and secure
Excessive wear to any other part, especially load-bearing parts, e.g.
broken wire strands
Carry out a visual and tactile check to ensure:
Any abrasion protection intended to be fitted is in place
Any moving parts function correctly
Actions:
Wear or damage to wire strands inside and outside the attachmentpoint loops: remove from service
Excessive wear or damage to any other part: remove from service.
Some wear is permissible: refer to manufacturer's information
Any abrasion protection intended to be fitted is not in place or is
damaged: remove from service
Incorrect functioning: if any moving parts do not function correctly,
remove from service
If in doubt on any point, remove from service
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Equipment
Helmets

Inspection procedure
I have read the information supplied by the manufacturer.
The helmet is within the manufacturer's recommended lifespan.
The helmet has not been subjected to loads in excess of the
manufacturer’s limitations
Carry out a visual and tactile check for:
Cracks, deformation or other damage to the shell
Damage to the cradle/chinstrap assembly
Excessive wear to any part
Evidence of unauthorized modification
Check that:
The chin strap adjusts fully and easily to achieve a correct fit
The headband adjusts fully and easily to achieve a correct fit
Labels, e.g. self-adhesive labels (‘stickers’), placed on helmets not by
the manufacturer are in accordance with the helmet manufacturer’s
instructions
Actions:
Helmet beyond recommended lifespan: remove from service
Helmet has been subjected to loads in excess of manufacturer’s
limitations: remove from service
Any cracks, deformation or other damage, including scoring or cuts to
the shell: remove from service
Damage to the cradle/chinstrap assembly: remove from service
Excessive wear to any part: remove from service
Evidence of unauthorized modification: remove from service
No chin strap, or chin strap does not adjust fully and easily: remove
from service
Headband does not adjust fully and easily: remove from service
Headband adjustment does not stay in position: remove from service
Labels placed on helmets that are not in accordance with the helmet
manufacturer’s instructions: remove from service
If in doubt on any point, remove from service
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Annex I (informative)
List of information to be recorded following a detailed inspection of rope
access equipment
Introduction
Annex I gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

I.1

General

It is recommended that a detailed inspection of rope access equipment is recorded. The detailed
inspection and information recorded should take into account manufacturers’ recommendations and
the work environment. The documentation should be kept for at least two years, or longer if required
by local legislation.

I.2

Information recommended to be recorded

The recorded information should include at least the following:
a) the name and address of the employer for whom the detailed inspection was made;
b) the address of the premises (or site) at which the detailed inspection was made;
c) information sufficient to identify the equipment, e.g. a serial number, including, where known, the
date of manufacture;
d) the date of:
1) first use;
2) the last detailed inspection;
3) the latest date for the next detailed inspection;
e) as marked on the equipment and/or in the information supplied by the manufacturer, the
maximum rated load (and minimum rated load where appropriate) or its safe working load or its
working load limit or their equivalents, taking into account the configurations in which the
equipment might be used, which should be acceptable by the manufacturer;
NOTE
If equipment is to be used outside of the manufacturer’s recommendations, the risks associated with
doing so should be assessed and then discussed with the manufacturer or his authorized representative.

f)

if it is the first detailed inspection:
1) that it is the first detailed inspection;
2) that it functions correctly and is safe to use;

g) if it is not the first detailed inspection:
1) whether it is a detailed inspection:
(i) within an interval of 6 months;
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(ii) in accordance with time intervals specified in an inspection scheme drawn up by a
competent person following manufacturer’s guidelines;
(iii) after use in an arduous environment;
(iv) after an occurrence of exceptional circumstances liable to jeopardize the safety of the
equipment;
2) that it functions correctly and is safe to use;
h) in relation to every detailed inspection, with reference to the previous detailed inspection report(s):
1) identification of any part found to have a defect which is or could become a danger to
persons;
2) particulars of any repair, renewal or alteration required to remedy a defect found to be a
danger to persons;
3) in the case of a defect which is not yet but could become a danger to persons:
(i) instructions to rope access technicians and rope access supervisors to monitor the defect
closely during the pre-use check;
(ii) details of any repair, renewal or alteration required to remedy it;
(iii) the latest date by which the next detailed inspection has to be carried out. (In the case of
equipment that has a defect which is not yet but could become a danger, detailed inspections
might be more frequent than normal.);
(iv) where the detailed examination included testing, details of any test;
(v) the date of the detailed inspection;
i)

the name, address and competency (e.g. having attended and passed a relevant manufacturer’s
training course) of the person making the report; that he/she is self-employed or, if employed, the
name and address of the employer;

j)

the name and address of a person signing or authenticating the report on behalf of its author;

k) the date of the report.
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Annex J (informative)
Resistance to chemicals and other properties of some of the man-made fibres
used in the manufacture of rope access equipment
Introduction
Annex J gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

J.1

General

J.1.1
The resistance to chemicals of some of the man-made fibres used in the manufacture of
rope access equipment is given in Table J.1 and other properties are given in Table J.2. This
information has been compiled from manufacturers’ data. It should be noted that several variants of
most of these fibres exist and new variants are continually being developed.
J.1.2
The information in this annex may be used in the risk assessment process, prior to work
commencing, to ensure the performance of equipment will not be adversely affected by chemicals to
a point where the safety of the user is compromised.
J.1.3
Some contaminants found on the worksite may be a complex mixture of several of the
chemicals listed. This should be taken into account when planning the work. More specific information
about the chemicals may be required, e.g. the effect of variations in temperature and concentration.
J.1.4
It is strongly recommended that before working in an area where chemical contaminants
are suspected, the manufacturer of the equipment or his authorised representative is consulted with
regard to the properties of the safety-critical materials used in the equipment’s manufacture, bearing
in mind that more than one type of man-made fibre could have been utilised, e.g. polyamide and
polyester.
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Table J.1 — Resistance to chemicals of some of the man-made fibres used in the manufacture of rope access equipment (page 1 of 6)
Chemical

Aramid

Acetic acid 10 %
50 %

a

21 ºC

60 ºC

20 ºC
6
months

6 months

60 ºC

20 ºC

60 ºC

OK

!
!

OK

OK

!

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

!

OK

!

?

OK
OK

OK

OK

?

OK

!

!

d

Polyester
(PET)

a

High
performance
polyethylene
(HPPE)
d
6 months

c

Polyamide
(PA)

Polypropylene
(PP)

b

High tenacity
polypropylene
(HTPP)
d

4 days
20 ºC

21 h
70 ºC

6 months

OK

OK
OK

!
!

OK

OK

OK

OK

OK

OK

!

!
!

?

?

OK
OK

OK

(1 000h)
80 %
100 %

(24h)
?

?

OK

OK

?

?

Ammonia solution 10 %

OK

!

25 %

OK

100%

OK

Aniline

?

Aqua regia

?

Acetic acid (glacial)
Acetone
Ammonia gas

Aviation fuel (115/145 octane)

!
!

OK

OK
OK

OK

!

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

?

?

?

!
!

!

?

OK

!

?

?

OK

OK

OK

OK

OK

OK

OK

OK

OK

!

OK

Aviation fuel (turbine fuel)

OK
OK

OK

OK

OK

OK

OK

OK

OK

!

OK

Benzene

OK

OK

OK

OK

OK

OK

?

OK

!

OK

OK

OK

!

OK

!
!

OK
OK

OK

Brine (saturated)

OK

OK

Key
OK Negligible effect; ! Limited effect (Caution!);
Considerable effect (Danger!); ? No information available.
a
Test duration not known.
b
Except for high tenacity polypropylene.
c
Values in parentheses are test durations. The test duration for other chemicals is not known.
d
Test temperature not known (probably 20 C).

© IRATA International

Annex J: page 2 of 8

2013-Sep-01

IRATA International code of practice for industrial rope access
Part 3 of 5: Informative annexes: Annex J
Table J.1 — Resistance to chemicals of some of the man-made fibres used in the manufacture of rope access equipment (page 2 of 6)
Chemical

Aramid

c

21 ºC

60 ºC

Bromine gas

?

Calcium hypochlorite 20 %

?

Carbon dioxide gas
Carbon tetrachloride

Polyamide
(PA)

a

Polyester
(PET)

60 ºC

!
!

!

!
!

!

!

!
!

!

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

!

OK

?

?
OK

!

!
!

OK

!
!

!

OK

?

?

?

?

?

6
d
months

60 ºC

20 ºC

?

!

!

?

?

?

?

?

?

!

OK

OK

?

OK

Castor oil

?

?

?

OK

Chlorine gas

?

?

?

Chlorine water

?

?

?

!

Chromic acid 1 %

?

?
?

?

?

?

OK

Polypropylene
(PP)

b

High
performance
polyethylene
(HPPE)
d
6 months

20 ºC
6
months

Chloroform

a

4 days
20 ºC

21 h
70 ºC

High tenacity
polypropylene
(HTPP)
d

6 months

OK
OK

OK

OK

!

OK

OK

50 %

?

?

?

!

!
!
!

80 %

?

?

?

?

?

Dibutyl phthalate

?

?

?

OK

?

OK

?

OK

OK

!

OK

?

?

OK

?

OK

?

OK

!

?

OK

?
?

OK
OK

?
?

OK
OK

?
?

OK
OK

OK
OK

OK

?

OK
OK

10 %

Diethyl ether
Ethylene glycol
Freon
Formic acid 40 %
75 %

?

!
?

?

?

?

OK

OK
500h

!

?

?

?

?

?

?

?

?

?

?

10 000 h
OK
100 h

?

?

?

?

OK

!

OK

?

?

OK

Key
OK Negligible effect; ! Limited effect (Caution!);
Considerable effect (Danger!); ? No information available.
a
Test duration not known.
b
Except for high tenacity polypropylene.
c
Values in parentheses are test durations. The test duration for other chemicals is not known.
d
Test temperature not known (probably 20 C).
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Table J.1 — Resistance to chemicals of some of the man-made fibres used in the manufacture of rope access equipment (page 3 of 6)
Chemical

Aramid

c

Glycerine
Hydrochloric acid 2 %

Polyamide
(PA)
d

a

60 ºC

20 ºC
6
months

6 months

60 ºC

20 ºC

60 ºC

?

?

?

OK

OK

OK

OK

?

!
!

!
!

?

!

10 %

OK

!

OK
(100 h)

20 %
1%

OK
OK

OK
OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

!

OK

!

OK

OK

!

?

OK

OK

OK

OK

?

OK

OK

OK

OK

!
!

OK

OK

OK

!
!

?

OK

!
!

?

OK

OK

?

?

?

OK

3%

?

?

?

10 %

?

?

?

30 %

?

?

?

!
!
!

?
?

?
?

?
?

?
OK

OK

OK
(500 h)

OK

?

Lactic acid 20 %

?

?

?

!

Lanolin
Lubricating oil

?
?

?
?

?
?

OK
OK

Kerosene

d

OK
OK

?

12 part
Hydrogen sulphide

High tenacity
polypropylene
(HTPP)

OK
OK

?
2%

b

6 months

!

38 % (concentrated)

Polypropylene
(PP)

21 h
70 ºC

!

30 %

High
performance
polyethylene
(HPPE)
d
6 months

4 days
20 ºC

(100h)

Hydrogen peroxide

a

21 ºC

Hydrochloric acid 10 %

Hydrofluoric acid

Polyester
(PET)

!

OK

?
?

?

?

?

!

!

!

?
?

?
OK

?

?

?

OK

!

OK

OK

OK

OK

OK

OK

OK
OK

OK
OK

OK
OK

OK
OK

OK

OK
OK

OK
OK

?
OK

?
?
OK

!

Key
OK Negligible effect; ! Limited effect (Caution!);
Considerable effect (Danger!); ? No information available.
a
Test duration not known.
b
Except for high tenacity polypropylene.
c
Values in parentheses are test durations. The test duration for other chemicals is not known.
d
Test temperature not known (probably 20 C).
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Table J.1 — Resistance to chemicals of some of the man-made fibres used in the manufacture of rope access equipment (page 4 of 6)
Chemical

Aramid

Meat juices
Methanol

a

21 ºC

60 ºC

20 ºC
6
months

6 months

60 ºC

20 ºC

60 ºC

?

?

OK
OK

OK

OK
OK

OK
OK

d

Polyester
(PET)

a

High
performance
polyethylene
(HPPE)
d
6 months

c

Polyamide
(PA)

Polypropylene
(PP)

b

High tenacity
polypropylene
(HTPP)
d

4 days
20 ºC

21 h
70 ºC

6 months

OK
OK

OK
OK

OK
OK

OK
OK

!

!

?
?

Methyl ethyl ketone

OK

OK

?

OK

?

OK

?

OK

OK

OK

Motor oil

OK

?

OK

OK

OK

OK

OK

!

OK

Naphthalene

OK

OK
(10 h)
OK

?

OK

?

OK

!
!

OK

OK

OK

OK

OK

OK

!

OK

!

Nitric acid 10 %

OK

(100 h)
50 %

?

70 %

OK

!

?

OK

?

(24 h)

fuming

?

?

Nitrobenzene

?

?

?

Petrol
Perchloroethylene

?

?

OK

Phosphoric acid 25 %

OK

OK
(10 h)
OK

OK
OK

50 %
Phenol 5 %
Phenol based disinfectant

?
?

?

?

?

OK

OK

OK

OK

?

!

!

?

OK

?

?

?

?

?

!

?

?

!

?

OK

OK
OK

?
?

?
?

OK
OK

OK

OK

?

OK

OK

OK

?

OK

?

?

!

?

?

!
?

OK

?

?

OK

Key
OK Negligible effect; ! Limited effect (Caution!);
Considerable effect (Danger!); ? No information available.
a
Test duration not known.
b
Except for high tenacity polypropylene.
c
Values in parentheses are test durations. The test duration for other chemicals is not known.
d
Test temperature not known (probably 20 C).
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Table J.1 — Resistance to chemicals of some of the man-made fibres used in the manufacture of rope access equipment (page 5 of 6)
Chemical

Aramid

c

Polyamide
(PA)
d

a

Polyester
(PET)

21 ºC

60 ºC

Potassium hydrate 40 %
Sea water
Silicone oil
Sodium hydrate 40 %
Sodium hydroxide
10 %

?
?
?
?

?
?
?
?

50 %

?

?

?

!

Sodium hypochlorite (0.25 % Cl)

?

?

?

?

?

OK

?

?

?

?

OK

!

?

!

!

?

!
!

50 %

?

!

90 %

?

Sulphuric acid

2%

10 %

20 ºC
6
months

6 months

60 ºC

20 ºC

60 ºC

?

?
?

?
?

?
?

?
?

OK

OK

OK

?

?

?

OK

OK

!

OK

?
?

!

(5 % Cl)
(1 000 h)
OK
(1 000 h)

!

a

High
performance
polyethylene
(HPPE)
d
6 months

?

Polypropylene
(PP)

b

4 days
20 ºC

21 h
70 ºC

High tenacity
polypropylene
(HTPP)
d

6 months

?
?

?
?

OK

OK
OK

OK

OK

OK
OK

?

?

?

?

?

!

OK

OK

!

?

OK

OK

?

OK

!

?

?

!

OK

?

?

?

?

OK

OK

OK

OK

OK

OK

OK

OK

!

!

OK

?

?

OK

OK

?

OK

OK

OK

?

OK

?

(1 000 h)

Sulphur dioxide

?

?

?

Tallow
Toluene

?

?

?

OK

OK

!

!

!
OK
OK

OK
OK

OK
OK

OK
OK

?
?
OK

Key
OK Negligible effect; ! Limited effect (Caution!);
Considerable effect (Danger!); ? No information available.
a
Test duration not known.
b
Except for high tenacity polypropylene.
c
Values in parentheses are test durations. The test duration for other chemicals is not known.
d
Test temperature not known (probably 20 C).
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Table J.1 —Resistance to chemicals of some of the man-made fibres used in the manufacture of rope access equipment (page 6 of 6)
Chemical

Aramid

a

60 ºC

20 ºC
6 mth

6
d
months

60 ºC

20 ºC

60 ºC

Transformer oil

OK

OK

?

OK

OK

OK

OK

OK

OK

OK

Trichloroethylene

OK

OK

?

OK

OK

OK

OK

OK

?

OK

?

?

?

OK

OK

OK

OK

OK

OK

?

Urine
White spirit
Xylene

Polypropylene
(PP)

b

21 ºC

Turpentine

Polyester

a

High
performance
polyethylene
(HPPE)
d
6 months

c

Polyamide

4 days
20 ºC

21 h
70 ºC

High tenacity
polypropylene
(HTPP)
d

6 months

OK

?

?

OK

!

OK

OK

!

?

OK

OK

OK

OK

OK

OK

?

?

?

OK

OK

OK

OK

OK

?

?

OK

OK

?

Key
OK Negligible effect; ! Limited effect (Caution!);
Considerable effect (Danger!); ? No data: effects not known.
a
Test duration not known.
b
Except for high tenacity polypropylene.
c
Values in parentheses are test durations. The test duration for other chemicals is not known.
d
Test temperature not known (probably 20 C).
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Table J.2 — Other properties of some of the man-made fibres used in the manufacture of rope access equipment
Property

Aramid

Polyamide
(PA)

Polyester
(PET)

Type 6
Type 66
a
Melting point (°C)
Chars at 350
195 to 230
235 to 260
230 to 260
Effect of low temperature ( 40 °C)
Nil
Nil
Nil
Nil
Abrasion resistance
Poor
Very good
Very good
Very good
Flexion durability
Very poor
Very good
Very good
Very good
c
Moisture regain (%)
4 to 8
4.5
4.5
0.4
Loss of strength when wet (%)
Nil
10 to 20
10 to 20
Nil
Resistance to UV
Poor
Poor
Good
Good
3
Density (g/cm )
1.44
1.12
1.14
1.38
Tensile strength (GPa)
3.4
?
0.9
1.1
Tenacity (N/tex)
1.9
0.7
0.8
0.8
Tenacity (g/den)
23
8
9
9
Elongation at break (%)
2.4 to 3.6
20
20
13
Comments
Fire resistant
—
—
—
Key
? No information available.
— No comment
a
Aramids do not melt but decompose at 427 °C to 482 °C.
b
Good with inhibitor but poor without.
c
The mass of the fibres increases through absorption of moisture; in this case, ambient atmospheric moisture.
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High performance
polyethylene
(HPPE)
145 to 155
Nil
Good
Good
<0.05
?
Good
0.97
2.7
2.65
30
3.5
Floats on water

High tenacity
polypropylene
(HTPP)
165 to 170
Nil
Fair
Good
0.05
Nil
b
Good
0.91
0.6
0.6 - 0.7
7.0 - 7.5
18
Floats on water
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Annex K (informative)
Typical method of descending and ascending using IRATA International rope
access techniques
Introduction
Annex K gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

K.1

Pre-use equipment check

K.1.1
All equipment in the rope access system should be checked before use to ensure it is in
good condition and functions correctly. Suspect items should be taken out of service.
K.1.2
Before approaching the point of descent or ascent, or commencing to descend or
ascend, checks should be made to ensure:
a) harnesses and helmets are correctly fastened and adjusted;
b) lanyards and connectors are correctly fastened;
c) anchors are appropriate and secure;
d) working lines and safety lines are the correct length for the task, are anchored correctly and are
free from damage;
e) stopper knots are tied at the lower end of both the working line and the safety line at an
appropriate position, with an allowance for stretch;
f)

tools or other items are secured so they cannot fall.

NOTE

K.1.3

The checks in a) and b) are usually best carried out by a co-worker. This is known as a buddy check.

Additional checks should be made to ensure:

a) anchor lines are rigged so as to avoid being damaged during the work operation;
b) anchor line devices are attached to the anchor lines correctly.

K.2

Use of the back-up device

The back-up device, which is connected to the safety line, is used to protect against falls before,
during and after attachment of the rope access technician to the working line. It should be the first
item to be attached to the anchor lines, i.e. before ascending or descending devices, and the last item
to be removed at the point of egress, i.e. after removing the descending device or ascending devices.
The back-up device should be managed at all times in such a way that the potential fall distance is
minimized.
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K.3

Descending and ascending

NOTE
Care should be taken to eliminate any slack in the anchor lines before commencing a descent or
ascent. Examples of when slack can occur inadvertently are: if the anchor is positioned some distance from the
point of loading; when a rope access technician unloads the working line halfway down a descent; if the working
line becomes accidentally snagged between the anchor and point of access.

K.3.1
NOTE

Method for descending (see Figure K.1)
Combinations of equipment other than that shown in Figure K.1 may be suitable.

K.3.1.1
Approach the point of descent with care, using an additional fall protection system if
necessary, e.g. an anchor lanyard attached to an anchor, taking into account the precautions detailed
in K.1, K.2 and the note to K.3. Check that all anchor line devices, device lanyards and connectors
are attached to the harness correctly and that they function correctly.
K.3.1.2

Place the back-up device on the safety line and:

a) check that the back-up device attachment connector is correctly closed and locked;
b) check for correct attachment and orientation of the back-up device on the safety line (e.g. that it is
not upside down);
c) ensure there is no slack in the anchor line above the device (to minimise any potential fall);
d) carry out a function check, e.g. check that the back-up device locks on the anchor line.
K.3.1.3
Adjacent to the point of descent, fit the descending device onto the working line. Prior to
beginning the descent, check that it is fitted correctly, e.g. that:
a) the connector used to attach the descending device to the harness is correctly closed and locked;
b) the working line is correctly threaded into the descending device;
c) where present, safety catches are fully closed;
d) the descending device is locked correctly on to the working line.
K.3.1.4
Take a position ready for descent, which may be in tension, e.g. connected to an anchor
by an anchor lanyard (not shown in Figure K.1), or unsupported, depending on the take-off point.
Carry out a function test as follows:
a) with either the back-up device in a high ‘hands off position’ on the safety line or with an anchor
lanyard attached to an anchor to provide protection, unlock the descending device while keeping
a secure grip on the working line beneath the descending device;
b) carry out a controlled descent of approximately 150 to 200 mm to confirm the descending device
is functioning correctly. If an anchor lanyard is used for protection, it should then be removed.
K.3.1.5
Descend carefully and slowly, controlling the speed of descent by means of the
descending device, the precise method depending on the type of descending device used. Never lose
control of the free end (the tail) of the working line leaving the descending device. Always lock the
descending device to the working line during stops in the descent. Where the back-up device is used
with a device lanyard, ensure it is managed so that there is minimum slack in the device lanyard.
K.3.1.6
If, during the descent, the descending device is removed and reinstalled on the
working line, check the descending device is locked correctly on to the working line and carry out the
function test described in K.3.1.4 before continuing the descent. A function test should be carried out
at other times, e.g. after passing an obstruction, if the descending device has been unweighted, when
environmental conditions change such as from dry to wet, muddy or icy.
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K.3.1.7
When the working position is reached, lock the descending device and position the backup device as high as possible. Before recommencing the descent, check the descending device is
locked correctly on to the working line and carry out the function test described in K.3.1.4.
K.3.2
NOTE

Method for ascending (see Figure K.2)
Combinations of equipment other than that shown in Figure K.2 may be suitable.

K.3.2.1
Approach the point of ascent with care, using an additional fall protection system if
necessary, e.g. an anchor lanyard attached to an anchor, taking into account the precautions detailed
in K.1, K.2 and the note to K.3. Check that anchor line devices, device lanyards and connectors are
attached to the harness correctly and that they function correctly.
K.3.2.2
Place the back-up device on the safety line at shoulder height. Carry out a function test
as described in K.3.1.2. Fit the other anchor line, i.e. the working line, to the chest ascending device,
and take the initial stretch out of it by pulling it down through the chest ascending device. In addition
to taking up the stretch, this acts as a function test. Fit the foot ascending device to the working line
above the chest ascending device. By standing in the foot loop, pull through any further slack in the
working line, passing the slack through the chest ascending device until the working line is as taut as
possible.
K.3.2.3
To begin the ascent, load the body weight on to the chest ascending device and lift the
foot ascending device to approximately top-of-the-head height. Stand up in the foot loop and pull the
resulting slack through the chest ascending device as before. Sit down, so the load is again taken on
the chest ascending device, and repeat this process until the ascent is completed.
K.3.2.4
During the ascent, manage the back-up device in such a way that slack is minimized in
the device lanyard (where used) and in the safety line. On reaching the top of the climb, attach to a
secure anchor or safety system, e.g. by using an anchor lanyard (not shown in Figure K.2). Remove
the chest ascending device from the working line first, then the foot ascending device. When a safe
place has been reached, remove the back-up device.
NOTE
It is essential that ascending devices are only used in tension on the anchor line and that they are not
used in such a way that they could be subjected to a dynamic load, e.g. the force of a fall.
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Key
1
2
3
4

Working line
Safety line
Device lanyard
Back-up device

5 Descending device
6 Harness
7 Tool tether

Figure K.1 — Typical method of working in the descent mode in a rope access system (with
descending device locked)
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Key
1
2
3
4

Working line
Safety line
Ascending device (with foot loop)
Device lanyard

5 Back-up device
6 Harness
7 Ascending device (chest)

Figure K.2 — Typical method of ascending in a rope access system
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Annex L (informative)
Other harness-based work at height access methods
Introduction
Annex L gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.
Some of the systems, methods and techniques covered in this informative annex are not currently
within the scope of the IRATA International training, assessment and certification scheme for
personnel engaged in industrial rope access methods (TACS). They are, however, sometimes used in
conjunction with normal rope access activities.
It should be noted that:
this informative annex does not cover the training required for the the various harness-based
personal fall protection systems, methods and techniques described;
no guidance is given on the appropriate and safe means of transition between a rope access
system and these other harness-based personal fall protection systems.

L.1

General

L.1.1 Clause L.2 provides information on various harness-based personal fall protection systems
that may be used to access worksites at height and gives advice on some of the equipment
commonly used in these systems. Clause L.3 provides information and advice on climbing techniques
sometimes used to gain access to worksites.
L.1.2 Methods and techniques provided during IRATA International rope access training and
certification should not be taken as a suitable standalone qualification to prove the user’s competence
in the harness-based personal fall protection systems and climbing techniques described in clauses
L.2 and L.3.
L.1.3 Employers should ensure that personnel using these harness-based personal fall protection
systems, methods and climbing techniques are competent in their use, including emergency
applications, and have received training, where appropriate. The information supplied by the
manufacturer for any equipment used in these systems, methods and techniques should be followed.
Before use, it should be checked that the chosen harness-based personal fall protection systems or
climbing techniques are suitable for the particular task in hand.

L.2
L.2.1

Harness-based personal fall protection systems
General

L.2.1.1
There are five recognized harness-based personal fall protection systems. These are
work restraint, rope access, work positioning, fall arrest and rescue. The first four of these personal
fall protection systems can be used for access when working at height. Each has its own set of
requirements or rules. It should be noted that rope access is a type of work positioning system but,
because of its developed techniques and use in special circumstances, it has its own category of
personal fall protection system. Rope access and rescue are not covered in this annex. For general
information on personal fall protection systems and the selection of equipment, see Part 2, 2.7.1.
L.2.1.2

Harness-based personal fall protection systems comprise at least:
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a) a harness (body holding device) appropriate to the personal fall protection system being used;
b) an anchor or anchors fitted to the structure or natural feature, which should be unquestionably
reliable;
c) connecting components, e.g. anchor lines; lanyards; energy absorbers; fall arresters; connectors,
to link the user via the harness to the anchor.
L.2.1.3
All components in a personal fall protection system should be safety compatible, i.e. the
safe function of any one component should not interfere with the safe function of another.
L.2.1.4
For more information on anchors, on the protection of anchor lines and on the selection
of equipment, see Part 2 and Part 3, Annexes F and P.
L.2.2

Work restraint (travel restriction) systems

Work restraint systems are used to stop a person from reaching zones where the risk of a fall exists,
e.g. by the user being connected to an anchor or a horizontal anchor line by a lanyard of such a
length that they are prevented from reaching the unprotected edge of a building. The moment a
position is reached where a fall from a height could occur or where the user has to rely on support by
the system, the system can no longer be considered a work restraint system and other appropriate fall
protection measures should be taken. More information is given in Part 2, 2.7.1.5 and 2.7.1.6. For
information on restraint lanyards, see Annex E.
L.2.3

Work positioning systems

L.2.3.1

General

L.2.3.1.1

Work positioning systems are used to:

a) allow access to the workplace, egress from it and to support the user, either partially or fully, at
the place of work;
b) protect the user against a fall from a height.
L.2.3.1.2
Depending on their design, work positioning systems may be used in vertical, diagonal
and horizontal planes. For fundamental information on work positioning systems, see Part 2, 2.7.1.5.
L.2.3.1.3
A work positioning system should incorporate a safety back-up fall protection system, in
case there is a fall. In some jurisdictions, this is a legal requirement.
L.2.3.1.4
Work positioning systems should be set up and used in such a way that they do not allow
a fall to occur. However, even with the best efforts, this may not always be possible so, in the worst
case, they should prevent anything more than a very short fall with a low impact load. The
consequence of any potential fall should be minimized.
L.2.3.1.5
There are at least two commonly-used work positioning methods. These are described in
L.2.3.2 and L.2.3.3.
L.2.3.2

Work positioning method 1

L.2.3.2.1
This method of work positioning is used on relatively steep or slippery sloping surfaces,
e.g. a roof or a steep concrete or grassy banking. It utilizes an anchor line (which, in work positioning
systems is sometimes referred to as a work positioning lanyard), which is attached to an anchor point
above the user. In non-adjustable systems, the user is connected directly to the anchor line, e.g. by a
fixed loop termination in the anchor line, which is connected to an appropriate attachment point on the
user’s harness. In adjustable systems, an adjustment device is connected to the anchor line and to
the user’s harness (see Figure L.1). The adjustment device allows the user to vary their position on
the anchor line. With the feet or knees braced against the sloping surface, the user is able to lean
backwards to attain a partially supported position, leaving the hands free to carry out the work.
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L.2.3.2.2
In addition, a separate safety back-up fall protection system with its own independent
anchor point is utilized, e.g. a fall arrest system based on a guided type fall arrester and a flexible
anchor line, using the fall arrest attachment point on the user’s full body harness. The arrangement
should be established and kept in such a way that the distance and consequence of any fall are
minimized, e.g. there should be a minimum of slack in the anchor line and lanyards.
L.2.3.2.3
This work positioning method is not a rope access personal fall protection system.
Qualified rope access technicians are recommended to adopt rope access equipment, procedures
and techniques in place of this method of work positioning.

Key
(a) Adjusting the length of the anchor line used as an adjustable work positioning lanyard
(b) Worker supported by the anchor line being used as an adjustable work positioning lanyard
1
2
3
4
5
6

Anchor
Anchor line for work positioning and support (adjustable work positioning lanyard)
Adjustment device
Anchor line for safety back-up system
Fall arrest device
Spare length of anchor line with stopper knot or stopper device fitted

Figure L.1 – Example of a work positioning system for use on steep or slippery surfaces (work
positioning method 1)
L.2.3.3

Work positioning method 2

L.2.3.3.1
A popular method of work positioning on structures such as telegraph poles, electricity
poles, masts and towers uses a special work positioning lanyard, sometimes referred to as a pole
strap. This is passed around the structure and connected to the harness, typically to two side waist
attachment points or to a central attachment point at approximately waist level. The work positioning
lanyard is usually adjustable.
L.2.3.3.2
With the feet braced against the structure, the user is able to lean backwards to attain a
partially supported position, leaving the hands free to carry out the work. In addition, a separate safety
back-up fall protection system is attached to the structure. See Figure L.2.
L.2.3.3.3
The place at which the work positioning lanyard is attached to the structure is usually
attained by climbing some type of ladder. However, it is also possible to use a double or triple lanyard
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system (see L.3.2) to climb the structure in any direction, as long as the lanyards are attached to the
structure for each move in such a way that a fall cannot occur.
L.2.3.3.4
The work positioning lanyard should not be used without the separate safety back-up fall
protection system because, should a fall occur, the work positioning lanyard might not stay in place
around the structure, thus increasing the fall distance, and the energy absorption capacity might not
be sufficient to keep any impact loads to an acceptable level.
L.2.3.3.5
The safety back-up system typically comprises an anchor sling attached to the structure
above the user and connected to an appropriate energy-absorbing lanyard, which is attached to the
fall arrest attachment point on the full body harness. The arrangement should be established and kept
in such a way that the distance and consequence of any fall are minimized, e.g. there should be a
minimum amount of slack in the lanyards.
L.2.3.3.6

For more information on work positioning lanyards, see Annex E.

Key
1 Safety back-up (in this example, an energy-absorbing fall arrest lanyard linked to an anchor sling)
2 Work positioning lanyard passed around the structure
3 Work positioning lanyard attached to the work positioning attachment point on the harness (could be two side

attachment points)
Figure L.2 – Example of work positioning system for use on structures such as poles and
masts (work positioning method 2)
L.2.4

Fall arrest systems

L.2.4.1
Fall arrest systems are the least preferable of all the personal fall protection systems
because if the user lets go of (i.e. loses intentional contact with) the structure, it is very likely there will
be a fall and falls, and the potential for falls, should always be avoided if possible.
L.2.4.2
Fall arrest systems should be selected and used so that any potential fall would be as
short as possible, with as little impact load on the user as possible and such that there would be no
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impact with the ground, e.g. by keeping anchors high; using a shorter lanyard length. In addition, any
potential for impact of the user with the structure or natural feature in a fall should be avoided or at
least be such that the consequences are minimized.
L.2.5

Protecting against falls and injury

Users of personal fall protection systems can reduce potential fall distances, impact loads and injury
by:
a) keeping anchor points above them (as high as possible);
b) maintaining as little slack as possible in the anchor line or connecting lanyard;
c) avoiding situations where there could be a pendulum (swing) fall;
d) paying attention to clearance distances required, i.e. sufficient free space beneath the user, to
avoid impact with the ground, structure or natural feature likely to cause injury, should a fall occur;
e) avoiding the possibility of equipment such as anchor lines, slings or lanyards coming into contact
with edges, abrasive surfaces or hot surfaces while under load.
L.2.6

Information on equipment used in personal fall protection systems

L.2.6.1

General

For more general information on the selection of equipment, see Part 2, 2.7.
L.2.6.2

Anchor devices

Anchor devices used in personal fall protection systems should be unquestionably reliable. For work
positioning and fall arrest systems, it is recommended that they have a minimum static strength of 15
kN when installed or placed in or on the structure or natural feature. Some jurisdictions may require
static strengths higher than this. A static strength lower than 15 kN for anchor devices for work
restraint systems may be acceptable, bearing in mind that this type of system is intended only to stop
the user reaching zones where the risk of a fall exists and thus there should never be a fall. However,
foreseeable misuse or unforeseeable circumstances should be taken into account and this may mean
it is prudent to have the same static strength as for work positioning systems and fall arrest systems.
More information on anchor devices is given in Part 1, 1.3; Part 2, 2.7 and 2.11, and Part 3, Annex
F. While the advice under these references concerns rope access, the principles apply equally to
other work positioning systems and to fall arrest systems.
L.2.6.3

Harnesses

L.2.6.3.1
For work restraint, a simple belt might be considered to be all that is necessary to keep
the user away from zones where the risk of a fall exists. However, some thought should be given to
foreseeable misuse or to something unforeseen happening. Depending on the worksite, it might be
prudent to use a work positioning belt, a work positioning harness or even a fall arrest harness.
L.2.6.3.2
Work positioning systems usually employ a full body harness with attachment points for
work positioning (e.g. single ventral and/or twin side attachment points) and for fall arrest (sternal
and/or dorsal: see L.2.6.3.3) for attachment to a safety back-up system.
L.2.6.3.3
A fall arrest system should incorporate a full body harness. Attachment points on full
body harnesses for fall arrest, which are commonly marked with a capital letter ‘A’, should be either at
a sternal (high front) position or at a dorsal (high back) position and should be located centrally at
these positions. Both sternal and dorsal attachment types have their limitations, with advantages and
disadvantages for each type. Users should be aware of these limitations when choosing which
attachment point to use.
NOTE
For more information on the advantages and disadvantages of sternal and dorsal attachment
points on full body harnesses, see British Standard BS 8437: 2005+A1: 2012, Annex E and UK Health and
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Safety Executive Contract Research Report HSE 451/2002: Harness suspension: review and evaluation of
existing information, 2.4.2.3.

L.2.6.3.4
Fall arrest attachment points should not be used if they are positioned in such a way that
when the user is suspended from the harness, the loading is not central, e.g. if a fall arrest attachment
point is located on a shoulder strap or to the side of the harness (which they should not be).
L.2.6.3.5
Some full body harnesses are supplied with breakaway ‘parking points’ to keep the
lanyard from obstructing the user while he/she is working. These are not fall arrest attachment points.
Designs vary and the information supplied by the manufacturer should be followed.
L.2.6.3.6
It is essential that a harness (or belt) fits the user properly and that there is enough
adjustment to allow for clothing to be added or taken off. Harnesses should be correctly adjusted to
provide a snug fit before use, checked regularly during use, and readjusted if necessary.
L.2.6.3.7
It is also essential that a harness has an acceptable comfort level, not only while the user
is carrying out normal work activities but also when the user is suspended in it, e.g. after a fall.
Harness comfort can have a significant effect on the well-being of a user during the suspension phase
of a fall. See Part 3, Annex D for a harness comfort and adjustability test.
L.2.6.4

Energy absorbers

L.2.6.4.1
It is a generally accepted principle that the impact load experienced by the user in a fall
should not exceed 6 kN. This can be achieved in a number of ways. In a fall arrest system, it is
typically by the use of a specific energy absorber.
L.2.6.4.2
Some commonly-used energy absorbers are made from textile webbing, using either a
specially designed tear-webbing or layers of webbing stitched together, both of which are designed to
tear under load, absorbing energy while doing so. These types of energy-absorbing lanyard are
typically used to connect between the harness attachment point and a guided type fall arrester, which
is attached to the anchor line. This so-called connecting element should be kept as short as feasible.
L.2.6.4.3
Other energy absorbers include those built into the function of certain fall arrest devices,
e.g. some designs of retractable type fall arrester, or those that are incorporated into an anchor line,
e.g. as found in some designs of horizontal anchor line.
L.2.6.4.4
Energy absorbers are usually intended to be activated only once, after which they should
be dealt with in accordance with the information supplied by the manufacturer, e.g. discarded or,
depending on the type, returned to the manufacturer or his authorized representative for re-setting.
L.2.6.5

Guided type fall arresters

L.2.6.5.1
Guided type fall arresters are used on rigid and flexible anchor lines in a generally
vertical plane. It is intended that when loaded in a downwards direction, they lock on to the anchor
line, thereby arresting the fall. There are two types of (vertical) rigid anchor line: a rigid rail and a
tensioned steel-wire cable. Rigid anchor lines usually incorporate or accompany a ladder system for
ascent and descent. Flexible anchor lines are typically either textile rope or steel-wire cable.
L.2.6.5.2
Most guided type fall arresters are intended to be used with specified anchor lines.
Indeed, it is the requirement or intention of some standards that the anchor line be included with the
guided type fall arrester at the point of sale. The performance of most guided type fall arresters relies
heavily on the characteristics of the anchor line, so it is most important that the information supplied
by the manufacturer of the guided type fall arrester is followed in this respect.
L.2.6.5.3
Many guided type fall arresters are intended to travel both up and down the anchor line
without user intervention, for safety and climbing efficiency reasons, so there is often no facility to
enable the guided type fall arrester to be locked to the anchor line. The natural result is for the user to
be in a fall factor two position (in relation to the position of connecting lanyard on the anchor line)
during both upwards and downwards travel, which is generally not recommended, because the higher
the fall factor, the greater distance any fall will be. This can be mitigated by the use of a very short
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connecting lanyard (known as a connecting element), which would minimize the fall distance and
impact load, should a fall occur. See Annex Q for information on fall factors.
L.2.6.5.4
It is essential that connecting elements permanently fixed to guided type fall arresters are
not extended, e.g. by adding an extra lanyard or additional connectors to it, unless the manufacturer
specifically allows it. Doing so can affect the correct functioning of the device when called upon to
arrest a fall.
L.2.6.5.5
The proper functioning of many guided type fall arresters relies not only on the correct
anchor line being used (see L.2.6.5.2) and the correct length of connecting element but also on other
factors. There is evidence that not all guided type fall arresters will arrest a fall in every potential fall
situation. This includes guided type fall arresters that meet recognized standards. An example is
where the design of the guided type fall arrester is such that the cam has to be pulled downwards for
it to engage with the anchor line, rather than doing so automatically. In this case, if the person is not
beneath the guided type fall arrester as he/she falls, the cam is unlikely to engage with the anchor line
and the fall is unlikely to be arrested.
L.2.6.5.6
The situation described in L.2.6.5.5 can arise when the connecting element is longer
than that used during type testing and certification of the guided type fall arrester or if the fall is not a
free fall, e.g. when a body snags on the structure during the fall or during a sliding fall.
L.2.6.5.7
Users should be aware of the potential danger of some guided type fall arresters where
the cam is open, i.e. not locked on to the anchor line, when the cam arm is in the horizontal position.
A backwards or sometimes sideways fall on a tensioned anchor line or rigid rail can cause a
horizontal load to be applied to the cam, keeping it open long enough not to arrest the fall. There have
been numerous fatalities caused in this way. These occurred mainly when using rigid rail systems.
L.2.6.5.8
Guided type fall arresters can be used as back-up devices on the safety line during rope
access activities. If guided type fall arresters are to be used as back-up devices, it is recommended
that they have cams that engage automatically with the anchor line during a fall.
L.2.6.6

Retractable type fall arresters

L.2.6.6.1
Retractable type fall arresters are normally used in fall arrest systems without another
back-up safety system. The retractable lanyard (a type of anchor line) retracts automatically back into
its case when not under tension by the user, with the advantage that, in theory at least, any fall would
be very short, i.e. just the distance taken for the brake to engage. Retractable type fall arresters can
be used in rope access systems to provide back-up in place of or in addition to the safety line. When
determining whether or not to use a retractable type fall arrester as part of a rope access system, the
advice given in L.2.6.6.2 to L.2.6.6.6 should be considered.
L.2.6.6.2
Unless the manufacturer specifically says otherwise, retractable type fall arresters should
only be used in the totally vertical plane and the retractable lanyard should not be allowed to pass
over an edge. This is for two reasons: to protect against abrasion or cutting of the retractable lanyard,
particularly when under tension, and because many retractable type fall arresters do not work
properly if any friction impedes the free running of the retractable lanyard (see L.2.6.6.4.).
L.2.6.6.3
Retractable type fall arresters which are allowed by the manufacturer to be used away
from the vertical plane and are used in this way require a special awareness by the user of particular
potential hazards, e.g. a pendulum fall of a type that could cause injury.
L.2.6.6.4
Most retractable type fall arresters require their retractable lanyards to extract from their
case at a certain speed before the locking mechanism starts to work. The required speed might not
be achieved in anything less than a free fall, e.g. if the retractable lanyard runs over an edge during a
fall or during an uncontrolled descent of the working line, i.e. where the user is not in full control of a
descending device.
L.2.6.6.5
A retractable type fall arrester should not be used in combination with a horizontal anchor
line unless the manufacturer of the retractable type fall arrester specifically advises that it may be.
Even so, it is recommended that tests are carried out to prove that they work together correctly. This
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applies particularly but not exclusively to flexible horizontal anchor lines. The elongation
characteristics of a horizontal anchor line can affect the correct functioning of some retractable type
fall arresters, causing a series of lock-on/release/lock-on/release actions during loading, e.g. in a fall.
L.2.6.6.6
Retractable type fall arresters should not be used in tandem (i.e. in pairs and at the same
time) unless this is specifically allowed by the manufacturer. This is because a lock-on/release action
similar to that described in L.2.6.6.5 can occur.
L.2.6.6.7
Users should read and understand thoroughly the information supplied by the
manufacturer before using retractable type fall arresters in rope access operations, to ascertain
whether or not they are suitable for the application in mind.
L.2.6.7

Horizontal anchor lines

L.2.6.7.1

General

L.2.6.7.1.1 Horizontal anchor lines, also known as horizontal lifelines, may be rigid, e.g. a rigid rail,
or flexible, e.g. a tensioned textile or steel-wire rope. As the name suggests, they are rigged in a
horizontal plane, usually within a tolerance of +/-15°. Horizontal anchor lines can be used as part of a
work restraint, rope access, work positioning, rescue or fall arrest system.
L.2.6.7.1.2 For work restraint systems, horizontal anchor lines are used to stop a person from
reaching zones where the risk of a fall exists, e.g. by the user being connected to the horizontal
anchor line by a lanyard of a length that prevents them from reaching the unprotected edge of a
building. When calculating the length of the lanyard, allowance should be made for any elongation
(sag) in the horizontal anchor line if it were to come under load.
L.2.6.7.1.3 For rope access systems, horizontal anchor lines can be used to provide variable anchor
points (i.e. positions on the horizontal anchor line) for the working line and the safety line.
L.2.6.7.1.4 For work positioning systems, horizontal anchor lines can provide variable anchor points
for the lanyards (fixed length or adjustable) used to connect the user to the structure or natural
feature.
L.2.6.7.1.5 For fall arrest systems, horizontal anchor lines can be useful in providing variable anchor
points for the lanyards (usually, energy absorbing lanyards) used to connect the user to the structure
or natural feature.
L.2.6.7.1.6 Both rigid and flexible horizontal anchor lines should only be installed and used by
competent persons, see L.3.4.6.
L.2.6.7.2

Rigid horizontal anchor lines

There are several types of rigid horizontal anchor line. Some use travellers (mobile anchor points),
which travel along the rigid horizontal anchor line and to which the user attaches him/herself. Other
types include a simple round-section rail (anchor rail) to which anchor slings may be attached or, for
rope access, the working line and safety line. Rigid horizontal anchor lines, including anchor rails, are
covered in more detail in Annex F, F.2.2.
L.2.6.7.3

Flexible horizontal anchor lines

L.2.6.7.3.1 Flexible horizontal anchor lines typically comprise textile or wire ropes tensioned in a
generally horizontal plane between two anchor points. The anchor devices that provide these anchor
points are known as extremity or end anchors. It is common, and often necessary to prevent sag, to
have intermediate anchors positioned strategically between these extremity anchors.
L.2.6.7.3.2 Flexible horizontal anchor lines may be permanently or temporarily installed. Permanent
systems should be designed, installed and tested under the control of their respective manufacturers.
Temporary flexible horizontal anchor lines are usually installed by users, who should have the
necessary practical and theoretical skills, i.e. competence, to install a safe system and to use it safely.
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L.2.6.7.3.3 Great care has to be taken not to over-tension the flexible horizontal anchor line during
installation, as over-tensioning can result in unforeseen and possibly unacceptable high loads at the
extremity anchors. In addition, particular attention needs to be paid to the potential loads that could be
applied to the extremity anchors should they be called upon to arrest a fall, which can be much higher
than might be expected. The applied loads in an incorrectly tensioned system can be catastrophic.
The loads should be calculated by a competent person and steps taken to ensure that the system is
safe, before it is used. See Part 2, Figure 2.4 for examples of multiplier effects caused by increase in
angles.
L.2.6.7.3.4 Clearance distances, which can be described as the distance in which the user would not
hit the ground, structure or natural feature during a fall in a way likely to cause injury, need to be
calculated accurately. They should allow for any deployment of an energy absorber and elongation
(sag) of the flexible horizontal anchor line when under load, e.g. during the arrest of a fall, and should
include at least an additional metre to act as a safety zone.
L.2.6.7.3.5 As well as providing protection in personal fall arrest systems, flexible horizontal anchor
lines can be used to provide protection against reaching zones where the risk of a fall exists (i.e. work
restraint) or to support the user while moving along a generally horizontal plane (i.e. work positioning).
When flexible horizontal anchor lines are used for support, e.g. the rope access technician needs to
be in tension or suspension, two of them should be used in parallel, i.e. two flexible horizontal anchor
lines side by side. Protected movement along the flexible horizontal anchor lines is achieved, for
example, by connecting short anchor lanyards with appropriate connectors between the user’s
harness and the flexible horizontal anchor line(s). These are moved along the flexible horizontal
anchor lines to aid access, either unsupported or supported, to various parts of the side of a structure
or natural feature.

L.3
L.3.1

Climbing techniques used for access
General

Three climbing methods are covered generally but not in detail: lead climbing, aid climbing and
traversing.
L.3.2

Lead climbing

L.3.2.1
By using the structure or natural feature for primary support, this access method allows a
rope access technician, equipped with an appropriate harness and safety line or safety lines, to climb
a structure or natural feature in any direction, without using their personal equipment for support. A
second rope access technician (the safety line controller) manages the safety line(s) using an
appropriate braking device, which protects the first (climbing) rope access technician in the event of a
fall. The braking device is normally anchored directly to the structure or natural feature so that, in the
event of a fall, the safety line controller would be able to disconnect from the system to summon help.
The safety line or safety lines is/are passed appropriately through connectors attached to re-anchors
at a frequency which minimizes the extent and severity of a fall. This is an advanced technique, which
relies on having the correct equipment and using it correctly. This method of access should be well
planned before being undertaken.
L.3.2.2

Selection criteria for lead climbing equipment include appropriate:

a) safety line(s), which should normally be dynamic ‘single’ mountaineering rope(s) and which
should be of sufficient length to allow lowering of the rope access technician, either as part of the
access/egress method or in an emergency;
b) harnesses, which should contain attachment points suitable for fall arrest;
c) braking devices, e.g. compatible with the safety line(s);
d) anchor slings or other devices to provide re-anchors;
e) connectors, which should have lockable gates.
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L.3.2.3

The route should be planned so that:

a) there are no obstructions in the path of a potential fall, i.e. there are correct clearance distances;
b) edges or abrasive or hot surfaces that may cause damage to equipment are avoided;
c) there is appropriate placement of the first and subsequent re-anchors to minimize the potential fall
distance;
d) there is always minimal slack in the safety line(s);
e) the safety line braking device is correctly operated by the safety line controller;
f)

it is possible to communicate adequately throughout the climb;

g) that a workmate retrieval could take place;
h) the possibility and potential consequences of user fatigue are taken into consideration.
L.3.2.4
The equipment and techniques used in lead climbing may be used in planes other than
vertical, e.g. in diagonal, horizontal or downward sloping situations, and also in aid climbing, where
the safety line is controlled by the safety line controller to protect the first rope access technician in
the event of a fall.
L.3.3

Aid climbing

L.3.3.1
In this access technique, the rope access technician is attached to the structure or
natural feature via the harness using anchor lanyards and/or fall arrest lanyards, often in combination
with anchor slings. It allows a rope access technician to move in any direction on a structure or
natural feature, either in tension, suspension or by using the structure or natural feature for support.
L.3.3.2
When aid climbing, the rope access technician should always have a minimum of two
independent points of attachment to the structure or natural feature. When working in suspension, a
third attachment is required to allow progression while maintaining the two independent points of
attachment.
L.3.3.3

Consideration should be given to the following:

a) planning the route to ensure a potential workmate retrieval could take place;
b) the selection and use of appropriate equipment, e.g. lanyard types and lengths with regard to
minimizing the potential fall distances and fall factors, particularly in vertical aid climbing
situations;
c) the avoidance of edges or abrasive surfaces that may cause damage to equipment;
d) the possibility and potential consequences of user fatigue;
e) the use of safety lines and the lead climbing method (see L.6.2) in combination with the aid
climbing technique;
f)

specific rescue methods that may be required when using this technique, e.g. where the distance
between the rope access technician and the structure would make rescue lifting methods difficult.

L.3.4

Traversing

L.3.4.1
Traversing means moving in a generally horizontal direction (including diagonal) and
usually consists of lead climbing, aid climbing or a combination of both. Consequently, traversing is
generally covered in L.3.2 and L.3.3. Additional guidance is given in L.3.4.2 to L.3.4.6 and L.2.6.7.
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L.3.4.2
Traverses should be set up and/or carried out such that they would prevent anything
more than a very short fall and a low impact load.
L.3.4.3
When traversing, the rope access technician should always have a minimum of two
independent points of attachment to the structure or natural feature.
L.3.4.4
Sometimes, traversing is carried out on anchor lines that are tensioned between
anchors, e.g. in ‘horizontal’ anchor line systems, which are rigged in a generally horizontal plane. In
tensioned systems such as these, the rope access technician is usually connected from their harness
to the anchor line by a short anchor lanyard (using appropriate connectors), which protects him/her
and allows progress along the anchor line. When the rope access technician needs to be in tension or
suspension, the method is used in combination with a second tensioned safety line to which the rope
access technician is attached by a second anchor lanyard.
L.3.4.5
Consideration of rescue and retrieval usually means that anchor lines are rigged through
a releasable system. For horizontal tensioned lines, a person or load may have secondary ‘tag’ or
‘back’ lines attached at either end.
L.3.4.6
When anchor lines are tensioned, the increase in the loads at the anchor, anchor line
terminations and other components in the system should be taken into account. The applied loads in
an incorrectly tensioned system can be catastrophic. The loads should be calculated by a competent
person and steps taken to ensure that the system is safe before it is used.
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Annex M (informative)
Use of tools and other work equipment
Introduction
Annex M gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

M.1

General

M.1.1
It is essential that rope access technicians are competent in the use of their tools,
especially power tools, and other work equipment when using them from anchor lines. Appropriate
training should be given on their correct use in such a situation. The advice given may be different
from that given for similar work on the ground and may involve additional precautions to be taken.
M.1.2
It is important that all tools and equipment are suitable for the work intended and
compatible with rope access techniques. In particular, they should not present a danger to the safe
operation or integrity of the suspension system.
M.1.3
Where tools and equipment are carried by the rope access technician, appropriate steps
should be taken to prevent them being dropped or falling on to people below.
M.1.4
All electrical equipment, plugs, sockets, couplers, leads etc. should be suitable for the
environment in which they are to be used.
M.1.5
Control measures should be implemented to minimize the potential for injury in the event
of the rope access technician losing control of tools or equipment. Examples of control measures
include self-actuating cut-off devices (so-called dead-man’s handles) or rigging tools in such a way
that, if control is lost, they swing away from the user.
M.1.6
Where a rope access technician has to work with restricted vision and/or hearing (e.g.
when using a welding mask), it is recommended that consideration be given to providing a second
rope access technician to act as a watchman to protect against potential problems, e.g. fire or
damage to equipment. The watchman should be positioned close by the rope access technician who
is working with restricted vision and/or hearing.

M.2

Small tools and equipment

M.2.1
Work using rope access techniques is generally more exposed than most other work
methods. It usually requires the rope access technician to be in close proximity to the work itself and
to any power source being used. As a result, certain tools, which can be used quite safely with
conventional access systems, could cause risks to the rope access technician or to their suspension
equipment, unless great care is taken. The site-specific additional risks posed by using tools and
equipment in conjunction with rope access should be identified as part of the risk assessment and
briefed to all rope access technicians and supporting staff before work begins.
M.2.2
In many cases, the greatest danger is of dropping the tools on to people below.
Therefore, to guard against this, small tools such as hammers, trowels and drills should be securely
attached to the rope access technician’s harness, e.g. by appropriate cords or lanyards, or to an
independently suspended line. Alternatively, small items could be carried in a suitable container, e.g.
a bucket or bag, securely attached to the rope access technician’s harness. Where tools are carried
like this, it is assumed that they will not be of such a weight that they might cause a significant
reduction in the factor of safety of the suspension system, either as a whole or any part of it.
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M.2.3
Where a tool needs to be pressed hard against the work face, measures may be
necessary to stabilize the rope access technician to counter the reactive force, e.g. by using an
anchor lanyard of appropriate length attached to the structure.
M.2.4
It is essential that moving parts of tools are kept clear of the operator, power leads and
the suspension equipment.

M.3

Power leads

M.3.1
Power leads (e.g. electrical cables or pneumatic hoses) could become entangled with the
suspension system or be cut or fractured through abrasion or by any tools being used. Therefore,
they should be kept clear of the rope access technician and of the tool's moving parts.
M.3.2
The connections between the various lengths of a lead should be constructed or
assembled to be self-supporting for the length of their drops. In some cases, they might need to be
adequately supported or secured to enable them to carry their own weight. For instance, they could
be secured to and supported by a suitable suspension rope. Particular care should be taken to avoid
placing tensile or dynamic loads on plugs, terminals etc.
M.3.3
Cordless power tools avoid the difficulties associated with leads (see M.3.1) and are
recommended where they are suitable for the work to be carried out.

M.4

Bulky, awkward or heavy equipment

M.4.1
Bulky, awkward or heavy equipment (e.g. over 8 kg), that might interfere with safe
working or affect the safety of the suspension equipment or any part of it, e.g. by the increase in
mass, should be fitted with a separate suspension system secured to an independent anchor.
Anchors and suspension ropes used for equipment should be clearly identified to avoid confusion with
those used to support persons.
M.4.2
Equipment should be suspended correctly balanced so that it can be positioned and
moved easily to its various work locations. It should be properly supported against the work face and
be stable while in use. Several suspension lines may have to be fitted to the tool to enable it to be
moved easily about the work face. This can normally be achieved by fixing light anchors around the
work face.
M.4.3
Workers using bulky, awkward or heavy equipment should be able to position
themselves and their suspension equipment well away from any moving parts. If this is not possible,
then extra guards or shields should be fitted. Effective communication between those working the
tools and those manipulating the suspension ropes is essential. Two-way radios may be necessary to
achieve this.
M.4.4
When working in conjunction with an alternative or ancillary lifting system, rope access
technicians and their equipment should be protected, e.g. against the risk of entanglement or
crushing.

M.5

Hot work

M.5.1
Care should be taken by the rope access technician to protect against potential personal
injury while carrying out hot work, e.g. by sealing the gap between overalls and boots or sleeves and
gloves to prevent hot material such as weld or grit entering.
M.5.2
For certain types of hot work, rope access equipment such as anchor lines and
harnesses may need special protection, e.g. anchor lines could be protected in the immediate hotwork area by attaching heat resistant anchor line protectors around them.
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M.6

Blasting, spraying and jetting from anchor lines

M.6.1
Before work commences, training is necessary to cover the precautions and techniques
required to deal with the additional hazards of using high-pressure tools when associated with rope
access, over and above standard safety measures for using this equipment on the ground.
M.6.2
Where equipment is operated by air or water, consideration should be given to
supporting or guarding the hoses and ancillary equipment, where appropriate, to ensure that they will
not be damaged or come uncoupled through carrying their own weight and thus become a hazard for
the rope access technician and his/her equipment. Hose connections to the tools should be checked
before use and provision should be made so that the air/water supply can be turned off in an
emergency. Only certified hoses and fittings should be used. Hose whip checks or hose coupling
safety locks or both should be fitted to the hoses. Hoses should be firmly secured close to the
operator. Hoses should be fully uncoiled when in use.
M.6.3
Before carrying out ultra-high-pressure water jetting, blasting or spraying, steps should
be taken to minimize the likelihood of injury or damage to rope access equipment, e.g. if the lance or
blast nozzle is inadvertently pointed at any part of the user’s body (or that of another person) or at
vulnerable rope access equipment. Protection could be achieved by various means, e.g. using a
lower pressure and/or, for the prevention of injury, by providing suitable protection to the legs and feet
such as leg guards, protective over-boots or metatarsal guards. The length of the lance could be
extended to make it difficult for the user to point the blast nozzle at his/her body. Appropriate
attachments with resistance to cutting, melting and abrasion should be used when any grinding
/welding/ blasting /ultra-high-pressure water jetting works are undertaken.
M.6.4
Where the reaction from the high-pressure tools could unbalance the rope access
technician and cause an accident, subsidiary anchor lines should be used to tension the rope access
technician in position.
M.6.5
Exclusion zones (buffer zones) should be established to keep unauthorised personnel
away from the blast area and to protect against other hazards, e.g. falling or flying debris and noise,
and the possibility of the lance being dropped onto them.
M 6.6
It is essential that a good communications system is established. Pre-arranged hand
signals are often used because a microphone is unsuitable when blasting, due to the noise. A
common and effective technique to attract the blaster’s attention is for the Level 3 to cut off the air
supply.
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Annex N (informative)
Recommended list of information to be kept on site
Introduction
Annex N gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

N.1

List of information

The following list gives details of information recommended to be kept on site. While some of this
information would need to be hard copy (i.e. paper), other information could be in an electronic
format:
a) a copy of the employer's employment liability insurance;
b) a copy of a letter from the insurance company acknowledging that they will give third party cover
for the method of work (i.e. rope access);
c) an equipment log, (e.g. a manifest or other suitable record) which lists all the equipment on site
with sufficient identification to enable cross reference to inspection records or certificates of
conformity, together with recommended safe working load, working load limit or maximum or minimum
rated load, as and where appropriate. (On projects of short duration, under about eight weeks, these
logs may be kept at the head office.);
d) the location of and access to the information supplied by the manufacturer for the equipment on
site, as listed in the equipment log;
e) information about the use and care of any chemicals that may be used on site;
f)

a safety method statement including typical work details and standard practices;

g) personal log books, to be carried by all persons who are working using rope access techniques;
h) under certain jurisdictions, a construction phase health and safety plan;
i)

under certain jurisdictions, notification of the work, to be displayed on site.
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Annex O (informative)
Protecting rope access technicians against environmental
conditions
Introduction
Annex O is one of a number of informative annexes in Part 3 of this code of practice. Previous
editions of Annex O dealt solely with the effect of wind and height on working times. This edition is a
major revision and has a change of title. Annex O now gives information and advice on protecting
rope access technicians against four types of environmental conditions, covered in four sections: O.2,
Protecting against windy conditions, O.3, Protecting against wet and cold conditions, O.4, Protecting
against hot conditions and O.5, Protecting against ultra-violet radiation. The information contained in
these four sections has been gathered from various sources. Some general advice applicable to all
the types is given in O.1.
Annex O is intended for rope access managers, rope access safety supervisors and rope access
technicians who may be called upon to plan and carry out work in any or all of the environmental
conditions covered by this document.
Three of the sections, O.3, O.4 and O.5, describe some medical problems that can affect rope access
technicians while working in the relevant environment. Signs and symptoms of such medical
conditions are given as well as advice on initial treatment and prevention. For clarification, signs are
what someone observes in a person, while symptoms are what the person experiences. It should be
noted that some of these signs and symptoms may not be exclusive to the medical problem being
covered, i.e. they could relate to an unassociated medical condition.
It should also be noted that Annex O deals only with the potential effect of the relevant environmental
condition on the rope access technician themselves, and not on the equipment he/she is using.
Information on equipment can be found in Part 2 of this code of practice.
Annex O should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further information, readers should refer to relevant
specialist publications.
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O.1 General advice
O.1.1
Working in any of the environmental conditions covered by Annex O can be hazardous.
Before starting work in any of these conditions, and during the work, consideration should be given as
to whether it is really necessary to do so such work or whether it could be delayed until more
appropriate conditions prevail. Consulting weather forecasts and on-site monitoring equipment is
recommended.
O.1.2
Adverse weather should be considered when carrying out a risk assessment for a given
task. There should be a risk assessment that specifically takes the relevant environmental conditions
into account, as well as the nature of the task and the nature of the site – see Part 3, Annex B for
information on risk assessments. Risk assessment should be ongoing as well as initial and should
take account of changing environmental conditions. Rope access work should not be undertaken
when the environmental conditions are such that they would pose an unacceptable risk to the
personnel involved.
O.1.3
There should be a rescue plan, and appropriate emergency equipment and resources
should be in place or readily accessible.
O.1.4
The environmental conditions covered in Annex O can affect the number of consecutive
hours that a rope access technician could be expected to work safely. Employers should be aware
that, in such conditions, periods of consecutive working might need to be reduced.
O.1.5
The rope access safety supervisor should be the person to determine whether any given
condition at the worksite is compromising or is likely to compromise safety for the rope access
technicians. He/she should have the authority to instruct the rope access team to cease work and
vacate the immediate work site in such circumstances. The rope access safety supervisor should act
on his/her own authority or as a result of a request by any rope access technician or involved third
party (e.g. site manager; standby boat) that feels the environmental conditions are unsafe. In addition,
a rope access technician should be allowed to make his/her own decision to cease work if he/she
considers the conditions to be unsafe.
O.1.6
Wearable technology could help to improve the safety of rope access technicians by
monitoring vital signs and other important information to help them be aware of how their body is
responding to the environment, e.g. by tracking heart rate, temperature, UV index, perspiration and
activity levels.
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O.2
O.2.1

Protecting against windy conditions
Overview

O.2.1.1
The information and guidance contained in this section of Annex O (O.2) covers taking
steps to combat the wind; provides the Beaufort wind force scale; gives wind speed measurement
units and conversion factors, and other specific guidance. For some general guidance on working in
the environmental conditions covered by Annex O, see O.1.
O.2.1.2
Wind speeds, working height and inclement weather such as rain and cold are likely to
affect working times when working at height. Winds in excess of 37 km/h; 23 mph; 20 knots; 10.3 m/s
(conversions are approximate) are likely to affect a person’s balance, with an increased risk of a fall
from a height. Cold winds can contribute to the onset of fatigue and hypothermia: see O.3.
O.2.1.3
High winds can cause large quantities of grit to become airborne, e.g. as in a sandstorm,
which can cause eye injuries and damage to safety equipment.
O.2.1.4
High winds can cause unsecured rope ends to blow around and potentially become
entangled, e.g. with moving machinery or vehicles.
O.2.1.5
Nearby objects such as trees and overhead power lines can become dangerous in windy
conditions and potentially affect the safety of the working area.
O.2.1.6
Without careful attention, high winds can dislodge unsecured tools from working
platforms and materials such as roofing; cladding; signage can be blown away, with the risk of injury
to people in the working area and even to those outside of existing exclusion zones below.
O.2.1.7
High winds, particularly gusting high winds, can affect the stability of a rope access
technician when suspended from the anchor lines such that he/she could be blown into the side of
buildings, structures or natural features (e.g. a rock face) with the possibility of serious injury.
O.2.1.8
Weather forecasts usually give mean wind speeds. While this is useful information, it is
very important to take predicted gust speeds into consideration when deciding whether work at height
should go ahead or continue. If gust speeds are not known, the approximation gust speed equals
twice mean speed may be used as a general guide for all heights up to 35 m. Twice the wind speed
means four times the pressure. When comparing speeds quoted in forecasts, a general rule is that
10 m/s = 36 km/h = 20 knots = 23 mph.
O.2.1.9
Even when the wind speed is considered acceptable to work in, it is likely to be windier
higher up, as wind speed normally increases with height. In addition, various factors, e.g. building
shape, can affect localized wind speed and direction, which can vary throughout a worksite. Wind
speed can also be increased by being funnelled through gaps between high buildings, hills or other
surrounding features.
O.2.1.10
Table O.2.1 gives the Beaufort wind force scale (generally referred to as the Beaufort
scale), which is an empirical measure that relates wind speed to observed conditions at sea or on
land. In fact, the Beaufort wind force scale is a measure of wind speed and not of force in the
scientific sense. The scale is given up to Force 12. Higher forces exist but are considered irrelevant
for this annex.
O.2.1.11
Observed conditions can be very useful in judging wind speed if there is no anemometer
available. The wind speeds in the table are given in kilometres per hour (km/h); miles per hour (mph);
knots and metres per second (m/s). Table O.2.2 gives conversion factors for these wind speed
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measurement units. It should be noted that in Table O.2.1, the wave heights given are for the open
sea and not along the shoreline.
O.2.1.12
The Beaufort wind force scale is based on a ten-minute mean wind speed, in knots, and
measured 10 m above the ground. (At 2 m above the ground, the wind speed is likely to be around
30 % to 50 % less than the figures quoted.)

O.2.2

Taking steps to combat the wind

O.2.2.1
It is important to access a local weather forecast prior to starting a rope access task and
to get regular updates, so that an understanding can be gained of how the weather behaves in the
given area when comparing to the initial forecast, e.g. occurrences of sudden turbulence. Local
knowledge may also provide useful information when assessing this.
O.2.2.2
There is no definitive maximum wind speed at which rope access work should be
stopped, as this depends on many factors, e.g. place of work; company policy; nature of the task. In
other trades, recommendations vary for maximum wind speeds at which work should be stopped. The
recommendation for falsework is that a maximum working wind force during operations is Force 6 on
the Beaufort scale. This equates to 10.8 to 13.9 m/s. For roofing work, e.g. laying or handling profiled
single-skin sheets at roof level, it is recommended that work should stop when the mean wind speed
reaches 23 mph, gusting to 35 mph or over (10.3 m/s or Force 5 on the Beaufort scale). For
lightweight materials, e.g. insulation boards, this is lowered to 17 mph, gusting to 26 mph or over
(7.6 m/s or Force 4 on the Beaufort scale).
O.2.2.3
Bearing in mind the wind speed limit examples given in O.2.2.2, for rope access
technicians, a limit for direct exposure to wind of benign temperature from the Beaufort scale 4 to 5
(8.0 to 10.8 m/s; 28.7 to 38.9 km/h; 15.5 to 21 knots; 18 to 24.2 mph) could be appropriate. These
values seem to be within the limits of other industry guidance and are reasonably conformable if work
periods are taken into consideration and modified where thought necessary. When working at the
upper end of these values, suitable measures may be required, such as more frequent breaks and
additional or more appropriate protective equipment, e.g. clothing.
O.2.2.4

Some points to consider during a risk assessment for working in windy conditions are:

a)

effective communications, e.g. by using radios; pre-planned hand signals;

b)

regular monitoring of wind speed and variability;

c)

whether access and egress can be affected by the wind, including any emergency and rescue
procedures;

d)

whether steps can be taken to minimize or eliminate the risk and potential consequences of
rope access technicians being dislodged and blown into the building, structure or natural
feature during high or gusting wind conditions, e.g. by rigging short drops or limiting the drop by
the use of re-anchors, lateral restraint or other temporary work-positioning aids;

e)

whether high winds are likely to affect the well-being of the rope access technician. High winds
in cold conditions can cause both physical and mental fatigue. Wind chill can add to the risk of
hypothermia and frostbite (see O.3.2). Regular buddy checking and frequent breaks are
recommended in these conditions.

NOTE

The list is non-exhaustive.
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O.2.2.5
Steps can sometimes be taken to combat the effects of the wind by the use, for example,
of containment sheeting, containment netting or other types of barrier, or by working on the lee side of
a building, structure or natural feature, rather than in an exposed area.
O.2.2.6
Different wind speeds can affect continuous working times when working at height. For
rope access, these times are likely to vary considerably, depending on factors such as the ambient air
temperature, the height above ground and the precise nature of the worksite, e.g. working in
suspension or on an inclined surface such as a pitched roof or an embankment.

O.2.3

Additional guidance

O.2.3.1

In windy conditions, care should be taken to protect against various hazards, such as:

a)

foreign objects blowing into the eyes, e.g. grit, which can be addressed by the use of safety
goggles;

b)

rope entanglement (see Part 2, 2.11.3.1);

c)

sandstorms, which can injure rope access technicians and cause damage to equipment;

c)

flying debris, e.g. sheeting panels; scaffold boards; roofing tiles, which could injure rope access
technicians;

d)

excessive slack in the safety line caused by the wind blowing it through the back-up device,
which could compromise safety by increasing the potential fall distance;

e)

combined swell and wave height when working over water.

O.2.3.2
In addition to the standard contents, first-aid kits should include equipment specific to the
hazards likely to be encountered, e.g. eye wash; emergency thermal blanket.
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Table O.2.1 – The Beaufort wind force scale
Beaufort
Force

0

1

2

3

4

5

6

7

8

9

10

11

12

Description

Signs

Wind speed

Calm

Land: calm. Smoke rises vertically
Sea: flat

<1 km/h
<0.7 mph
<0.6 knots
<0.3 m/s

Light air

Light breeze

Gentle breeze

Moderate breeze

Fresh breeze

Strong breeze

Land: wind direction is shown by smoke drift but not by wind
vane
Sea: ripples without crests
Land: wind is felt on the face; leaves rustle; wind vanes move
Sea: small wavelets; crests of glassy appearance, not breaking

0m
0 ft

1.1 to 5.5 km/h
07 to 3.4 mph
0.6 to 3 knots
0.3 to 1.5 m/s

0 m to 0.2 m
0 ft to 1 ft

5.5 to 11.9 km/h
3.4 to 7.4 mph
3 to 6.4 knots
1.5 to 3.3 m/s

Land: leaves and small twigs move steadily; small flags extend
Sea: large wavelets; crests starting to break; scattered
whitecaps

11.9 to 19.7 km/h
7.4 to 12.2 mph
6.4 to 10.6 knots
3.3 to 5.5 m/s

Land: wind raises dust and loose paper; small branches move
Sea: small waves with breaking crests; fairly frequent
whitecaps

19.7 to 28.7 km/h
12.2 to 17.9 mph
10.6 to 15.5 knots
5.5 to 8 m/s

Land: small trees in leaf sway; moderate size branches move
Sea: moderate waves; many whitecaps; small amounts of
spray

28.7 to 38.8 km/h
17.9 to 24.1 mph
15.5 to 21 knots
8 to 10.8 m/s

Land: large branches move; wires whistle; umbrella use difficult
Sea: long waves form; frequent white foam crests; some
airborne spray

Wave height

0.2 m to 0.5 m
1 ft to 2 ft
0.5 m to 1 m
2 ft to 3.5 ft
1 m to 2 m
3.5 ft to 6 ft
2 m to 3 m
6 ft to 9 ft

38.8 to 49.9 km/h
24.1 to 31 mph
21 to 26.9 knots
10.8 to 13.9 m/s

3 m to 4 m
9 ft to 13 ft

49.9 to 61.8 km/h
31 to 38.4 mph
26.9 to 33.4 knots
13.9 to 17.2 m/s

High
wind/Moderate
gale

Land: whole trees are in motion; walking against the wind is
difficult
Sea: sea heaps up; foam blown from breaking waves;
moderate spray

Gale/Fresh gale

Land: twigs break from trees; difficult to walk against the wind;
Sea: high waves with breaking crests; streaks of foam;
considerable spray

61.8 to 74.6 km/h
38.4 to 46.3 mph
33.4 to 40.3knots
17.2 to 20.7 m/s

Sea: high waves; crests sometimes roll over; dense foam;
much airborne spray

74.6 to 88.1 km/h
46.3 to 54.8 mph
40.3 to 47.6 knots
20.7 to 24.5 m/s

Storm/Whole
gale

Land: trees are broken or uprooted; structural damage likely
Sea: very high, tumbling waves; overhanging crests; much
foam and spray

88.1 to 102.4 km/h
54.8 to 63.6 mph
47.6 to 55.3 knots
24.5 to 28.4 m/s

Violent storm

Land: widespread damage likely
Sea: exceptionally high waves; foam-covered sea; very large
spray; bad visibility

102.4 to 117.4 km/h
63.6 to 72.9 mph
55.3 to 63.4 knots
28.4 to 32.6 m/s

Land: widespread destruction; unsecured objects hurled about
Sea: huge waves; sea completely white with foam; driving
spray; bad visibility

>117.4 km/h
>72.9 mph
>63.4 knots
>32.6 m/s

Strong gale

Hurricane
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Table O.2.2 – Wind speed measurement units and conversion factors

Wind speed measurement unit

Conversion factor

1 kilometre per hour
1
(km/h or kph)

=

0.621 miles per hour
(mph)

1 kilometre per hour
(km/h or kph)

=

0.540 knots
2
(kn or kt)

1 kilometre per hour
(km/h or kph)

=

0.278 metres per second
(m/s)

1 mile per hour
(mph)

=

1.61 kilometres per hour
(km/h or kph)

1 mile per hour
(mph)

=

0.869 knots
3
(kn or kt)

1 mile per hour
(mph)

=

0.447 metres per second
(m/s)

1 knot
(kn or kt)

=

1.852 kilometres per hour
(km/h or kph)

1 knot
(kn or kt)

=

1.152 miles per hour
(mph)

1 knot
(kn or kt)

=

0.514 metres per second
(m/s)

1 metre per second
(m/s)

=

3.60 kilometres per hour
(km/h or kph)

1 metre per second
(m/s)

=

2.237 miles per hour
(mph)

1 metre per second
(m/s)

=

1.944 knots
(kn or kt)

NOTE 1

km/h and kph are two recognized symbols for kilometres per hour.

NOTE 2

The abbreviations for knots kn and kt are interchangeable.

NOTE 3

There are two different types of knots. A knot is defined as a nautical-mile per hour. In the UK, a
nautical mile is defined as 6080 feet, whereas internationally a knot is defined as 1.852 km (or
6076.12 feet). This means that 0.0639 % should be added to UK knots to get international knots.
International knots are used in this table. The small difference is usually not significant.
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O.3
O.3.1

Protecting against wet and cold conditions
Overview

O.3.1.1
Information in this section of Annex O (O.3) is provided on wind chill, hypothermia and
frostbite, which are risks associated with working in wet or cold conditions, and advice is given on how
to deal with them. There is also advice on choosing a clothing system to protect against the cold and
wet. For some general guidance on working in the environmental conditions covered by Annex O, see
O.1.
O.3.1.2
While O.3 focuses on work outdoors, much of the information and guidance would also
apply to working indoors in wet or cold conditions, e.g. cold stores.
O.3.1.3
Water conducts heat away from the body 25 times faster than air. Consequently, being
wet can soon lead to hypothermia, especially in cool or cold conditions. In cold conditions,
hypothermia can lead to frostbite. Wind can exacerbate the cooling effect by what is known as wind
chill. Hypothermia can occur even in warm or hot weather if the water is cold, e.g. when becoming
drenched by water from a cold river or sea. It is essential, therefore, to stay warm and dry.

O.3.2

Wind chill

O.3.2.1
In addition to the ambient temperature, the cooling effect of the wind needs to be taken
into account when protecting against the cold. The greater the speed of the wind, the more rapidly
unprotected parts of the body lose heat, causing the temperature of the skin and the core temperature
of the body to drop. This can lead to hypothermia (see O.3.3) and frostbite (see O.3.4). For guidance
on the prevention of hypothermia and frostbite, see O.3.5 and for staying warm and dry, see O.3.6.
O.3.2.2
The wind chill chart shown in Table O.3.1 is taken from work done by the US National
Weather Service and is designed to show how cold air feels on the skin. It is based on the results of
tests on heat loss from the exposed skin of human volunteers. As an example, Table O.3.1 shows
that when the temperature is 15 °F and the wind speed is 30 miles per hour, the wind chill effectively
reduces the temperature to -5 °F. The information in Table O.3.1 is presented in degrees Fahrenheit
(°F) and miles per hour (mph). Table O.3.2 shows the same information as Table O.3.1 but has been
converted from the original table to degrees Celsius (°C). Table O.3.3 shows the same information as
Table O.3.2 but with miles per hour (mph) converted to kilometres per hour (km/h or kph).
O.3.2.3
Tables O.3.1, O.3.2 and O.3.3 also include a frostbite indicator, showing the points at
which the combination of temperature, wind speed and exposure time produces frostbite in humans.
The unshaded area and the two shaded areas show how long a person can be exposed before
frostbite develops. For example, a temperature of -17 °C/0 °F and a wind speed of 24 km/h/15 mph
are shown to produce a wind-chill temperature of -28 °C/-19 °F. Under these conditions, exposed skin
can freeze in 30 minutes.
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Table O.3.1 – The effect of wind chill in degrees Fahrenheit and miles per hour
Wind
speed
mph
0
5
10
15
20
25
30
35
40
45
50
55
60

Temperature °F
35
31
27
25
24
23
22
21
20
19
19
18
17

30
25
21
19
17
16
15
14
13
12
12
11
10

25
19
15
13
11
9
8
7
6
5
4
4
3

20
13
9
6
4
3
1
0
-1
-2
-3
-3
-4

15
7
3
0
-2
-4
-5
-7
-8
-9
-10
-11
-11

10
1
-4
-7
-9
-11
-12
-14
-15
-16
-17
-18
-19

5
-5
-10
-13
-15
-17
-19
-21
-22
-23
-24
-25
-26

0
-11
-16
-19
-22
-24
-26
-27
-29
-30
-31
-32
-33

-5
-16
-22
-26
-29
-31
-33
-34
-36
-37
-38
-39
-40

-10
-22
-28
-32
-35
-37
-39
-41
-43
-44
-45
-46
-48

-15
-28
-35
-39
-42
-44
-46
-48
-50
-51
-52
-54
-55

-20
-34
-41
-45
-48
-51
-53
-55
-57
-58
-60
-61
-62

-25
-40
-47
-51
-55
-58
-60
-62
-64
-65
-67
-68
-69

-30
-46
-53
-58
-61
-64
-67
-69
-71
-72
-74
-75
-76

-35
-52
-59
-64
-68
-71
-73
-76
-78
-79
-81
-82
-84

-34
-43
-47
-50
-52
-53
-55
-56
-57
-58
-59
-59
-60

-37
-47
-51
-53
-56
-57
-58
-60
-61
-62
-63
-63
-64

Key
Non-bold numbers
Temperature with wind-chill effect
Unshaded area
Frostbite occurs in 30 minutes
Lightly shaded area
Frostbite occurs in 10 minutes
Darker shaded area
Frostbite occurs in 5 minutes
Source: United States National Weather Service
Table O.3.2 – The effect of wind chill in degrees Celsius and miles per hour
Wind
speed
mph
0
5
10
15
20
25
30
35
40
45
50
55
60

2
1
-3
-4
-4
-5
-6
-6
-7
-7
-7
-8
-8

-1
-4
-6
-7
-8
-9
-9
-10
-11
-11
-11
-12
-12

Key
Non-bold numbers
Unshaded area
Lightly shaded area
Darker shaded area
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-4
-7
-9
-10
-12
-13
-13
-14
-14
-15
-16
-16
-16

Temperature °C
(Converted from °F to nearest whole degree Celsius)
-7
-9
-12 -15 -18 -21 -23 -26 -29
-11 -14 -17 -21 -24 -27 -30 -33 -37
-13 -16 -20 -23 -27 -30 -33 -37 -41
-14 -18 -22 -25 -28 -32 -36 -39 -43
-16 -19 -23 -26 -30 -34 -37 -41 -44
-16 -20 -24 -27 -31 -35 -38 -42 -46
-17 -21 -24 -28 -32 -36 -39 -43 -47
-18 -22 -26 -29 -33 -37 -41 -44 -48
-18 -22 -26 -30 -34 -38 -42 -46 -49
-19 -23 -27 -31 -34 -38 -42 -46 -50
-19 -23 -27 -31 -35 -39 -43 -47 -51
-19 -24 -28 -32 -36 -39 -43 -48 -52
-20 -24 -28 -32 -36 -40 -44 -48 -52

-32
-40
-44
-46
-48
-50
-51
-52
-53
-54
-55
-56
-56

Temperature with wind-chill effect
Frostbite occurs in 30 minutes
Frostbite occurs in 10 minutes
Frostbite occurs in 5 minutes
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Table O.3.3 – The effect of wind chill in degrees Celsius and kilometres per hour
Wind
speed
km/h
(kph)
0
8
16
24
32
40
48
56
64
72
80
89
97

Temperature °C
(Converted from °F to nearest whole degree Celsius)
2
1
-3
-4
-4
-5
-6
-6
-7
-7
-7
-8
-8

-1
-4
-6
-7
-8
-9
-9
-10
-11
-11
-11
-12
-12

-4
-7
-9
-10
-12
-13
-13
-14
-14
-15
-16
-16
-16

-7
-11
-13
-14
-16
-16
-17
-18
-18
-19
-19
-19
-20

Key
Non-bold numbers
Unshaded area
Lightly shaded area
Darker shaded area

O.3.3

Hypothermia

O.3.3.1

Overview

-9
-14
-16
-18
-19
-20
-21
-22
-22
-23
-23
-24
-24

-12
-17
-20
-22
-23
-24
-24
-26
-26
-27
-27
-28
-28

-15
-21
-23
-25
-26
-27
-28
-29
-30
-31
-31
-32
-32

-18
-24
-27
-28
-30
-31
-32
-33
-34
-34
-35
-36
-36

-21
-27
-30
-32
-34
-35
-36
-37
-38
-38
-39
-39
-40

-23
-30
-33
-36
-37
-38
-39
-41
-42
-42
-43
-43
-44

-26
-33
-37
-39
-41
-42
-43
-44
-46
-46
-47
-48
-48

-29
-37
-41
-43
-44
-46
-47
-48
-49
-50
-51
-52
-52

-32
-40
-44
-46
-48
-50
-51
-52
-53
-54
-55
-56
-56

-34
-43
-47
-50
-52
-53
-55
-56
-57
-58
-59
-59
-60

-37
-47
-51
-53
-56
-57
-58
-60
-61
-62
-63
-63
-64

Temperature with wind-chill effect
Frostbite occurs in 30 minutes
Frostbite occurs in 10 minutes
Frostbite occurs in 5 minutes

O.3.3.1.1
Hypothermia is a condition which occurs when the core temperature of the body drops
below that required for it to function normally. This is generally considered to be anything less than
35 °C (95 °F). Hypothermia often leads to a state of confusion, which increases the possibility of
making serious errors of safety. Severe hypothermia can be fatal.
O.3.3.1.2
Body temperature is usually maintained naturally near a constant level of 36.5 °C to
37.5 °C (97.7 °F to 99.5 °F). However, if a person is exposed to cold and the body is unable to
replenish the heat that is being lost, the body's core temperature falls. This can occur due to
excessive cold but also due to health problems that decrease a person's ability to generate heat.
Examples of such health problems are diabetes; thyroid conditions; severe trauma; the use of drugs
or alcohol. When the body’s core temperature falls below the normal temperature range for a
prolonged period, hypothermia can occur.
O.3.3.2

Signs and symptoms

O.3.3.2.1

General

O.3.3.2.1.1 An early sign of hypothermia is constant shivering. Shivering itself is actually a good
sign, as it shows that a person's heat control system is still working. The shivering may be enough to
counter the hypothermia to some extent. Uncontrollable shivering, disorientation and incoherence, i.e.
a state of confusion, are signs of hypothermia and action to combat these conditions should be taken
immediately they are recognized in someone. People with a body temperature of 32 ˚C or lower
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usually stop shivering completely. This is a sign that their condition is deteriorating and emergency
medical help is required. There is a risk of death from heart failure.
O.3.3.2.1.2 The level of confusion a person suffering from hypothermia can experience can increase
dramatically. For example, it is not uncommon for casualties to be so confused that, despite the cold,
they start to remove their clothing (known as paradoxical undressing).
O.3.3.2.2

Mild hypothermia

Mild cases of hypothermia (body temperature generally between of 32 ˚C and 35 ˚C/90 ˚F and 95 ˚F)
include symptoms such as:
a)

constant shivering;

b)

tiredness;

c)

low energy;

d)

cold or pale skin;

e)

fast breathing (hyperventilation).

O.3.3.2.3

Moderate hypothermia

Moderate cases of hypothermia (body temperature generally between 28 ˚C and 32 ˚C/82 ˚F and
90 ˚F) include signs and symptoms such as:
a)

being unable to think or pay attention;

b)

confusion and memory loss;

c)

loss of judgement and reasoning;

d)

difficulty moving around and loss of co-ordination, e.g. clumsy movements;

e)

drowsiness;

f)

slurred speech;

g)

exhaustion;

h)

slow, shallow breathing (hypoventilation).

O.3.3.2.4

Severe hypothermia

The signs of severe hypothermia (body temperature below 28 ˚C/82 ˚F) include:
a)

unconsciousness;

b)

shallow or no breathing;

c)

weak, irregular or no pulse;

d)

dilated pupils.
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O.3.3.3

Treatment

O.3.3.3.1

General

O.3.3.3.1.1 Prevention is better than cure, see O.3.5, but if hypothermia does occur, the guidance in
O.3.3.3 should be helpful.
O.3.3.3.1.2 Consideration should be given to standard first aid protocols for other medical conditions,
e.g. injuries. Treatment should be carried out in a safe area.
O.3.3.3.1.3 Hypothermia is treated by preventing further body heat being lost and by gently
rewarming the casualty. For mild hypothermia, some physical exercise by the casualty can be helpful
in rewarming the body. Immediate medical attention should be sought if it is suspected that someone
has more than mild hypothermia, because of its potential threat to life.
O.3.3.3.1.4 There are several methods of rewarming the casualty: passive external rewarming,
active external rewarming and active internal rewarming. For anything other than passive external
rewarming for mild hypothermia, treatment should only be by a competent medical professional.
O.3.3.3.1.5 Passive external rewarming is suitable for cases of mild hypothermia. It involves using
body heat or ambient room temperature to aid the casualty’s body in rewarming itself. This includes
moving to a warmer environment, the use of insulated dry clothing and wrapping in blankets or any
other non-toxic insulating material available.
O.3.3.3.1.6 Active external rewarming, which is suitable for moderate cases of hypothermia,
involves applying warming devices externally, such as a heating blanket, a warm water bottle placed
on the chest, neck, under the arms or in the groin or a warm water bath, all which should be within the
temperature range 38 °C to 42 °C (100 °F to 108 °F) but see O.3.3.3.3.2.
O.3.3.3.1.7 Active internal rewarming is sometimes used in cases of severe hypothermia. Active
internal warming is hazardous and should only be done in hospital. The process involves procedures
such as intravenously applied warmed fluids; irrigation of body cavities with warmed fluids; inhalation
of warm, humidified air; extracorporeal rewarming, which means the blood is warmed outside the
body before being returned to it. Extracorporeal rewarming is the fastest method for those with severe
hypothermia.
O.3.3.3.2

Caring for a casualty while awaiting professional medical help

O.3.3.3.2.1 While waiting for professional medical help to arrive, some actions, such as the ones
listed in a) to k), can be taken to help a casualty that is suffering from hypothermia.
a)

Remember that it is important to handle anyone with hypothermia gently and carefully.

b)

Protect the casualty against further heat loss. Use coats, blankets, a colleague’s own body heat
to help keep the casualty warm and, in particular, insulated from the ground. Provide extra
clothes or blankets. Cover the casualty’s head and neck.

c)

Move the casualty gently to a warm, dry shelter as soon as possible.

d)

Once the casualty is in a warm environment (but not until then), remove any wet clothing, dry
the person and redress in dry clothing.

e)

It is very important that any rewarming is carried out slowly.
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f)

Begin rewarming the casualty by covering with warm blankets, coats, other clothes, towels etc.
(whatever is available). Priority should be given to the torso and head.

g)

Gently hugging the casualty, thereby using one’s own body heat, can help the warming
process.

h)

Take the casualty's temperature if a thermometer is available.

i)

Offer warm liquids or high-energy foods, such as chocolate, to help warm up the casualty but
avoid alcohol and caffeine (e.g. coffee), which speed up heat loss. However, it is important only
to offer food and drink if they can swallow normally. (Use a small quantity of water to test.)

j)

Do not try to give fluids or food to an unconscious person.

k)

Continue to keep the casualty warm and dry after body temperature has increased.

O.3.3.3.2.2 The casualty should be evacuated as soon as possible after initial attempts to reverse
heat loss, as it is difficult and dangerous to try and adequately rewarm a severely hypothermic person
in the field.
O.3.3.3.2.3 If the hypothermic person has no pulse or signs of breathing, cardiopulmonary
resuscitation (CPR) should be started immediately after calling for emergency help. CPR should be
continued, even when there are no signs of breathing or a pulse, until paramedics arrive or the
casualty is taken to a hospital. This is because severe hypothermia causes the body to shut down in
such a way as to make it appear that an unconscious person is dead. They might not be. Most
hospital emergency departments have a specialized thermometer which can detect very low core
body temperatures and confirm a diagnosis. It is sometimes possible to resuscitate people with
severe hypothermia, although often the condition is fatal.
O.3.3.3.3

Actions to be avoided

O.3.3.3.3.1 Unless carried out by someone who is medically competent, there are certain things that
should not be done when helping someone with hypothermia, because they may make the condition
worse:
a)

do not put the cold person into a hot bath;

b)

do not massage their limbs;

c)

do not use heating pads and lamps;

d)

do not give alcohol to drink;

e)

do not give drinks containing caffeine.

O.3.3.3.3.2 Trying to warm someone up with hot water, massages, heat pads and heat lamps can
cause the blood vessels in the arms and legs to open up (dilate) too quickly. If this happens, it can
lead to a fall in blood pressure to vital organs such as the brain, heart, lungs and kidneys, potentially
resulting in cardiac arrest and death.
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O.3.3.3.4

Hospital treatment for severe hypothermia

If someone is admitted to hospital with severe hypothermia, advanced medical treatment can be used
to warm them (e.g. active internal warming, see O.3.3.3.1.7). However, the techniques employed are
usually only available in major hospitals that have appropriate specialist emergency services or units,
e.g. those that regularly perform heart surgery. A person with severe hypothermia is likely to stand a
better chance of surviving if they are taken directly by ambulance to one of these hospitals, even if it
means bypassing a smaller hospital on the way.

O.3.4

Frostbite

O.3.4.1

Overview

O.3.4.1.1
Frostbite is a medical condition in which localized damage is caused to skin and
other tissues due to freezing. Frostbite is most likely to happen in extremities of the body such as the
fingers, hands, toes, feet, the nose, ear lobes and cheeks, but can occur on any exposed area of
unprotected skin. In cold conditions, if there is a loss of feeling in any of these areas or they are
turning pale or white, shelter should be sought immediately, as should medical attention. For the
prevention of frostbite, see O.3.5.
O.3.4.1.2
At or below 0 °C (32 °F), the body automatically takes action to preserve its core
temperature and to combat hypothermia. Blood vessels close to the skin start to constrict and blood is
shifted away from the extremities. In extreme cold, or when the body is exposed to cold for long
periods, this protective strategy can reduce blood flow in some areas of the body to dangerously low
levels. This lack of blood can lead to the eventual freezing and death of skin tissue in the affected
areas.
O.3.4.1.3
The same factors that can lead to hypothermia (e.g. long exposure to cold; extreme cold;
inadequate clothing; wet clothes; wind chill) can also contribute to frostbite, as can inadequate blood
circulation caused by factors such as tightly fitting clothing, gloves or boots; cramped positions;
fatigue; certain medications; smoking; alcohol use; or diseases that affect the blood vessels, such
as diabetes and Raynaud’s disease.
O.3.4.2

Signs and symptoms

O.3.4.2.1

General

Frostbite is categorized by severity as first, second, third or fourth degree, with fourth degree being
the most serious. Depending on the severity of the condition, frostbitten areas may feel numb, hard
and frozen, and may appear waxy, white or grey. Symptoms such as sensitivity to cold, numbness, or
chronic pain may last for years. In extreme cases, the frostbitten tissue may have been permanently
damaged and may need to be amputated.
O.3.4.2.2

First degree frostbite

O.3.4.2.2.1 The initial stages of frostbite are sometimes called frostnip. Frostnip affects only the
outer layers of the skin, which has frozen. An early symptom is a whitening of the skin and a
sensation of ‘pins and needles’. Other symptoms include numbness, swelling, itching, burning, and
deep pain as the area is warmed. Usually, these symptoms disappear as warming occurs, but the
skin may appear red for several hours.
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O.3.4.2.2.2 The area of skin suffering from frostnip does not usually become permanently damaged,
as only the top layers of the skin are affected, although there can sometimes be a long-term altered
sensation of cold and heat.
O.3.4.2.3

Second degree frostbite

If freezing continues past the initial (first degree) stages, the skin may freeze and harden. However,
the deep tissues are not affected and stay soft and normal. Second-degree frostbite usually results in
blisters one to two days after becoming frozen. The blisters may become hard and blackened, but
often appear worse than they actually are. Most of the injuries heal in approximately a month but the
area may become permanently insensitive to both cold and heat.
O.3.4.2.4

Third degree frostbite

If the area continues to freeze, the frostbite deepens. In third degree frostbite, this means the skin and
underlying tissues have frozen. The symptoms are similar to second-degree frostbite. The skin is
hard, may appear bluish-grey or yellowish-grey in colour and feel wooden to touch. Use of the area is
lost temporarily. In severe cases, the loss of use is permanent.
O.3.4.2.5

Fourth degree frostbite

In fourth degree frostbite, the muscles, tendons, blood vessels, and nerves all freeze. Deep frostbite
like this results in areas of purplish blisters which turn black and which are generally blood-filled but
may be filled with clear or milky-coloured liquid. Nerve damage in the area can result in a loss of
feeling. This extreme and very serious frostbite may result in amputation of the affected parts, e.g.
fingers and toes, if the area becomes infected with gangrene. The extent of the damage can take
several months to assess, and this often delays surgery to remove the dead tissue.
O.3.4.3

Treatment

O.3.4.3.1

General

O.3.4.3.1.1 Prevention is better than cure, see O.3.5, but if frostbite does occur, the guidance in
O.3.4.3 should be helpful.
O.3.4.3.1.2 Consideration should be given to standard first aid protocols for other medical conditions,
e.g. injuries. Treatment should be carried out in a safe area and only by someone who is medically
competent.
O.3.4.3.1.3 The casualty may be suffering from hypothermia as well as frostbite. Check for
hypothermia and treat for this condition first, see O.3.3.
O.3.4.3.1.4 The decision when to start the thawing process of frostbitten parts depends on the
availability of a long-term warm environment and medical expertise. If rewarmed tissue becomes
refrozen, there is a high risk of more damage to the tissue. Excessive movement of frostbitten tissue
should be avoided as ice crystals that have formed in the tissue can cause further damage. For the
same reason, applying physical force to frostbitten tissues, e.g. massaging, as a means to rewarm
them can be harmful and should not be carried out. Splinting and/or wrapping frostbitten extremities
are recommended to prevent movement of them.
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O.3.4.3.1.5 Various ways of rewarming a casualty suffering from hypothermia are described in
O.3.3.3. In addition to this advice, there are other points to be made relating to active external
rewarming, specific to cases of frostbite.
O.3.4.3.1.6 Active external rewarming is the direct addition of heat to a person, usually in addition to
the treatments included in passive external rewarming. Active external rewarming requires more
equipment and skill and, therefore, may be difficult to perform unless the casualty is in an appropriate
medical environment, e.g. a hospital, and under expert medical care. Active external rewarming seeks
to warm the injured tissue as quickly as possible without burning. This is desirable, because the faster
tissue is thawed, the less tissue damage occurs. Active rewarming is usually achieved by immersing
the injured tissue in a water-bath held within the temperature range 38 °C to 42 °C (100 °F to 108 °F)
for 30 to 45 minutes. Warming of peripheral tissues can increase blood flow from these areas back to
the body's core. It is possible that this may produce a decrease in the body's core temperature and
increase the risk of cardiac dysrhythmias.
O.3.4.3.2

Caring for a casualty while awaiting professional medical help

O.3.4.3.2.1 While waiting for professional medical help to arrive, some actions can be taken to help a
casualty that is suffering from frostbite:
a)

get to safe place;

b)

summon urgent medical assistance;

c)

get the casualty to a warm room as soon as possible. The casualty can have warm drinks, such
as broth, hot chocolate or weak tea (avoid caffeine and alcohol);

d)

rest the injured areas (avoid walking on frostbitten feet, for example) and elevate them slightly;

e)

take off any wet or restrictive clothing;

f)

leave blisters intact and cover them with a sterile or clean cloth until the casualty is seen by a
medically qualified person;

g)

keep the affected part(s) as clean as possible to reduce the risk of infection;

h)

elevate the area above the level of the heart.

O.3.4.3.2.2 Only if professional medical help is not available and the warmth of the casualty can be
maintained, the affected area may be rewarmed by immersing it in warm water within the temperature
range (38 °C to 42 °C/100 °F to 108 °F) for at least 30 to 45 minutes or until the area feels warm and
the skin looks a more normal colour (e.g. reddish). During warming, there may be severe pain and the
injured area may swell and change colour.
O.3.4.3.3

Actions to be avoided

There are some actions that are likely to be detrimental and thus best avoided:
a)

do not do anything that could further injure the frostbitten tissue;

b)

do not rub the area with hands, snow, melted ice, or with anything else;
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c)

do not start to warm the affected area if there is any chance that it could be exposed to the cold
again;

d)

do not allow the injury to thaw then refreeze. This is very dangerous and can cause serious or
permanent injury. It is better to delay warming;

e)

do not use dry heat, such as from a heating pad, sunlamp, fire, or radiator, to try to warm the
area. Because the skin is numb and may not feel the heat, it can easily be burned;

f)

do not thaw the injury in melted ice;

g)

do not allow the casualty to consume alcohol, nicotine, caffeine or other drugs that may affect
blood flow.

O.3.5

Prevention of hypothermia and frostbite

O.3.5.1
If the temperature, including wind chill, is not below -10° C, there is only a low risk of
frostbite but there is still a risk of hypothermia. To protect against hypothermia and frostbite:
a)

if arrival in a cold climate from a warmer one is only very recent, give the body time to adjust
before spending extended periods outside;

b)

check the weather forecast before starting work outside;

c)

be prepared for unexpected changes in the weather, such as high winds, snowstorms and
drops in temperature;

d)

ensure there is enough clothing of the right type to cope with changes in the weather;

e)

keep dry and warm by wearing clothing appropriate for the conditions (see O.3.6);

f)

avoid using cotton clothing because it does not dry quickly and does not provide good
insulation;

g)

carry out regular and frequent buddy checks, at least every half an hour, for signs of
hypothermia, e.g. constant shivering; confusion, and for frostbite, e.g. white patches on
extremities such as the nose; ears; fingers; toes. The colder it becomes, the more often the
checks should be carried out;

h)

at the first sign of redness, blueness, whiteness or pain in the skin (which may indicate that the
body is becoming too cold), move out of the cold, warm up, and protect any exposed skin;

i)

if someone gets wet, move the person inside to somewhere warm and change the wet clothing
for dry clothing as quickly as possible;

j)

eat well-balanced carbohydrate-rich meals and stay hydrated. Nutrition is a critical part of
combating hypothermia. The body needs food to sustain its core temperature. The dry air in
cold conditions can cause dehydration, which makes the body more susceptible to
hypothermia, so it is important to rehydrate regularly. Drinking warm, sweet beverages, such as
hot chocolate, is likely to help;
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k)

stay active. This keeps the blood flowing and helps to stay warm. However, the activity should
not be to the point of exhaustion;

l)

avoid stimulants such as caffeine (e.g. coffee unless decaffeinated or naturally without
caffeine). Caffeine stimulates the heart and constricts small blood vessels in the skin;

m)

avoid drinking alcohol before or during exposure to cold weather. Although alcohol may make a
person feel warm, it actually causes the body to lose heat and its effect may keep a person
from realizing that the body is becoming too cold;

n)

avoid smoking, which can detrimentally affect circulation and increase the risk of frostbite.

O.3.5.2
As the temperature drops, the risk of frostbite increases. Cover as much exposed skin as
possible. Be sure to check regularly for gaps in clothing (e.g. between glove and sleeve) that might
expose bare skin to the cold. Exposed skin can freeze in just a few minutes, depending on just how
cold and/or windy it is. Do not work alone. Increase the number of buddy checks for signs of
hypothermia and frostbite (also see O.3.5.1g) and O.3.7). If any are observed, cease work
immediately and move to a warm area.
O.3.5.3
Assess the risks of continuing the planned work activities. If in any doubt, postpone or
cancel these activities. If work is to continue, ensure there is a warm shelter and medical expertise
readily to hand.

O.3.6

Staying warm and dry

O.3.6.1

Protecting the torso and arms by layering

O.3.6.1.1

General

O.3.6.1.1.1 Wearing multiple layers of clothing (known as layering) is a long-established and
effective way of insulating the body from the cold. The effectiveness of layering has been enhanced
over the years by the development of new materials and fabrics.
O.3.6.1.1.2 The layering system is intended to keep the body warm by trapping warm air between
the layers of clothing and around the fibres of the materials used in their construction and to keep the
body dry by allowing excess heat and moisture (sweat) to escape to the outside. The outer part of the
layering system should be windproof and keep out any wet weather.
O.3.6.1.2

Base layer

O.3.6.1.2.1 The layer of clothing worn next to the skin is known as the base layer. The objective of
the base layer is to trap warm air close to the skin; to keep the surface of the skin dry and to maintain
it at a consistent temperature.
O.3.6.1.2.2 There are several different materials used in the construction of the fabric used to
manufacture base layers. Examples are polypropylene, polyester, merino wool, or a mixture of these.
Merino wool or a merino wool/manmade fibre blend seems to provide the best insulation and is
comfortable to wear, although it is the most expensive. An added advantage of merino wool is that it
is naturally anti-bacterial, thus it minimizes body odour. Base layers made from cotton should be
avoided because cotton does not dry quickly and does not provide good insulation.
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O.3.6.1.2.3 In addition to providing insulation, a key requirement of a base layer is that it draws
moisture (sweat) away from the body towards the next layer. This is known as wicking. All the
materials named have good wicking attributes.
O.3.6.1.2.4 Base layers come in different thicknesses or densities, giving varying amounts of
insulation. Usually the thicker the fabric, the better the insulation and the warmer the garment is. In
choosing the base layer, the type of activity to be undertaken needs to be considered. For example, if
the work planned in cold conditions is likely to be very physical, a thinner base layer may be more
appropriate than one chosen for less active work in those conditions.
O.3.6.1.2.5 Base layers should be a worn with a relatively snug (but not tight) fit, so that they follow
the contours of the body but without feeling uncomfortable or restrictive. A neck design with a short
zip is useful for adjusting ventilation when required.
O.3.6.1.3

Mid layer

O.3.6.1.3.1 Next to the base layer is the mid layer. The objective of the mid layer is to trap as much
warm air as possible between it and the base layer. Mid layers are usually thicker than base layers
and are often made from a fleece fabric but they can also be in other forms, e.g. a woollen sweater; a
lightweight duvet jacket filled with either man-made materials or natural down. In very cold conditions,
two mid layers may be worn, e.g. a fleece next to the base layer and then a duvet jacket on top of
this. Mid layers made from cotton should be avoided because cotton does not dry quickly and does
not provide good insulation.
O.3.6.1.3.2 Mid layers should have good wicking attributes and should be worn with a looser fit than
a base layer, so that they allow freedom of movement, but not so loose that the air between the layers
(which provides insulation) can escape easily.
O.2.6.1.3.3 Some mid layers incorporate a draw cord through the bottom hem and adjustment at the
sleeve cuffs. These can be tightened for optimum heat retention or loosened to provide ventilation. A
neck design with a short zip is useful for adjusting ventilation when required.
O.3.6.1.4

Outer layer

O.3.6.1.4.1 The top (outer) layer should be windproof and water repellent but sufficiently breathable
to allow unwanted moisture to escape.
O.3.6.1.4.2 Breathability is the ability of a material to allow moisture vapour (e.g. sweat that has been
wicked through the base and mid layers) to pass through the fabric. Non-breathable fabric is best
avoided because the water vapour wicked through the layers becomes trapped on the inside of the
outer layer. The inside surface of the outer layer and the mid layer become wet and the insulating
benefits of the layering system are consequently compromised.
O.3.6.1.4.3 The waterproofness and level of breathability of outer garments vary and are rated in
accordance with standard tests. Manufacturers typically describe the waterproofness and breathability
of fabrics using two numbers. The first number is in millimetres (mm) and is a measure of how
waterproof a fabric is. Put simply, the test uses a vertical tube, to the bottom end of which is fixed a
piece of the fabric to be tested. Water is poured into the tube until it reaches a height (actually, a
pressure) at which the water begins to seep through the fabric, e.g. 10,000 mm. The bigger the
number, the more waterproof the fabric is.
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O.3.6.1.4.4 The second number is a measure of how breathable the fabric is, and is normally
2
expressed in terms of how many grammes (g) of water vapour can pass through a square metre (m )
of the fabric from the inside to the outside in a 24 hour period, e.g. 10,000. The bigger the number,
the more breathable the fabric is.
O.3.6.1.4.5 A rating of 16,000/16,000 and above is recommended, the higher the better. At
16,000/16,000, a garment should protect against heavy rain, wet snow and some pressure. A
garment rated at 20,000/20,000 and above should protect against heavy rain, wet snow and heavy
pressure, e.g. pressure caused by harness straps or other equipment.
O.3.6.1.4.6 The top layer is normally unfilled, when it is known as a shell garment, but could also be
a garment filled with insulation such as natural down or man-made insulation materials. The fit should
be such that freedom of movement is not restricted. Most of these garments incorporate a full-length
front zip, an adjustable hood (which should be large enough to fit over the safety helmet), a draw cord
through the bottom hem and adjustment at the sleeve cuffs. These can be fastened or tightened for
optimum heat retention, or unfastened or loosened to provide ventilation. Top layer garments that
incorporate all these features are highly recommended.
O.3.6.2

Protecting other parts of the body

O.3.6.2.1

General

The layers described in O.3.6.1 protect the arms, torso and, thus, the core of the body against the
cold. However, it is essential that other parts, such as the head, hands, legs and feet are also well
protected. These are the parts that most often become frost-bitten. This means that extra care has to
be taken with these parts of the body, to ensure they stay as warm as necessary.
O.3.6.2.1

Protecting the head

A substantial amount of the body’s heat can be lost through the head. The head can be protected by
wearing a hat (e.g. a beanie or a hat with earflaps) and/or a balaclava under the safety helmet.
Balaclavas are available in the same materials used as base layers for the torso. Covering the mouth,
e.g. with a balaclava, can protect the lungs from entry of cold air, which can contribute to unwanted
lowering of the core temperature. Masks made from neoprene for skiing in very cold conditions are
effective. They protect the cheeks, nose and mouth. Goggles, e.g. ski goggles, can be used to protect
the eyes from cold winds. A scarf can be used to protect the neck. Further protection is gained by
wearing the hood of the outer garment over the safety helmet.
O.3.6.2.2

Protecting the hands

Mitts filled with down or man-made materials provide better insulation for the hands than gloves,
although it may be more difficult to do detailed work in mitts. Under-gloves made from silk, merino
wool or polyester fleece and worn next to the skin provide an insulating base layer and allow the
removal of the top mitt or glove for short periods. Chemical hand warmers (one for inside each glove
or mitt and inexpensive when bought in bulk) are effective and are recommended. These look like
large tea bags and are supplied in sealed bags. They activate when the sealed bag is opened and the
hand warmers are exposed to air. Mitts or gloves with an outer layer that is waterproof and breathable
are recommended. Waterproof, breathable over-mitts are an alternative.
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O.3.6.2.3

Protecting the legs

Legs can be protected from the cold by wearing trousers lined with an insulating material and/or
wearing leggings as a base layer. Leggings are available made from the same materials as those
described for the torso. The same fit criteria apply, i.e. they should be a snug fit and follow the
contours of the legs but should not be tight or cause any restriction of movement. Trousers with a
waterproof, breathable outer are recommended, or over-trousers with the same features.
O.3.6.2.4

Protecting the feet

Feet can be protected by wearing insulated, waterproof and, ideally, breathable boots, perhaps with
two pairs of socks. Avoid a tight fit in the boots, which may reduce blood flow and increase the risk of
frostbite. Long socks are available made from merino wool, with its superior insulating and comfort
characteristics. There are also chemical foot warmers, which function in the same way as the hand
warmers described in O.3.6.2.2.

O.3.7

Additional guidance

O.3.7.1
While normally there has to be only one competent first-aider in every rope access team
(which is usually the rope access safety supervisor), it is recommended that, when working in cold
conditions, the entire team is competent in recognizing hypothermia and frostbite and that each
member knows what action should be taken, should either or both of the conditions occur. If only one
person is competent, e.g. the rope access safety supervisor, and that person becomes hypothermic
themselves – with confusion and lack of clear thinking a good possibility – the condition could easily
remain undetected in them and others until it is too late.
O.3.7.2
It is essential that regular and frequent buddy checks are made for signs of hypothermia,
e.g. constant shivering; confusion, and for frostbite, e.g. white patches on extremities such as the
nose; ears; fingers; toes, so that any condition discovered can be remedied before it becomes more
serious. The colder it becomes, the more often the checks should be carried out. Ensure regularly that
there are no unnecessary exposed areas of skin.
O.3.7.3
The selection and wearing of appropriate clothing, see O.3.6, are key components of
protecting against the effects of cold, as is the skill in knowing when it is necessary to stop work, if
only temporarily, and warm up. At worksites where hypothermia or frostbite is a possibility, it is
common practice to increase the number of breaks to minimize the time the rope access technicians
are exposed to the hostile environment and to have those breaks in a warm location. Rope access
managers and rope access safety supervisors should take these points into account when carrying
out risk assessments and preparing method statements.
O.3.7.4
The selection and wearing of clothing intended to protect against the wet and cold should
not adversely affect the performance of other items of safety equipment, e.g. helmets; buoyancy
jackets.
O.3.7.5
When selecting clothing intended to protect against the wet and cold, account should be
taken of site specific requirements, e.g. fire retardancy; high visibility colour; footwear.
O.3.7.6
Be aware that, in very cold conditions, bare skin can stick to metal and be difficult to
remove without causing injury. Think carefully before removing gloves to carry out any work.
O.3.7.7
Remember that rain, ice or snow can turn a secure footing in the dry into a very insecure
place. Ensure rope access personnel have appropriate footwear for these weather conditions and
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when the weather could change rapidly and create these conditions. Special care should be taken in
such circumstances.
O.3.7.8
In addition to the standard contents, first-aid kits should include equipment specific to the
hazards likely to be encountered, e.g. chemical hand and feet warmers; thermal insulation blankets.
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O.4
O.4.1

Protecting against hot conditions
Overview

O.4.1.1
Information in this section of Annex O (O.4) is provided on the risks associated with
working in hot conditions, and advice is given on how to deal with them. For some general guidance
on working in the environmental conditions covered by Annex O, see O.1.
O.4.1.2
Rope access technicians who are exposed to hot and dry or hot and humid conditions,
outdoors or indoors (e.g. near a furnace), are at risk of hyperthermia (not to be confused with
hypothermia) and dehydration, with related illnesses such as heat stroke, heat exhaustion, heat
cramps, heat rash. The risk becomes greater as the temperature and humidity increase, especially for
workers who have not been given time to adapt from more temperate conditions. Rope access
technicians working outdoors in such conditions can also be at risk of over-exposure to ultra-violet
radiation, which can result in sunburn, eye damage, and, more seriously, skin cancer, see O.5.
O.4.1.3
Both air temperature and humidity affect how hot a person feels. Humidity, which is
moisture in the air, plays an important part in this feeling. Evaporation of perspiration (sweat) from the
surface of the skin is one of the ways the human body cools itself. Sweat does not evaporate as
quickly from the surface of the skin when the air is humid as it does in a dry climate. Thus, in high
humidity conditions, the natural cooling process is reduced, making a person feel hotter. Low humidity
can be a problem in hot, dry (i.e. low humidity) climates. In these conditions, sweat evaporates very
rapidly, which can lead to severe dehydration if not enough water is drunk throughout the day.
O.4.1.4
Workers become overheated in two primary ways: the environmental conditions and
body heat generated by physical activity, e.g. work. Heat-related illnesses occur when the body is not
able to lose enough heat to balance the heat generated by physical work and external heat sources
such as the weather, hot plant and machinery.
O.4.1.5
Organizations in several countries or regions have recognized the potential danger to
health caused by excessive heat and have their own guidance and precautions. Two examples are:
a)

Occupational Safety Health Administration (OSHA) of the USA, which publishes a document
called: Using the heat index: a guide for employers;

b)

Health Authority Abu Dhabi (HAAD) with its Safety in the Heat programme.

O.4.1.6
A summary of the documents listed in O.4.1.5 is given in O.4.2 and O.4.3. Either of these
documents could provide a suitable regime for rope access technicians working in hot environments.

O.4.2

The heat index

O.4.2.1
The heat index was developed in 1978 by George Winterling, a retired television
weatherman, from work done by Robert G Steadman. It was adopted by the U.S. National
Oceanographic and Atmospheric Administration’s National Weather Service and is presented in Using
the heat index: a guide for employers, which is obtainable free of charge from:
https://www.osha.gov/SLTC/heatillness/heat_index/pdfs/all_in_one.pdf.
O.4.2.2
The heat index is a single value that takes both temperature and humidity into account. It
is a better measure than air temperature alone for estimating the risk to workers from environmental
heat sources. The higher the heat index, the hotter the weather feels, since sweat does not readily
evaporate and cool the skin.
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O.4.2.3
Table O.4.1 gives the heat index at various levels of humidity and temperatures in
degrees Fahrenheit. Table O.4.2 is a simple conversion from degrees Fahrenheit to degrees Celsius
to the nearest whole number.
O.4.2.4
As well as recommending actions to be taken at each of the four risk levels shown in
Table O.4.1 and Table O.4.2 as different blocks of colour or shading, the heat index guide covers
planning checklists, training workers for working in hot conditions, preparing and responding to heatrelated emergencies, work/rest schedules, estimating work rates or loads and monitoring workers at
risk of heat related illnesses.

Table O.4.1 – Temperature, relative humidity and heat index in degrees Fahrenheit

40
45
50
55
60
65
70
75
80
85
90
95
100

80
80
80
81
81
82
82
83
84
84
85
86
86
87

82
81
82
83
84
84
85
86
88
89
90
91
93
95

84
83
84
85
86
88
89
90
92
94
96
98
100
103

86
85
87
88
89
91
93
95
97
100
102
105
108
112

88
88
89
91
93
95
98
100
103
106
110
113
117
121

90
91
93
95
97
100
103
105
109
113
117
122
127
132

92
94
96
99
101
105
108
112
116
121
126
131

94
97
100
103
106
110
114
119
124
129
135

96
101
104
108
112
116
121
126
132

98
105
109
113
117
123
126
134

100
109
114
118
124
129
130

102
114
119
124
130
137

104
119
124
131
137

106
124
130
137

108
130
137

110
136

Heat index °F

Relative humidity (%)

Temperature °F

Key
Caution

Extreme caution

Danger

Extreme danger

Table O.4.2 – Temperature, relative humidity and approximate heat index in degrees Celsius

40
45
50
55
60
65
70
75
80
85
90
95
100

27
27
27
27
27
28
28
28
29
29
29
30
30
31

28
27
28
28
29
29
29
30
31
32
32
33
34
35

29
28
29
29
30
31
32
32
33
34
36
37
38
39

30
29
31
31
32
33
34
35
36
38
39
41
42
44

31
31
32
33
34
35
37
38
39
41
43
45
49
49

32
33
34
35
36
38
39
41
43
45
49
50
53
56

33
34
36
37
38
41
42
44
47
49
52
55

34
36
38
39
41
43
46
48
51
54
57

36
38
40
42
44
47
49
52
56

37
41
43
45
49
51
52
57

38
43
46
48
51
54
54

39
46
48
51
54
58

40
48
51
55
58

41
51
54
58

42
54
58

43
58

Heat index °C

Relative humidity (%)

Temperature °C (simple conversion from °F to nearest whole number)

Key
Caution
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O.4.3

Safety in the Heat

O.4.3.1
Safety in the Heat is part of the Abu Dhabi government Environment, Health and Safety
Management System (EHSMS) and is supported by a regulatory framework which determines certain
working time limitations for working in the sun: see http://www.haad.ae/safety-in-heat. The document
provides technical guidance and information for employers in the Emirate of Abu Dhabi that have
employees working in high temperature environments. Guidance is given on heat illnesses and
injuries, including symptoms and first aid; recommendations for employers and employees;
educational messages; urine charts for self-assessment of hydration levels; a hydration test regime
and examples of a dehydration report; a working in heat inspection checklist and a flag system for
communicating heat condition.
O.4.3.2
In Safety in the Heat, a Thermal Work Limit (TWL) is determined and guidance given on
work/rest schedules, rehydration schedules and work restrictions, called interventions: see Table
O.4.3, which has been taken from the EHSMS Safety in the Heat programme and modified by IRATA
for rope access purposes.
O.4.3.3
TWL is a heat stress index, validated for Gulf conditions, which has been researched and
adopted by the Health Authority Abu Dhabi to enable safe management of work in heat. It gives a
measure of the maximum safe work rate for the conditions. If the TWL is too low, even low rates of
work cannot safely be carried out continuously.
O.4.3.6
Instruments are available to carry out the measurements required to compute the TWL.
Information on these instruments is available from HAAD. Care should be taken to perform
measurements at the working location itself rather than at easier to reach locations nearby, especially
as temperature levels can vary a lot depending on the height.
O.4.3.7
Table O.4.3 refers to self-paced workers; unacclimatized workers, light work and heavy
work. These terms are explained in a) to d) below.
a)

Self-paced workers are allowed to adjust their work in accordance with environmental
conditions. Paced work is when the work rate is not under the worker’s control.

b)

Unacclimatized workers are defined as new workers or those who have been off work for more
than 14 days due to illness or on holiday in a cooler climate area.

c)

Light work is light arm work carried out while sitting or standing.

d)

Heavy work is carrying, climbing, lifting, pushing, whole body work.

O.4.3.8
Table O.4.3 shows a fluid intake requirement of more than 1.2 litres per hour for heavy
work. At high workloads and/or thermal stress, sweat rates exceed 1.2 litres per hour. Increasing fluid
intake much above this level is not practicable due to gastric discomfort, as the upper limit for gastric
emptying and fluid absorption is 1.5 litres per hour. Therefore, control measures to improve thermal
conditions should be implemented, in addition to providing adequate hydration to replace lost sweat.
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Table O.4.3 – Thermal work limit (TWL) and working zones for rope access technicians

Working zones

Interventions
(NB No rope access technician to work
alone)

Low risk
unrestricted zone
TWL: 140 to <220

Medium risk
cautionary zone
TWL: 115 to 140

High risk zone
TWL: <115

No limits on self-paced work

Cautionary zone indicates situations in
which environmental conditions require
additional precautions.
Implement practicable
engineering control measures to
reduce heat stress, e.g. provide
shade; improve ventilation.
Ensure adequate fluid intakes
appropriate to the type of work.

Strict work/rest cycle required
No unacclimatized person to
work.
High risk induction required
emphasising hydration and
identifying signs of heat strain.
Provide personal water bottle (2
litre capacity) to be on-site at all
times.

Rehydration
schedule

Work/rest
schedule

(per hour)

(minutes)

Light work:
600 ml to 1 litre

Light work:
1 to 1.2 litres

Heavy work:
>1.2 litres

Safe for all
continuous selfpaced work
Safe for
continuous selfpaced light work

Continuous
paced work:
45 work/15 rest

Light work:
45 work/15 rest
All work:
>1.2 litres
Heavy work:
20 work/40 rest

Source: Abu Dhabi Environment, Health and Safety Management System: Safety in the heat programme, modified by IRATA
for rope access purposes

O.4.4

Hyperthermia

O.4.4.1

Overview

O.4.4.1.1
The term hyperthermia (not to be confused with hypothermia, which is suffering from the
cold) is used to describe a condition where the rise in temperature of the body is greater than would
be otherwise expected. In simple terms, hyperthermia is defined as a core body temperature greater
than 37.5 °C to 38.3 °C (99.5 °F to 100.9 °F).
O.4.4.1.2
Hyperthermia is caused by raised core body temperature due to failure of the body to
keep its temperature within acceptable levels. It occurs when the body produces or absorbs
more heat than it dissipates. When the body becomes overheated, several reactions are triggered.
The body first tries to rid itself of the excess heat by increasing circulation in the blood vessels close
to the surface of the skin, which is why the face and hands often turn red. Then, the body attempts to
dissipate the excessive heat through cooling via the perspiration (sweat) it creates. Water, in this case
sweat, transfers heat from the body 25 times faster than air. As the sweat evaporates, the skin is
cooled and large amounts of heat are removed from the body. When the heat becomes too great, the
body protects its internal organs from the loss of water by gradually shutting down this mechanism.
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O.4.4.1.3
It is worth noting that normal core body temperature fluctuates during each 24-hour
period and that the temperature recorded depends upon the place in the body at which the
measurement is made. Typical normal temperatures are 36.8° ± 0.4 °C (98.2° ± 0.7 °F) taken under
the tongue and 37.0 °C (98.6 °F) taken internally. Normal core body temperature can be as high as
37.7 °C (99.9 °F) in the late afternoon.
O.4.4.1.4
As the body temperature rises above normal, the more serious the condition becomes.
Body temperatures above 40 °C (104 °F) can be life-threatening.
O.4.4.2

Signs and symptoms

Persons suffering from hyperthermia have various symptoms and exhibit signs. Typical symptoms
and signs at different core body temperatures are:
a)

38 °C (100.4 °F): feeling hot; sweating; feeling thirsty; very uncomfortable; feeling slightly
hungry. This is classed as hyperthermia (if not caused by a fever);

b)

39 °C (102.2 °F): severe sweating; flushed and red. Fast heart rate and breathlessness;
possibly exhaustion;

c)

40 °C (104.0 °F): fainting; dehydration; weakness; vomiting; headache and dizziness; profuse
sweating. This condition can be life-threatening and should be treated as a medical emergency,
as should those listed in d), e), f) and g);

d)

41 °C (105.8 °F): fainting; vomiting; severe headache; dizziness; confusion; hallucinations;
delirium; drowsiness; possibly palpitations and breathlessness;

e)

42 °C (107.6 °F): the casualty may turn pale or remain flushed and red. The casualty may
become comatose or be in severe delirium. There may be vomiting and convulsions. Blood
pressure may be high or low and heart rate is likely to be very fast;

f)

43 °C (109.4 °F): normally death, or there may be serious brain damage, continuous
convulsions and shock. Cardio-respiratory collapse is likely;

g)

44 °C (111.2 °F) or more: almost certainly death, although people have been known to survive
up to 46.5 °C (115.7 °F).

O.4.4.3

Treatment

O.3.4.3.1
The underlying cause needs to be addressed. The body needs to be cooled. Move to a
shaded area, which is cool, if possible. Cases of mild hyperthermia may be adequately treated
through self-care measures, such as increased water intake and resting in a cool place. Monitor the
casualty continuously until all signs and symptoms are gone. Seek professional medical attention for
anything other than mild hyperthermia.
O.4.4.4

Prevention

O.4.4.4.1
Hyperthermia can be prevented by controlling the body’s temperature so that it does not
reach a point where symptoms develop. See O.4.12 for guidance.
O.4.4.4.2
Prevention is better than cure. Watch out for symptoms, and signs in others (buddy
checking), and take early remedial action. Advise the first-aider in the group of any concerns.
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O.4.5

Dehydration

O.4.5.1

Overview

O.4.5.1.1
Dehydration, which means not enough body water, occurs when the body loses more
water than it takes in. When the normal water content of the body is reduced, it can cause the balance
of the body’s mineral salts or electrolytes to be disturbed – especially the concentrations of sodium
and potassium – which can affect the way the body functions.
O.4.5.1.2
Water is lost from the body in many ways. Examples are: breathing; sweating; urinating;
vomiting; diarrhoea. It is thought that water loss from the body increases as altitude increases but
scientific studies have shown this may not be the case (Energy and water balance at high altitude:
Klaas R. Westerterp, 2001).
O.4.5.1.3
Dehydration is usually caused by not drinking enough fluid to replace what has been lost.
The environmental conditions, the amount of physical effort being used (particularly in hot weather),
diet and a person’s tolerance to a decrease in body water can all contribute to the condition.
O.4.5.1.4
Typically, the body loses approximately two to three litres of water per day through
normal bodily functions. It is essential that this water loss is replaced. The body is able to monitor the
amount of water it needs to function by the thirst mechanism, which signals the body to drink when
the body water content is reduced. Failure to match intake and loss of water and minerals, especially
sodium and potassium, may lead to dehydration.
NOTE

In people over age 50, the body’s thirst sensation diminishes and continues to diminish with age.

O.4.5.1.5
Dehydration can occur due to excessive sweating as the body tries to combat
hyperthermia. It can also occur due to an illness, such as persistent vomiting and diarrhoea,
or sweating from a fever.
O.4.5.2

Signs and symptoms

O.4.5.2.1

Clause O.4.5.2 expands on the symptoms given in O.4.5.1.4.

O.4.5.2.2
Symptoms of dehydration include, thirst, headache, discomfort, loss of appetite, dry skin
decreased urine volume, confusion, unexplained tiredness and irritability. Rope access technicians
may experience a reduction in performance, elevated body temperatures, and the rapid onset
of fatigue.
O.4.5.2.3
The symptoms of dehydration become increasingly severe with greater water loss,
leading to abnormally dark urine, rapid breathing, constipation, dizziness or fainting when standing up,
listlessness, insomnia. Heart and respiration rates begin to increase, while body temperature may rise
because of decreased sweating. At around 5 % to 6 % water loss, grogginess or sleepiness, severe
headaches or nausea, and a tingling in the limbs may all be experienced. With 10 % to 15 % fluid
loss, muscles may become spastic, there may be decreased skin turgor, (which is indicated when the
skin on the back of the hand is pulled up for a few seconds and does not return to its original state),
vision may dim, urination is likely to be greatly reduced and may become painful, and delirium may
begin.
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O.4.5.3

Treatment

O.4.5.3.1
For minor dehydration, drinking fresh water and stopping fluid loss, e.g. by sweating, is
often considered the most effective treatment. However, it should be noted that water on its own
restores only the volume of the blood plasma, and not the electrolytes.
O.4.5.3.2
In more severe cases, rehydration should be by the replenishment of both the necessary
water and electrolytes. This is usually taken orally and is the treatment of choice for mild dehydration.
Avoid drinking seawater or alcohol. They only worsen the condition.
O.4.5.3.3
For severe cases of dehydration, e.g. where there is fainting, unconsciousness and/or
other serious symptoms and signs such as the casualty being incapable of standing or is confused,
emergency medical attention is required. Under professional medical care, fluids containing a proper
balance of replacement electrolytes are given orally or intravenously and the electrolyte status is
continuously assessed. There is usually a complete recovery in all but the most extreme cases.
O.4.5.4

Prevention

In normal circumstances, the thirst mechanism should provide an adequate way to maintain proper
hydration. In hot environments, especially when coupled with physical effort, the thirst mechanism
may not be sufficient on its own and a regular intake of additional water is likely to be required. When
large amounts of water are being lost through sweating and at the same time are being replaced by
drinking water, maintaining the proper balance of electrolytes can become an issue. Care should be
taken when drinking fluids that are hypertonic or hypotonic, with respect to sweating, as there can be
serious consequences if levels acceptable to the body are exceeded.

O.4.6

Heat stroke (sun stroke)

O.4.6.1

Overview

Heat stroke, also known as sun stroke, is a form of hyperthermia where the core body temperature is
greater than 40.6 °C (105.1 °F) due to exposure to environmental heat and an inability to keep the
core body temperature within safe boundaries. Preventive measures include drinking plenty of cool
liquids and avoiding excessive heat and humidity.
O.4.6.2

Signs and symptoms

O.4.6.2.1
The signs and symptoms for heat stroke follow the same pattern as those for
hyperthermia and dehydration. In addition, the casualty may appear to be intoxicated and may be
hostile and confused. There is a drop in blood pressure and a corresponding increase in heart and
breathing rate as the body tries to maintain correct circulation. In advanced cases, the decrease in
blood pressure sometimes results in pale or bluish coloured skin.
O.4.6.2.2
Other symptoms are that, as sweating ceases, the skin is hot to touch, and headache
and gastrointestinal disturbances are prominent, e.g. stomach pain; diarrhoea; vomiting. Acute
neurological disturbance, e.g. poor co-ordination; confusion; altered level of behaviour or
consciousness, are key signs of heat stroke. Without treatment, progression to coma and death is
very likely.
O.4.6.3

Treatment

O.4.6.3.1
Anyone suspected of suffering from heat stroke should be treated as a medical
emergency. In such cases, the body temperature needs to be lowered quickly. The casualty should
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be moved to a cool, shaded area and excess clothing removed to assist heat loss. Any other
treatment should be by a qualified medical professional.
O.4.6.3.2
Immersing a person into a bath of cold water is a recognized method of cooling but
should only be carried out by a qualified medical professional.
O.4.6.4

Prevention

See O.4.12.

O.4.7

Heat exhaustion

O.4.7.1

Overview

Heat exhaustion is a warning to the body that it can no longer keep itself cool. Great care should be
taken because heat exhaustion can lead to heat stroke.
O.4.7.2

Signs and symptoms

Casualties suffering from heat exhaustion may experience thirst, dizziness, weakness, nausea, a lack
of co-ordination, heavy sweating and cold and clammy skin. Some people with heat exhaustion have
a rapid pulse.
O.4.7.3

Treatment

O.4.7.3.1
Rest in a cool place and drink plenty of fluids but not alcohol or drinks containing
caffeine, e.g. coffee; tea; some carbonated drinks. If the symptoms do not disappear in approximately
15 minutes, or if in doubt, seek medical help.
O.4.7.3.2
After recovery from heat exhaustion, the body is likely to be more sensitive to high
temperatures for approximately one week. Avoid hot weather and heavy exercise until advised by a
medical professional that it is safe to resume normal activities.
O.4.7.4

Prevention

See O.4.12.

O.4.8

Heat oedema

O.4.8.1

Overview, signs and symptoms

Oedema is the medical term for fluid retention in the body. Heat oedema is a medical condition in
which there is swelling of the hands, ankles and feet when a person is hot. Heat oedema occurs when
the hot conditions cause the blood vessels to dilate (expand) and thus allow body fluids (e.g. blood) to
move by gravity more easily than normal into the legs (sometimes also the hands), where it pools,
which causes the swelling. It can particularly affect a person who is in a prolonged upright position,
either sitting or standing.
O.4.8.2

Treatment

Rest in the shade or in a cool building, with the legs elevated. Drink plenty of fluids, but not alcohol or
drinks containing caffeine, e.g. coffee; tea; some carbonated drinks. The swelling should disappear
after a short while. If it does not, seek medical help.
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O.4.8.3

Prevention

O.4.8.3.1
To prevent heat oedema, avoid excessive heat and prolonged sitting or standing,
especially immobile sitting and standing.
O.4.8.3.2
Keeping the body cool should reduce dilation of the blood vessels, and thus reduce the
pooling of fluids in the legs (and hands).
NOTE
There is an increased risk of heat oedema for older persons, especially those with other blood
circulation problems.

O.4.9

Heat rash

O.4.9.1

Overview, signs and symptoms

O.4.9.1.1
Heat rash is a skin irritation, which looks like a group of red pimples or small blisters and
typically occurs on the neck and upper chest, in the groin, under the breasts and in elbow creases.
These small, itchy bumps may also feel prickly, stinging or burning.
O.4.9.1.2
Heat rash begins with excessive sweating, usually in hot, humid conditions. The heavy
sweating allows dead skin cells and bacteria on the skin to block the sweat glands, thus forming a
barrier and thereby trapping sweat beneath the skin, where it builds up, causing the characteristic
bumps. As the bumps burst and sweat is released, there may be a prickly or stinging sensation,
hence the condition’s alternative name of prickly heat rash.
O.4.9.2

Treatment

O.4.9.2.1
In most cases, heat rash is likely to clear up on its own in a few days if the affected area
is kept cool and dry.
Rope access technicians experiencing heat rash:
a)

should keep the affected area dry;

b)

may use an appropriate medical preparation to reduce discomfort (as advised by a medical
professional);

c)

should refrain from using any type of oil-based product on their skin (which might block the
sweat glands);

c)

should try to work in a cooler, less humid environment if possible.

O.4.9.2.2
If the heat rash does not disappear within a few days, or there is an infection where the
bumps have burst, seek medical advice, as medication may be needed.
O.4.9.3

Prevention

To prevent heat rash occurring:
a)

avoid excessive heat and humidity;

b)

keep cool with a fan or air conditioning;

c)

take a cool shower or bath and let the skin air dry.
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O.4.10

Heat cramps

Heat cramps are a painful tightening of muscles in the stomach, arms, or legs. These cramps can
result from hard physical work. Heat cramps are a sign that the body is too hot and needs to be
cooled down. However, body temperature and pulse usually stay normal during heat cramps and the
skin may feel moist and cool. Rest in the shade or in a cool building. Drink plenty of fluids, but not
alcohol or drinks containing caffeine, e.g. coffee; tea; some carbonated drinks.

O.4.11

Heat syncope

Heat syncope is a sudden dizziness that may happen during activities in hot weather. Rest in the
shade or in a cool building, with the legs elevated. Drink plenty of fluids, but not alcohol or drinks
containing caffeine, e.g. coffee; tea; some carbonated drinks. The dizziness should disappear after a
short while. If it does not, seek medical help.

O.4.12

General guidance on the prevention of heat-related illnesses

O.4.12.1
Rope access technicians new to working in hot conditions are generally most at risk from
heat-related illnesses. The workload for such persons should be easy at first and increased only
gradually. There should be more frequent breaks to help new workers and those returning to a job
after time away to build up a tolerance for hot conditions. It is important that they understand the risks
when working in hot conditions. Rope access technicians should not be pressured, or feel they are
being pressured, into performing above their usual capabilities, particularly when starting a new job.
O.4.12.2
Plan for rescue. When planning the work for a given task in hot and humid conditions,
consider the potential for heat-related issues that may result in the need to rescue a rope access
technician. Plan the access and retrieval systems accordingly, keeping in mind the use of rig-forrescue arrangements, and the condition of the rope access technicians and stand-by team.
O.4.12.3
are:

Employers should take steps to protect employees from heat-related illnesses. Examples

a)

schedule maintenance and repair jobs in hot areas for cooler months;

b)

schedule hot jobs for the cooler part of the day;

c)

include sufficient time for rope access technicians to egress the workplace with a safe margin
to prevent overexposure during that egress;

d)

lower the ambient temperature by the use of natural or forced ventilation (indoors);

e)

consider the use of commercially available temperature relief products, such as cooling vests
and cooling snakes in the helmet;

f)

consider the use of water mist sprays;

g)

reduce the physical demands on employees, increasingly so as the temperature and or
humidity rises, e.g. short shifts with longer rest periods in between; job-rotation schedules with
maximum working times;

h)

provide cool water or liquids to employees (not drinks with caffeine, alcohol or large amounts of
sugar) and have a drinks regime to ensure regular intake;
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i)

consider the provision of cool water showers, baths or sponge baths;

j)

provide rest periods with water breaks;

k)

provide cool areas for use during break periods;

l)

monitor employees for risk of heat stress;

m)

provide heat stress training that includes information about:
(i)

the risks involved when working in high temperatures;

(ii)

how to prevent heat-related illness;

(iii)

the symptoms of heat-related illnesses;

(iv)

the importance of monitoring oneself and co-workers for symptoms (buddy checking);

(v)

treatment for heat-related illnesses (first aid);

(vi)

using personal protective equipment when working in hot conditions;

n)

continuously assess the risks, e.g. by monitoring the temperature and by buddy checking for
signs of heat-related illnesses;

o)

provide emergency contacts.

O.4.12.4
Wherever possible, rope access technicians should avoid exposure to extreme heat, sun
exposure, and high humidity. When these cannot be avoided, rope access technicians should take
the following steps to prevent heat-related illnesses:
a)

wear light-coloured, loose-fitting, breathable clothing such as cotton, which ideally should
contain solar protection;

b)

cover the head and wear high factor sunscreen (minimum 30 SPF, the higher the better), at
least on any exposed parts of the body;

c)

avoid non-breathable synthetic clothing;

d)

gradually build up to heavy work;

e)

carry out any heavy work during the coolest parts of day;

f)

increase the number of rest periods in extreme heat and humidity and when the work is
strenuous;

g)

take breaks in the shade or in a cool area when possible;

h)

increase fluid intake, regardless of activity level. Drink water frequently and enough so that
there is never a feeling of thirst. Do not wait until thirsty to drink;
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i)

avoid drinks with caffeine, alcohol, and large amounts of sugar as these cause body fluid loss.
Also avoid very cold drinks, because they can cause stomach cramps;

j)

replace salt and minerals. Heavy sweating removes salt and minerals from the body. These are
necessary for the body and it is essential they are replaced. A sports beverage can replace the
salt and minerals lost in sweat. Persons on a low salt regime should check with their doctor
before drinking sports beverages or taking salt tablets;

k)

be aware that protective clothing or other protective equipment may increase the risk of heat
stress;

l)

monitor own and co-workers’ physical condition (buddy checking). Heat-induced illness can
cause a person to become confused and not realise their condition.

O.4.12.5
Indoor worksites in hot conditions, e.g. coal-fired power stations, should have airconditioned refuge areas located at strategic positions.
O.4.12.6
In addition to the standard contents, first-aid kits should include equipment specific to the
hazards likely to be encountered, e.g. sunburn cream and dressings.
O.4.12.7
Table O.4.4 is taken from the Heat Index and provides a useful summary of what actions
should be taken if symptoms are experienced or signs observed in colleagues for various heat-related
illnesses. (See https://www.osha.gov/SLTC/heatillness/heat_index/pdfs/all_in_one.pdf.) In such
cases, the casualty should stop work immediately, and action should be taken to help him/her.
Remember that heat stroke is a medical emergency and the emergency services should be called
immediately. Colleagues should follow the guidelines in Table O.4.4 for helping the casualty, while
waiting for the emergency services to arrive.
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Table O.4.4 – Guidance on how to respond to heat-related emergencies
Heat-related
illness
Heat stroke

Most serious

Symptoms

First aid

Confusion
Fainting
Seizures
Excessive sweating or red,
hot, dry skin
Very high body temperature

Call the emergency services.

Cool, moist skin
Heavy sweating
Headache
Nausea or vomiting
Dizziness
Light headedness
Weakness
Thirst
Irritability
Fast heartbeat

Take the following actions:
1. Get the casualty to lie down in a cool, shady
place.
2. Give the casualty plenty of water or other cool
beverage to drink – no alcohol or caffeine.
3. Cool the casualty with cold compresses or ice
packs.
4. Take to clinic or emergency room for medical
evaluation or treatment if signs or symptoms
worsen or do not improve within 60 minutes.
5. Do not return to work that day and not until
approval from a medical professional.

Muscle spasms
Pain, usually in abdomen,
arms or legs

Take the following actions:
1. Get the casualty to rest in a shady, cool area.
2. Give the casualty plenty of water or other cool
beverage to drink – no alcohol or caffeine.
3. Wait a few hours before allowing the casualty
to return to strenuous work.
4. Get the casualty to seek medical attention if
the cramps do not stop.

Clusters of red bumps on the
skin
Often appears on the neck,
upper chest, folds of skin

Take the following actions:
1. Try to work in a cooler, less humid
environment when possible.
2. Keep the affected area dry.

While waiting for help:
1. Place casualty in a shady, cool area.
2. Loosen clothing, remove outer clothing.
3. Fan air on the casualty; cold packs in armpits.
4. Wet person with cool water.
5. Provide fluid (preferably water – no alcohol or
caffeine) to conscious casualties only.
6. Stay with the casualty until help arrives.

Heat exhaustion

Heat cramps

Heat rash
(Prickly heat)
Most common

The information in this table is not definitive and is for guidance only
Source: US National Oceanographic and Atmospheric Administration’s National Weather Service (modified).
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O.5

Protecting against ultra-violet radiation

O.5.1

Overview

O.5.1.1
The information and advice contained in this section of Annex O (O.5) covers the risks of
exposure to ultra-violet radiation. While this section focuses on work outdoors and the effect of ultraviolet radiation from the sun, it should be noted that welders, working indoors or outdoors, can be
exposed to ultra-violet radiation from the welding arcs. For some general guidance on working in the
environmental conditions covered by Annex O, see O.1.
O.5.1.2
Exposure to ultra-violet radiation (referred to from now on as UV radiation) without proper
protection can be hazardous, with risks of sunburn, damage to the eyes and several types of skin
cancer. This section explains what UV radiation is and how to protect against it in a working
environment. It gives information on the UV index, Sun Protection Factors (SPFs), the UVA Protection
Grade (PA) or UVA Protection Factor (UVA-PF) and the UVA star rating. Information and advice is
given on sunscreens and protective clothing, plus some additional advice for both rope access
technicians and their employers.
O.5.1.3
The strength of UV radiation varies, depending on the world location, the time of year
and on a number of different weather factors. Sunlight and, therefore, UV radiation is at its strongest
during the summer and between 10:00 h and 16:00 h. However, there is UV radiation even on cloudy
days. Working outdoors without proper protection increases the possibility of sunburn and of more
serious conditions, i.e. skin cancer and eye damage, especially during the summer.
O.5.1.4
At worksites where there are areas of reflective surfaces, e.g. snow; light-coloured sand;
concrete; glass; metal; bodies of water, any exposed skin may be subject to UV radiation not only
from above and to the side but also from below by reflected light, with an increased risk of sunburn
and other harmful effects.
O.5.1.5
It should be noted that many commonly-used drugs increase a person’s sensitivity to
sunlight and, thus, the risk of getting sunburn. Examples are: thiazides; diuretics; tetracycline;
doxycycline; sulfa antibiotics; non-steroidal anti-inflammatory drugs such as ibuprofen; some antimalarials.

O.5.2

Ultraviolet radiation

O.5.2.1

Ultraviolet rays

O.5.2.1.1
UV radiation is invisible electromagnetic radiation emitted from the sun with wavelengths
between 100 and 400 nanometres (nm). These rays cause increasing damage to an exposed person
as the wavelength decreases, i.e. the shorter the wavelength, the greater the energy and the greater
the risk of damage to the exposed person.
O.5.2.1.2
Based on its characteristics and effects, UV radiation is divided into three wavelength
ranges: UVA, UVB and UVC:
a)

UVA covers the wavelength range 320 to 400 nm. UVA is not absorbed by the ozone layer (see
O.5.2.2) and is the greatest source of solar radiation at the Earth’s surface.

b)

UVB covers the wavelength range 280 to 320 nm. UVB is partially absorbed by the ozone
layer. UVB rays that are not filtered out cause sunburn and other harm to persons.
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c)

UVC covers the wavelength range 100 to 280 nm. UVC is the most dangerous form of UV
radiation but generally does not pose a risk to rope access technicians, because the rays are
absorbed by the ozone layer. However, artificial UVC (e.g. that emitted by electrical discharges)
is a threat for certain groups of workers, e.g. welders.

O.5.2.1.3
UV rays can penetrate and change the structure of skin cells. UVA penetrates beyond
the top layer of human skin and is known to cause premature skin ageing. Scientists believe that UVA
radiation can increase the risk of developing skin cancer. UVB radiation, which causes sunburn,
penetrates less deeply into skin than UVA radiation, but can still cause some forms of skin cancer.
O.5.2.2

Ozone layer

The ozone layer is found mostly in the stratosphere, which is an area of the Earth's atmosphere at an
altitude ranging from approximately 10 km (6 miles) to 50 km (31 miles) above the Earth's surface.
Ozone is a molecule composed of three atoms of oxygen. It absorbs the most dangerous ultraviolet
rays before they can hit the Earth, thus protecting life from their adverse effects. However, ozone
depletion occurs in some areas of the globe, where dangerous UV rays can penetrate.
O.5.2.3

UV index

O.5.2.3.1
The UV index is a way of expressing a forecast of the amount of UV radiation at a
geographical location at a given time and was developed by the World Health Organization. The aim
of the index is to warn people of increased risk and to encourage them to protect themselves against
the risks of skin cancer and skin damage such as sunburn. The UV index is a good way to get an idea
of the UV radiation levels in the geographical area of the worksite. It is presented as a range of
numbers:
1 to 2: low exposure;
3 to 5: moderate exposure;
6 to 7: high exposure;
8 to 10: very high exposure;
11 plus: extreme exposure.
O.5.2.3.2
The higher the number in the UV index, the greater the amount of skin- and eyedamaging UV radiation there is. Therefore, the higher the UV index, the less time it takes before skin
or eye damage can occur.
O.5.2.3.3
The UV index can be high at many times of the year. It does not have to be hot and there
may be cloud cover. It is important, therefore, that the forecast is checked regularly and in different
weather conditions.
O.5.2.3.4
The exposure time to the sun at a given UV index level depends also on the skin type.
For example, for people with fair skin, when the UV index is seven, it takes less than 20 minutes until
the skin starts to redden. For someone with darker skin, the same UV index level may need more
than 40 minutes to cause an effect.
O.5.2.3.5
Wavelengths in UVB rays are the main contributors to the UV index. The contribution
from the UVA rays is only about 10 %. The UV index, therefore, is highly affected by the thickness of
the ozone layer.
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O.5.3

Effects of exposure to UV radiation

O.5.3.1

Sunburn

O.5.3.1.1

General

Sunburn is skin damage caused by spending too much time outdoors without wearing a protective
sunscreen and/or appropriate protective clothing. It is often very painful. Periods of overexposure to
the sun can lead to an increased risk of skin cancer. The eyes can also be burned from exposure to
the sun. Excessive exposure of eyes to sunlight may cause cataracts, tissue growth that leads to
blindness, and possibly macular degeneration, a well-known cause of blindness.
O.5.3.1.2

Signs and symptoms

O.5.3.1.2.1 Signs and symptoms of sunburn include:
a)

red, warm and tender skin;

b)

swollen skin;

c)

blistering;

d)

headache;

e)

fever;

f)

nausea;

g)

fatigue;

h)

red, dry and painful eyes, sometimes feeling as though they have grit in them.

O.5.3.1.2.2 The symptoms of sunburn usually start to manifest themselves about four hours after
exposure to the sun. The pain from sunburn is worse between six and 48 hours after sun exposure
and is usually resolved in three to five days. Skin peeling usually begins three to eight days after sun
exposure.
O.5.3.1.3

Treatment

O.5.3.1.3.1 The symptoms of sunburn can be treated by:
a)
appropriate painkillers (in doses as recommended by the manufacturer) to relieve pain and
headache, and to reduce fever;
b)

drinking water to help replace any loss of fluid;

c)

cool baths or by the gentle application of cool wet cloths on the burned area to give some relief
from the pain;

d)

the application of a suitable after-sun cream, which may give additional relief;

e)

applying a low-dose (0.5 % to 1 %) hydrocortisone cream (applied as recommended by the
manufacturer), which may be helpful in reducing the burning feeling and swelling, and may
assist the healing process.
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O.5.3.1.3.2 Rope access technicians with sunburn should avoid further exposure to the sun until the
burn has gone. This includes direct sunlight through windows.
O.5.3.1.3.3 Seek professional medical attention if there any feelings of ill health considered to be
attributable to the sunburn; if there are any concerns about the sunburn, or if there are any of the
following symptoms:
a)

severe sunburn covering more than 15 % of the body;

b)

blistering;

c)

chills;

d)

dizziness;

e)

headaches;

f)

nausea;

g)

high fever (more than 38 °C/101 °F);

h)

dehydration;

i)

extreme pain.

O.5.3.1.3.4 It is important to avoid the risk of infection. If blistering occurs, actions that can be taken
are:
a)

lightly bandage or cover the area with gauze to prevent infection;

b)

do not break the blisters, as this could slow the healing process and increase the risk of
infection;

c)

when the blisters break and the skin peels, dried fragments may be removed and an antiseptic
ointment or hydrocortisone cream may be applied (in accordance with the manufacturer’s
instructions).

O.5.3.1.4

Prevention

See O.5.4 for guidance on protecting against the effects of UV radiation.
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O.5.3.2

Skin cancer

O.5.3.2.1

General

There are three types of skin cancer: basal cell; squamous cell and melanoma. All three types are
serious but melanoma is the most serious.
O.5.3.2.2

Signs and symptoms

Signs and symptoms of skin cancer include:
a)

a flat or slightly elevated discoloured patch on the skin (tan, brown, red, black, blue, or white);

b)

a scaly, reddish patch area of skin;

c)

a sore that does not heal;

d)

red lumps;

e)

a crusty, warty appearance on the skin;

f)

a scar-like area that is white, yellow or waxy;

g)

a small raised bump that looks smooth, shiny and translucent;

h)

a raised growth with a depression in the centre;

i)

moles with colours that are not the same throughout;

j)

a change in the size, shape, or colour of an existing spot or mole;

k)

moles that are not symmetrical in shape or have irregular borders (ragged, notched, or blurred
edges);

l)

large moles (say more than 8 mm/5/16 inch in diameter);

m)

itchy or painful moles;

n)

the appearance of new moles.

O.5.3.2.3

Treatment

O.5.3.2.3.1 If there are any of the signs or symptoms described in O.5.3.2.2, seek professional
medical attention without delay.
O.5.3.2.3.2 Basal cell cancer and squamous cell cancer can usually be removed by surgery or
topical treatments. Malignant melanoma has significant implications and can be fatal.
O.5.3.2.4

Prevention

Rope access technicians are encouraged to check their own skin often for the signs and symptoms
given in O.5.3.2.2. They should seek professional medical attention as soon as possible if they notice
anything unusual. See O.5.4 for guidance on protecting against the effects of UV radiation.
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O.5.4

Protecting against the effects of UV radiation

O.5.4.1

Sun Protection Factor

O.5.4.1.1
The Sun Protection Factor (SPF) is a number quantifying the effectiveness of
sunscreens against UVB radiation. It is important to note that SPF is measured in the laboratory
under standardized conditions, so caution should be used when estimating the time a person can
actually stay in the sun. SPF may be rated not only in numbers (e.g. SPF 30) but also by description,
intended to make the SPF system easier to understand:
Low protection (SPF 6 to SPF 14);
Medium protection (SPF 15 to SPF 29);
High protection (SPF 30 to SPF 50);
Very high protection (SPF 50 plus).
O.5.4.1.2
SPF plays no part in protecting the body from harmful effects caused by UVA radiation.
UVA protection in sunscreens is presented two ways. These are explained in O.5.4.2 and O.5.4.3.
O.5.4.2

UVA Protection Grade (PA)/UVA Protection Factor (UVA-PF)

The UVA Protection Grade (PA) or UVA Protection Factor (UVA-PF) is a system of determining the
amount of protection of a sunscreen against UVA radiation. The test is carried out on human beings
(as is the SPF test) and is considered to be the most rigorous form of UVA testing. Under this system,
UVA results are usually marked on sunscreens within a circle containing the letters PA in one of three
levels, with PA+ being the lowest level of protection and PA+++ the highest.
O.5.4.3

UVA star rating

O.5.4.3.1
The UVA star rating is a method of showing the UVA protection in a sunscreen when
compared as a ratio to the levels of protection provided against UVB. The level of UVA protection is
determined by the UVA-PF test (see O.5.4.2) and then calculated based on the SPF of the product.
The stars range from nought to five, the bigger the number of stars the better the protection. However,
it should be borne in mind that the number of stars is based on the SPF, so a high number of stars for
a sunscreen with a low SPF gives less protection against UVA than the same number of stars for a
higher rated SPF.
O.5.4.3.2
In the European Union, a sunscreen that achieves a UVA protection rating of one third or
more of the UVB protection (SPF) is allowed to use a logo comprising a circle with the capital letters
UVA inside it and the relevant number of stars may also be placed inside the circle.
O.5.4.4

Sunscreens

O.5.4.4.1
Sunscreens are products which combine several ingredients to help prevent the sun's
UV radiation from reaching the skin. Sunscreens that protect against both UVA and UVB radiation,
which are known as broad spectrum sunscreens, are recommended.
O.5.4.4.2
Sunscreens with a minimum SPF of 30 and a UVA rating of 4 or 5 stars are generally
considered to be an adequate standard of protection. Sunscreens with a higher SPF do give a higher
protection against UVB rays but not proportionally, e.g. an SPF 60 sunscreen does not give twice as
much protection as an SPF 30 sunscreen.
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O.5.4.4.3
sun.

The first application of sunscreen should be at least 20 minutes before exposure to the

O.5.4.4.4

Choose a sunscreen that is water resistant for longer-lasting protection.

O.5.4.4.5
Apply sunscreens liberally, regularly and in accordance with the manufacturer’s
instructions, paying special attention to covering the ears, scalp, lips, neck, backs of hands and any
other exposed skin.
NOTE
Rope access technicians with a natural sun tan also need to apply sunscreen. A tan does not
provide any significant protection from UV exposure.

O.5.4.4.6
In the absence of clear manufacturer’s instructions, sunscreens should be reapplied at
least every two hours and each time a person might have compromised the covering, e.g. due to
heavy perspiration; submersion in water.
O.5.4.4.7
Some sunscreens may be less effective when applied in combination with an insect
repellent. A more frequent application of sunscreen may be required when the two products are used
together.
O.5.4.4.8

The performance of a sunscreen is also affected detrimentally by wind and humidity.

O.5.4.4.9
Check the use-by date on the sunscreen packaging. Sunscreens can lose their potency
with time. Out of date sunscreens should be discarded.
O.5.4.5

Clothing

O.5.4.5.1
clothing.

An effective way to protect against exposure to UV radiation is by wearing suitable

O.5.4.5.2
Clothing made from a material with a close weave should be chosen as it is more
protective against UVA and UVB than clothing made from loosely-woven materials. Shiny, dark
materials provide more protection than light-coloured pastel shades or materials with a rough finish.
Dark colours usually absorb more UV rays than lighter colours but have the disadvantage of
absorbing heat as well. Bright colours, e.g. reds and yellows, give more protection than pale ones.
White fabrics containing optical brightening agents (often found in washing powders and liquids)
absorb both UVA and UVB rays, but especially UVA. Choose clothing that covers as much skin as
possible.
O.5.4.5.3
Clothing with built-in protection against UVB is made by several manufacturers and is
recommended. There is a rating system for such sun-protective textiles and clothing, known as
Ultraviolet Protection Factor (UPF), which represents the ratio of UVB protection when measured with
and without the protection of the fabric.
The levels of protection are:
Good: UPF 15 to UPF 24 (93.3 % to 95.9 % UVB filtered out);
Very good: UPF 25 to UPF 39 (96 % to 97.4 % UVB filtered out);
Excellent: UPF 40 to UPF 50+ (97.5 % to 98+ % UVB filtered out).
O.5.4.5.4
Rope access technicians should refer to the UPF rating (which should be on the clothing
label) and choose clothing with the highest rating available that is appropriate to the task and location.
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Close-weave fabric with a UPF of 30 or greater offers excellent protection and should be suitable for
most applications. Where fabric does not have a UPF rating, a general rule is that UV radiation is
likely to penetrate the fabric if light can be seen through it.
O.5.4.5.5
It is important to protect all parts of the face, especially the nose and ears, which can
receive significant exposure. Lightweight balaclavas exist for such a purpose. The hands are also
vulnerable, which can be protected by wearing appropriate lightweight gloves.
O.5.4.5.6
When wearing a safety helmet, additional protection may be needed to protect the face,
ears and neck. Various sun protection accessories are available for attachment to helmets, e.g. broad
rims, peaks and neck flaps that cover the back and sides of the neck. Also see O.5.4.5.3. Rope
access technicians should not forget to cover their head and neck after removal of their safety
helmets outdoors. A wide brimmed hat and neck flap made from a close-weave fabric of UPF 50+
should provide sufficient head protection. As a hat is likely to protect the face only from direct sunlight
and is unlikely to stop exposure from reflected or scattered UV radiation, an appropriate sunscreen
should be used also.
O.5.4.6

Additional guidance

O.5.4.6.1
To prevent excessive exposure of the sun to the eyes, it is recommended that
sunglasses or safety sunglasses, as required, are worn. These should have high UVA and UVB
protection (as close as possible to 100 %) and should include side panels.
O.5.4.6.2
Even when working in the shade or under overhead protection, rope access technicians
should continue to use sun-protective clothing and sunscreen for maximum protection.
O.5.4.6.3
Employers should actively assist the protection of rope access technicians against
excessive exposure to UV radiation, e.g. by:
a)

where possible, avoiding the scheduling of work outdoors when exposure to sunlight and,
therefore, UV radiation is at its greatest;

b)

considering reducing the length of a rope access technician’s work period to minimize exposure
to UV radiation, e.g. by job rotation;

c)

ensuring that rope access technicians are wearing adequate protective clothing and that
appropriate sunscreens are being used and applied regularly;

d)

where possible, providing shade to the area in which work is being carried out;

e)

providing shaded or indoor rest areas;

f)

providing training to workers to enlighten them about UV radiation, including:

(i)

the risks of exposure and why rope access technicians working outdoors are a high risk group;

(ii)

how to prevent and protect against exposure;

(iii)

the signs and symptoms of over-exposure and actions to be taken if there are such signs and
symptoms.
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Annex P (informative)
Recommended actions for the protection of anchor lines
Introduction
Annex P gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

P.1

General

P.1.1
This informative annex provides a table (Table P.1), which takes a hierarchical approach
in the recommended order of actions to obtain the best achievable method of protection for anchor
lines at a worksite.
P.1.2
Once it has been established that rope access is an appropriate access system and the
hazards have been identified (see 1 in Table P.1), the lower the number chosen between 2 and 4 in
the column titled Decision and the corresponding action taken (see the column titled Action), the more
effective and reliable the protection system is likely to be. This process may be remembered (in
English) by the acronym RAP:
Remove (the hazard, where feasible)
Avoid (the hazard)
Protect (against the hazard).
P.1.3
Anchor line protection is covered in more detail in Part 2, 2.7.10, 2.11.3.1 and 2.11.3.2.
Pre-use checks and inspection are covered in Part 2, 2.10.

P.2

Examples of hazards

The following are examples of hazards that should be taken into account when protecting anchor
lines. This list is non-exhaustive:
a) sharp edges such as may be found on steel work, cable trays, gratings, glass façades, composite
panels;
b) abrasive edges and surfaces such as coping stones, rock protrusions, corroded structures;
c) trapping and cutting areas such as manhole covers, hatches, doorways;
d) heat sources and the risk of melting from such as hot pipes, exhaust gases, lighting;
e) hot work such as welding or cutting;
f)

corrosive substances such as chemical deposits or spillages;

g) tools such as angle grinders, chainsaws, ultra-high-pressure lances, grit blasters, power drills.
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Table P.1 — Hierarchy for the protection of anchor lines against hazardous surfaces
Decision

Action
(Assumes it has been established that rope access is a suitable
method of work)

1. Hazard identification
Yes
Have all the hazards in the
planned anchor line path
been identified and is it
possible to rig anchor lines
away from any hazard or to
protect them against those
hazards?

Identify all hazards in the path of the anchor line for its entire
length and taking into account the duration of the rope
access task. Include any potential rescue scenario.
Allow for any potential vertical and transverse movement of
the working line and safety line either while under load, e.g.
during working or rescue operations, or when not under
load, e.g. due to the effects of vibration or wind.
Consider the consequences of working line failure, e.g.
deployment of the back-up device; stretch of the safety line;
anchor lines moving over an edge in a set-up rigged for
rescue.
Go to 2
Use another access method.

No
Go to 6
2. Remove the hazard
Yes
Can the edge/other
hazards be eliminated?

Where feasible, remove the hazard, e.g. remove grating;
remove sharp or abrasive surfaces; ensure any heat
sources are isolated.
Go to 5

No

Go to 3a

Yes

Rig anchor lines (e.g. using Y-hangs) so that they hang free
and clear of the hazard(s) for their entire length and for the
duration of the rope access task.

3a. Avoid the hazard
Can the anchor lines be
rigged so they hang
completely free and clear
of the hazards (i.e. without
the use of re-anchors or
deviations)?

Consider, as an additional safety measure, the
appropriateness of protecting against the hazards that have
already been avoided by the free hang, e.g. by placing a fire
blanket over any hot pipes in the vicinity of the anchor lines.
Go to 5

No

3b Avoid the hazard
Yes
Can the hazard be avoided
by a method other than a
completely free hang?

Go to 3b
Examples of this type of hazard avoidance (in order of
preference) are: smooth-surfaced scaffolding tube clamped
in position over which the anchor lines run; deviations of
suitable strength connected independently to the working
line and the safety line; anchor lines re-anchored.
If re-anchors are used, ensure the anchor lines are not
exposed to the hazard at any time, e.g. by placing edge or
anchor line protection (see 4).

3b continues on next page.
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3b continued

4. Protect against the
hazard

No

Go to 4

Yes

Carry out a thorough assessment of the hazards to define
the level of robustness of protection required, e.g. whether
edge protectors and/or anchor line protectors are
appropriate and which type should be used.

If the hazard, e.g. edges;
abrasive surfaces; heat
sources, cannot be
avoided, can effective
protection appropriate for
the task be installed?

Install protection based on whether it is an edge to be
protected against or an abrasive, smooth, or hot surface or
heat source and whether the contact angle is small or large.
Select types of protection which have been demonstrated to
control the particular type of hazard. Ensure edge
protectors, anchor line protectors and anchor lines stay in
their intended position.
Protectors that do not enclose the anchor line are easier to
pass and to observe damage than wrap-around sheath
types, particularly at a top edge.
Where individual enclosed anchor line protectors are to be
used, each anchor line should be independently protected.
Go to 5

No

Go to 6

Yes

Define the method chosen, including implementation within
the rescue plan.

5. Final verification
Is the level of protection
robust enough to reduce
the chance of damage to
the working line to an
acceptable level and also
ensure safety line integrity
will remain uncompromised
in the event of a working
line failure?

Verify as outlined in the first column on the left (beneath the
heading Final verification).
Start work only after a pre-use check for system integrity
and recheck regularly.

No

Go to 6

6. DO NOT PROCEED
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Annex Q (informative)
Fall factors, fall distances and associated risks
Introduction
Annex Q gives advice and other information that could be relevant to users of rope access methods
and is one of a number of informative annexes in Part 3 of this code of practice. This informative
annex should be read in conjunction with other parts of this code of practice, should not be used in
isolation and is not intended to be exhaustive. For further advice, readers should refer to relevant
specialist publications.

Q.1

General

Q.1.1
Fall factors are used to measure the severity of a fall when using ropes or lanyards and
are defined as the length of a potential fall divided by the length of rope or lanyard available to arrest
it.
Q.1.2
An understanding of fall factors and their effects is important in both the planning and
application of rope- or lanyard-based access work. Those who understand the effects are better able
to select the correct equipment for the application or look for alternative methods if the potential
effects are unacceptable.

Q.2

Explanation of fall factors and their effects

Q.2.1
Figure Q.1 shows a person attached to a rigid horizontal anchor line (a rigid rail) in three
different positions. The rigid horizontal anchor line depicted is for illustration purposes only and has
been chosen for simplicity and clarity. The far-right position 3 shows a person in a fall factor two
situation (FF 2). This is considered to be a high severity fall factor. The centre position 2 shows a fall
factor one situation (FF 1), which is considered to be a medium severity fall factor, and the far-left
position 1 shows a very low fall factor situation (almost FF 0), i.e. a very low severity fall factor. The
fall factor scenario shown in Figure Q.1 also applies when other anchor methods are employed, e.g.
where the lanyard is connected to an anchor device fixed to masonry or to a vertical anchor line
(when the connection would normally be via an anchor line device).
Q.2.2
Where someone is connected to an anchor by a lanyard of, say, one metre length and
the harness attachment point is level with that anchor, (e.g. as shown in 2 in Figure Q.1), the
potential fall distance is one metre. (In this example and the one in Q.2.3, no account is taken of any
elongation of the lanyard.) The length of the fall (one metre) divided by the length of lanyard available
to arrest it (one metre) gives a result of one (1 ÷ 1 = 1), i.e. fall factor one (FF 1).
Q.2.3
Using the same length of lanyard as in Q.2.2, i.e. one metre, if the person climbs above
the anchor to the maximum height that the lanyard allows (e.g. as shown in 3 in Figure Q.1), the
length of the potential fall is now two metres, the length of the lanyard remains the same at one metre
and the fall factor is two (2 ÷ 1 = 2).
Q.2.4
Although the lanyard length is the same in both the examples given in Q.2.2 and Q.2.3,
the distance of the two falls is markedly different and so too can be the effect. The impact loads
experienced by the user and the anchor in the example given in Q.2.3 (FF 2) are likely to be much
higher than those in the example given in Q.2.2 (FF 1) and the potential for collision of the user with
the ground or structure is also increased.
Q.2.5
If the position of the person is as shown in 1 in Figure Q.1, the result of a fall is likely to
be much less serious than those shown in 2 and 3. The fall would be very short; the impact load on
the user and the anchor is likely to be insignificant and, therefore, the chance of the user hitting the
structure or ground is minimized, as is the force at which the user might collide with them.

© IRATA International

Annex Q: page 1 of 4

2013-Sep-01

IRATA International code of practice for industrial rope access
Part 3 of 5: Informative annexes: Annex Q

Q.3

Other considerations

Q.3.1
The length of a potential fall and its consequences and/or the calculation of the fall factor
are sometimes not quite as obvious as it seems. In some situations, the length of the potential fall and
the impact loads likely to be experienced can be increased without realizing it. For example, a
common practice is to pass an anchor sling, such as a wire strop or webbing sling, around the
structure and link it with a connector, which is then used as the anchor point for the user, either
directly or via a lanyard. If the user moves above that anchor point (which is not recommended), the
anchor sling could be raised above its natural hanging (lowest) position, see Figure Q.2. This would
affect the potential fall distance.
Q.3.2
In the scenario described in Q.3.1, the length of the potential fall is no longer directly
related to the length of the lanyard but is now related to a combination of the length of the lanyard
plus the distance from the lowest point at which the anchor sling would hang naturally to its highest
point in use. The combined effect of the increase in potential fall distance and poor energy-absorbing
characteristics of the strop or sling is likely to produce unacceptable impact loads on the user in a fall,
thereby increasing the risk of injury. The increased length of the potential fall also increases the risk of
the user colliding with the ground or structure.
Q.3.3
An increased fall distance can also arise in situations other than those described in Q.3.1
and Q.3.2. An example is if an anchor lanyard or an anchor sling is attached to the structure in such a
way that it is free to slide, such as when it is attached to a vertical or diagonal section of steel latticework (not recommended), see Figure Q.3. (In this example, in addition to the increased fall distance,
there is also a danger of incorrect loading and failure of the connectors.) A fall distance can also be
increased by elongation of the safety line when a load is applied to it, e.g. in a fall.
Q.3.4
It is essential that fall factors are kept as low as possible at all times so that, should a fall
occur, the resulting impact loads on the user are minimised. If the combined length of all the
connecting elements (e.g. lanyard plus connectors plus anchor sling) is kept as short as possible and
is combined with a low fall factor, e.g. by always working below the anchor point, the user is less likely
to collide with the structure or the ground and the potential impact loads experienced are also likely to
be low.
Q.3.5
It should be remembered that the impact loads experienced in a fall depend not only on
the fall factor and length of fall but also on the characteristics of the connecting elements and
especially their ability to absorb energy, e.g. the amount of energy absorbed by an anchor line can be
influenced by the length of the anchor line above the anchor line device. Energy absorption capability
is important, especially in high fall factor situations, and while it should be to an acceptable level
(which varies between countries), the increase in fall distance that it brings with it, e.g. by elongation
of the connecting elements, can also be a hazard.
Q.3.6
To minimize impact loads on the user in a fall, it may be necessary to consider the
incorporation of commercially-made energy absorbers, especially where the energy-absorbing
characteristics of the lanyard are poor and/or the potential fall distance is considered to be high.
When energy absorbers are activated, they extend, or allow slippage, e.g. along the anchor line, and
thus the effective length of the lanyard is increased, so the reduced impact load is at the expense of a
longer fall, with an increased risk of collision and injury.
Q.3.7
There are examples in personal fall protection where a good understanding of fall factors
allows equipment with reduced energy-absorbing capabilities to be used safely, as long as fall factors
are kept very low and as close to zero as possible. This can be advantageous in a number of different
ways: for example, the use of low stretch ropes for anchor lines allows more precise work positioning
and more efficient ascending than dynamic rope would, and the use of short non-stretch connecting
elements during aid climbing helps the user to conserve energy and to work more efficiently. Thus, it
is often preferable to use equipment with low energy absorption characteristics combined with a very
low fall factor, rather than accept a high fall factor with increased energy absorption and the resulting
increased potential fall distance and risk of injury though collision with the ground or structure.
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1

2

3

Key
1 Very low fall factor (almost 0)
2 Fall factor 1
3 Fall factor 2

Figure Q.1 — Illustration to show different fall factors
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Figure Q.2 — Lifting an anchor sling from its normal hanging position increases the potential
fall distance

Figure Q.3 — Attaching an anchor lanyard (or anchor sling) in such a way that it can slide
downwards during a fall increases the potential fall distance
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Part 4: Local legislation: United Kingdom only
Introduction
Part 4 provides information on legislation that applies in a particular country or region, in this case the
United Kingdom (UK). There are variations to the legislation quoted in Northern Ireland, see
www.hseni.gov.uk.
For legislation applicable to countries or regions other than the UK, readers should consult the IRATA
International code of practice adopted by that particular area, e.g. Australia, Benelux, Brazil, North
America, South Africa, South-east Asia, or the appropriate Regional Advisory Committee (RAC).
As well as providing information on UK legislation, this UK version of Part 4 also gives details of
Health and Safety Executive (HSE) approved codes of practice, guidance and other supporting
literature. It first lists the legislation alphabetically and then explains the requirements of some of it.
Finally, information is provided on the relationship between legislation and standards.
It should be noted that Part 4 is not intended as an interpretation of the law and does not relieve
employers of their duties under the various legal requirements that may relate to their specific
location, situation and applications.
Although care has been taken to ensure, to the best of IRATA International’s knowledge, that the
content of Part 4 is accurate, IRATA International assumes no responsibility for any errors, omissions
or misinterpretations of such content or any loss or damage arising from or related to its use.

4.1

Applicable UK legislation, HSE approved codes of practice and
guidance

The following list details UK legislation applicable to rope access work. It refers to the formal
legislative reference number, i.e. the Statutory Instrument (SI) and provides the titles and reference
numbers of associated HSE approved codes of practice (known as ACoPs) and guidance documents.
Many of these documents have always been free of charge and many others have become so since
November 2009. Hyperlinks are provided, giving direct access to the documents via a computer.
Confined Spaces Regulations 1997 (SI 1997/1713) and HSE approved code of practice and
guidance: Safe work in confined spaces (HSE L101)
Construction (Design and Management) Regulations 2007 (known as the CDM Regulations) (SI
2007/320) and HSE approved code of practice Managing health and safety in construction (HSE
L144). Also see 4.2.2.
NOTE

At the time of publication of this version of ICOP Part 4, these regulations are under review.

Control of Asbestos Regulations 2012 (SI 2012/632), and HSE approved code of practice and
guidance Work with materials containing asbestos (HSE L143)
Control of Noise at Work Regulations 2005 (SI 2005/1643) and HSE guidance (HSE L108)
Control of Substances Hazardous to Health Regulations 2002 (known as COSHH) (SI 2002/2677) (as
amended), plus: HSE approved code of practice and guidance Control of substances hazardous to
health (fifth edition) (HSE L5); HSE guidance Workplace exposure limits, 2011 update (EH40); HSE
guidance Working with substances hazardous to health (HSE INDG 136 REV 5); HSE guidance A
step by step guide to COSHH assessment (HSG 97) and Fumigation (HSG 251)
Control of Vibration at Work Regulations 2005 (SI 2005/1093) and HSE guidance Hand-arm vibration
(HSE L140)
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Electricity at Work Regulations 1989 (SI 1989/635) plus HSE guidance Electrical safety and you
(INDG 231 Revision 1, 2012); Electricity at work - Safe working practices (HSG85 Third edition,
2013); Memorandum of guidance on the Electricity at Work Regulations 1989 (HSR25 Second
edition, 2007) and Maintaining portable and transportable electrical equipment (HSG107 Third edition,
2013)
Health and Safety at Work etc. Act 1974
Health and Safety (First Aid) Regulations 1981 (SI 1981/917), amended by the Health and Safety
(Miscellaneous Amendments) Regulations 2002 (SI 2002/2174), and HSE approved code of practice
and guidance First aid at work (HSE L74)
NOTE
The regulations were amended on 01 October 2013 to remove the requirement for HSE to approve
first aid training and qualifications. Information, including the regulations and guidance for employers is available
at www.hse.gov.uk/firstaid/

Health and Safety (Safety Signs and Signals) Regulations 1996 (SI 1996/341) and HSE guidance
Safety signs and signals (HSE L64)
Highways Act 1980
NOTE
At the time of publication of this version of ICOP Part 4, there are outstanding changes not yet
made by the legislation.gov.uk editorial team to Highways Act 1980. Any changes that have already been made
appear in the content and are referenced with annotations.

Lifting Operations and Lifting Equipment Regulations 1998 (known as LOLER) (SI 1998/2307),
amended by the Health and Safety (Miscellaneous Amendments) Regulations 2002 (SI 2002/2174),
plus HSE approved code of practice and guidance Safe use of lifting equipment 1998 (HSE L113),
HSE Open learning guidance and HSE guidance document ACOLAR LOLER, which explains the
relationship between LOLER and rope access. Also see 4.2.5.
Management of Health and Safety at Work Regulations 1999 (known as the MHSW Regulations) (SI
1999/3242). Also see 4.2.6.
Manual Handling Operations Regulations 1992 (SI 1992/2793), amended by the Health and Safety
(Miscellaneous Amendments) Regulations 2002 (SI 2002/2174), plus HSE guidance Manual handling,
Manual Handling Operations Regulations 1992 (as amended) (HSE L23) and Getting to grips with
manual handling (INDG 143). Also see 4.2.8.
Mineral Workings (Offshore Installations) Act 1971
Offshore Installations and Pipeline Works (Management and Administration) Regulations 1995
(known as MAR) (SI 1995/738) and HSE guidance (HSE L70)
Offshore Installations and Wells (Design and Construction) Regulations 1996 (known as DCR) (SI
1996/913) and HSE guidance (HSE L84 and L85)
Offshore Installations (Prevention of Fire and Explosion and Emergency Response) Regulations 1995
(known as PFEER) (SI 1995/743) and HSE approved code of practice and guidance Prevention of fire
and explosion, and emergency response on offshore installations (HSE L65)
Offshore Installations (Safety Case) Regulations 2005 (known as SCR) (SI 2005/3117) and HSE
guidance (HSE L30)
Personal Protective Equipment Regulations 2002 (known as the PPE Regulations) (SI 2002/1144)
Personal Protective Equipment at Work Regulations 1992 (known as the PPE at Work Regulations)
(SI 1992/2966), amended by the Health and Safety (Miscellaneous Amendments) Regulations 2002
(SI 2002/2174), and HSE guidance (HSE L25). Also see 4.2.4.
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Provision and Use of Work Equipment Regulations 1998 (known as PUWER) (SI 1998/2306),
amended by the Health and Safety (Miscellaneous Amendments) Regulations 2002 (SI 2002/2174),
and HSE approved code of practice Safe use of work equipment (HSE L22). Also see 4.2.3.
Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013 (known as RIDDOR
2013), plus HSE guidance A guide to the Reporting of Injuries, Diseases and Dangerous Occurrences
Regulations 2013 (HSE INDG453 (Rev1) and, for offshore, HSE Operations Notice 30. Also see
4.2.11.
Work at Height Regulations 2005 (known as the WAHR) (SI 2005/735) as amended by the Work at
Height (Amendment) Regulations 2007 (SI 2007/114), and HSE guidance (HSE INDG401). Also see
4.2.7.
Workplace (Health, Safety and Welfare) Regulations 1992 (SI 1992/3004) as amended by the
Quarries Regulations 1999 (SI 1999/2024) and the Health and Safety (Miscellaneous Amendments)
Regulations 2002 (SI 2002/2174), plus the HSE approved code of practice and guidance Workplace
health, safety and welfare (HSE L24).

4.2
4.2.1

Brief explanation of some UK legislation
General

4.2.1.1
In general terms, the work described in this IRATA International code of practice is
covered by the Health and Safety at Work etc. Act 1974 and the Mineral Workings (Offshore
Installations) Act 1971. This legislation places general duties on employers, clients, contractors,
owners, employees and the self-employed. Under the umbrella of these acts, many regulations have
been made, which expand on these general duties. Some of these regulations deal with particular
issues, e.g. first aid, while other regulations made under the acts bring into force the requirements of
European (EC) directives. These regulations draw attention to the duties of clients, owners and
designers of structures to ensure that, so far as is reasonably practicable, any work to be carried out
in the workplace is able to be done so safely. Every employer is required to ensure that they comply
with all legal safety requirements relating to the type of work being undertaken and at the particular
worksite concerned.
4.2.1.2
Regulations are often tied in with other regulations. For example, where work is classed
as construction work under the Construction (Design and Management) Regulations 2007 (CDM
Regulations) other regulations also apply, such as the Provision and Use of Work Equipment
Regulations 1998 (PUWER) and the Lifting Operations and Lifting Equipment Regulations 1998
(LOLER). Even where these regulations do not apply, it is possible that their requirements could be
regarded as ‘being a reasonably practicable safe system of work’ under the Health and Safety at
Work etc. Act 1974. Employers and persons or companies commissioning rope access work are
advised, therefore, to consider the requirements of these regulations.
4.2.1.3
Some sections of the Health and Safety at Work etc. Act 1974 apply beyond the
mainland of Great Britain to specified offshore areas and work activities. The Health and Safety at
Work etc. Act 1974 (Application outside Great Britain) Order 2013, which came into effect on 6 April
2013, provides detail. Guidance is given in Offshore Information Sheet 1/2013.

4.2.2

Construction (Design and Management) Regulations

4.2.2.1
The CDM Regulations place a legal responsibility on the client to ensure that those they
employ have an adequate level of competence for the work being undertaken and that they are able
to meet the requirements to work safely.
4.2.2.2
Where the CDM Regulations apply, a health and safety file is required. This has to
contain information in connection with the safety aspects of the construction work. Some or the entire
file should be made available to those planning to carry out rope access work. When the construction
work has been completed, it may be necessary to update the health and safety file. Similar
requirements apply offshore, under the Offshore Installations (Safety Case) Regulations 2005 (SCR).
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4.2.3

The Provision and Use of Work Equipment Regulations

4.2.3.1
The Provision and Use of Work Equipment Regulations 1998 (PUWER) require risks to
people’s health and safety from equipment that they use at work to be prevented or controlled. The
regulations apply to all work equipment, including lifting equipment. Under PUWER, it is required that
suitable work equipment is selected in terms of its construction and design, where it is to be used and
the purpose for which it is to be used.
4.2.3.2

In general terms, PUWER require that equipment provided for use at work is:

a) suitable for the intended use;
b) safe for use, maintained in a safe condition and, in certain circumstances, inspected to ensure
this remains the case;
c) used only by people who have received adequate information, instruction and training;
d) accompanied by suitable safety measures, e.g. protective devices, markings, warnings.

4.2.4

Personal Protective Equipment at Work Regulations

4.2.4.1
The Personal Protective Equipment at Work Regulations 1992 (the PPE at Work
Regulations), as amended, cover equipment for work at height. The main requirement of the
regulations is that suitable personal protective equipment (including some clothing) is supplied and
used at work wherever there are risks to health and safety that cannot be adequately controlled in
other ways. There is a useful guidance document on these regulations, which includes the
regulations: HSE guidance document Personal Protective Equipment at Work Regulations 1992,
Guidance on Regulations (HSE L25).
4.2.4.2

The PPE at Work Regulations also require that personal protective equipment (PPE):

a) is properly assessed before use to ensure it is suitable;
b) is maintained and stored properly;
c) is provided with instructions on how to use it safely;
d) is used correctly by employees.
NOTE
Under the Personal Protective Equipment at Work Regulations 1992, there is a requirement for
operatives to wear appropriate protective helmets, even though the Construction (Head Protection) Regulations
1989 were revoked on 06 April 2013.

4.2.5

Lifting Operations and Lifting Equipment Regulations

4.2.5.1
The Lifting Operations and Lifting Equipment Regulations 1998 (LOLER) is aimed at
ensuring that all lifting operations are properly planned and managed; that lifting equipment is used in
a safe manner and that it is thoroughly examined (has a detailed inspection) at suitable intervals by a
competent person.
4.2.5.2
Lifting equipment under LOLER means work equipment that lifts or lowers loads and
includes its attachments used for anchoring, fixing or supporting it, for example, strops, chains, slings,
eye-bolts, anchorage equipment such as rigging and associated items used in rope access methods,
including ropes; karabiners, harnesses and lanyards and counterbalanced roof rigs.
4.2.5.3

It is important to note that under LOLER, the term load includes a person.

4.2.5.4
LOLER applies to a wide range of lifting equipment and lifting operations and includes,
for example, personal suspension equipment used during rope access work.
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4.2.5.5
LOLER requires lifting equipment to be thoroughly examined (given a detailed
inspection) by a competent person before first use and at intervals not exceeding six months, or in
accordance with a written examination scheme. In addition to these examinations, LOLER require
additional thorough examinations to be carried out where circumstances liable to jeopardize safety
have occurred. Thorough examinations are required to be recorded in a written report. Unless this has
been done, it is not legal for the lifting equipment to be used.

4.2.6

Management of Health and Safety at Work Regulations

The Management of Health and Safety at Work Regulations 1999 require employers to take into
account employees’ capabilities with regard to health and safety when allocating them work. The
regulations require that, before rope access techniques are selected for a particular job, employers
carry out a risk assessment and set out clear requirements for all aspects of the work. (Risk
assessment is addressed in Part 2 and in Part 3, Annex A. A useful HSE guidance document is Five
steps to risk assessment [INDG 163]). In addition, the work project should be assessed carefully to
ensure that the method of access is appropriate for the type and quality of the work to be carried out.

4.2.7

Work at Height Regulations

4.2.7.1
As a result of the European Council (EC) Directive 2001/45/EC concerning minimum
safety and health requirements for the use of equipment for work at height (known as the Temporary
Work at Height Directive or TWAHD), a major change was made to UK legislation by the introduction
of the Work at Height Regulations 2005. These regulations consolidated previous UK legislation on
working at height and added further requirements. The regulations were amended in 2007 to take
account of professionals working in the climbing, mountaineering and caving arenas.
4.2.7.2
The Work at Height Regulations 2005 (WAHR), including its 2007 amendment, apply to
all work at height where there is a risk of a fall liable to cause personal injury. This applies above, at or
below ground level. The regulations place duties on employers, the self-employed, and any person
that controls the work of others to the extent of their control (e.g. facilities managers or building
owners who may contract others to work at height).
4.2.7.3
Under WAHR, work at height has to be properly planned, appropriately supervised and
carried out in a safe manner. This includes the need to plan for emergencies and rescue. In addition,
employers are required to ensure that work at height is only carried out when the weather conditions
do not jeopardize the health and safety of persons involved in the work (see Regulation 4).
4.2.7.4
Regulation 5 of WAHR requires every employer to ensure that no person engages in any
activity, including organization, planning and supervision, in relation to work at height or work
equipment for use in such work unless he/she is competent to do so or, if being trained, is being
supervised by a competent person.
4.2.7.5
Regulation 6 of WAHR requires every employer to take account of a risk assessment
under the MHSW Regulations (Regulation 3). WAHR gives a hierarchy of protection measures, where
the preferred option is to eliminate the risk, e.g. by not working at height at all, with other, less
preferred, options lower down the list.
4.2.7.6
Regulation 7 of WAHR requires collective protection measures to be given priority over
personal protection measures. Equipment has to be appropriate to the nature of the work to be
performed and foreseeable loadings. When selecting work equipment for use in work at height, the
following have to be taken into account:
a) the working conditions and the risks to the safety of persons at the place where the work
equipment is to be used;
b) in the case of work equipment for access and egress, the distance to be negotiated;
c) the distance and consequences of a potential fall;
d) the duration and frequency of use;
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e) the need for easy and timely evacuation and rescue in an emergency;
f)

any additional risk posed by the use, installation or removal of that work equipment or by
evacuation and rescue from it.

4.2.7.7
Regulation 9 of WAHR requires every employer to ensure that no person at work passes
across or near (or works on, from or near) a fragile surface where it is reasonably practicable to carry
out work safely, and under appropriate ergonomic conditions, without their doing so.
4.2.7.8
Regulation 12 of WAHR requires that work equipment exposed to conditions causing
deterioration which is liable to result in dangerous situations is inspected at suitable intervals and
each time that exceptional circumstances which are liable to jeopardise the safety of the work
equipment have occurred. Inspection, care and maintenance of equipment are covered in Part 2 of
this IRATA International code of practice.

4.2.8

Manual Handling Operations Regulations

4.2.8.1
The Manual Handling Operations Regulations 1992 (as amended March 2004) (MHOR)
requires a risk assessment to be carried out on manual handling tasks. The HSE guidance on the
Manual Handling Operations Regulations, (HSE L23) includes a risk assessment filter and checklist to
help employers assess manual handling tasks. HSE document Manual handling – frequently asked
questions, provides answers to common questions.
4.2.8.2
The employer’s duty is to avoid manual handling as far as reasonably practicable if there
is a possibility of injury. If this cannot be done, the employer has to reduce the risk of injury as far as
reasonably practicable. If an employee complains of discomfort, any changes to work made to avoid
or reduce manual handling has be monitored to check they are having a positive effect. If the changes
are not working satisfactorily, alternatives have to be considered.
4.2.8.3
The regulations set out a hierarchy of measures to reduce the risks of manual handling.
These are in regulation 4(1) and are as follows:
a) avoid hazardous manual handling operations so far as reasonably practicable;
b) assess any hazardous manual handling operations that cannot be avoided;
c) reduce the risk of injury so far as reasonably practicable.
4.2.8.4
In addition, employees have duties to take reasonable care of their own health and
safety and that of others who may be affected by their actions. They must communicate with their
employers so that they too are able to meet their health and safety duties.

4.2.9

Additional regulations when working offshore

For those working or intending to work offshore, a few additional regulations apply. Legislation that
applies to offshore working includes the Offshore Installations and Wells (Design and Construction)
Regulations 1996 (DCR), the Offshore Installations and Pipeline Works (Management and
Administration) Regulations 1995 (MAR) and the Offshore Installations (Prevention of Fire and
Explosion and Emergency Response) Regulations, 1995 (PFEER).

4.2.10

Regulations dealing with specific types of hazard

There are some regulations which deal with specific types of hazard. Two examples are the Control of
Substances Hazardous to Health Regulations 2002 (COSHH) and its 2003 amendment, and the
Control of Asbestos at Work Regulations 2006. There are HSE approved codes of practice for both
these regulations. The Noise at Work Regulations 1989 require employers to assess the noise levels
and to take appropriate action, e.g. provide operatives with hearing protectors. Employers need to
understand fully the requirements of such regulations when they plan to undertake work that might
involve their workforce coming into contact with hazardous materials or conditions. This applies to
both on and offshore working.
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4.2.11

Reporting of Injuries, Diseases and Dangerous Occurrences Regulations

4.2.11.1
The reporting of accidents and ill health at work is a legal requirement under the
Reporting of Injuries, Diseases and Dangerous Occurrences Regulations, 2013 (RIDDOR 2013). The
regulations require that in the event of a fatal accident, major injury or dangerous occurrence, the
responsible person notifies the Health and Safety Executive (HSE) by the quickest practical means
and these incidents should be reported to the Incident Control Centre (ICC).
4.2.11.2
Since 6 April 2012, the over-three-day reporting requirement for people injured at work
changed to more than seven days. From that date, it became only necessary to report injuries that
lead to an employee or self-employed person being away from work, or unable to perform their normal
work duties, for more than seven consecutive days as the result of an occupational accident or injury
(not counting the day of the accident but including weekends and rest days). The report must be
made within 15 days of the accident. Such reports should be made to the ICC online.
4.2.11.3
were:

The regulations were further amended on 01 October 2013. The main changes made

a) The classification of 'major injuries' to workers has been replaced with a shorter list of 'specified
injuries'.
b) The existing schedule detailing 47 types of industrial disease has been replaced with eight
categories of reportable work-related illness.
c) Fewer types of 'dangerous occurrence' require reporting.
4.2.11.4
The changes affect all employers, including the self-employed. Information and guidance
is available on the HSE website at: http://www.hse.gov.uk/riddor/.
4.2.11.5
The amendments do not alter the duties and responsibilities already placed on
employers. For example, businesses still have a legal duty to make arrangements to ensure their
employees receive immediate attention if they are injured or taken ill at work. Neither do the
amendments affect how an incident at work is reported and the criteria that determine whether an
incident should be investigated.
4.2.11.6
Under EU law, employers and others with responsibilities under RIDDOR still have to
keep a record of all over-three-day injuries. The record required under the Social Security (Claims and
Payments) Regulations 1979, is enough to satisfy this requirement.
4.2.11.7
These regulations require any accident where the time lost by the injured person is over
three days, or where a serious incident (dangerous occurrence) has occurred, to be recorded. In
addition, information on the time lost by the injured person and others in the work team has to be
provided.

4.2.12

Helpful documents

4.2.12.1
Two HSE documents that provide valuable information for rope access technicians and
their employers are Health and Safety in Construction (HSG 150) and Health and Safety in Roof Work
(HSG 33). The documents cover topics such as organizing the site, the essentials of health and
safety, health and safety management and the law. Although following the guidance in the documents
is not a legal requirement, the documents do provide sufficient information to enable the user to
comply with the law.
4.2.12.2
HSE’s Leading health and safety at work (INDG 417) provides leadership actions for
directors and board members.
4.2.12.3
Sufficient, effective supervision and adequate support from managers play a vital part in
ensuring a safe system of work. The use of the phrase human factors by supervisors and managers is
wide-ranging. Advice is given in HSE’s document Introduction to human factors. More good advice is
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given in: Reducing error and influencing behaviour, (HSG 48). HSE document Leadership and worker
involvement toolkit addresses reducing harm by learning from the best in the construction industry.
4.2.12.4
A good occupational safety and health management system is important and BS OHSAS
18001: 2007 provides a good model. Also, see HSE document Successful safety management
(HSG65).

4.3.

Standards and legal requirements

4.3.1
The use of standards is voluntary, in that it is not a statutory requirement to comply with
codes of practice or to conform to product standards. However, standards are often used to support
the law. In the case of HSE approved codes of practice, following them enables users to ensure they
comply with the law.
4.3.2
The Personal Protective Equipment Regulations 2002, which are based on the Personal
Protective Equipment Directive (89/686/EEC) (known as the PPE directive), require that equipment
classified under the directive as PPE conforms to the directive, which includes the need to carry CE
marking.
4.3.3
European Standards (ENs) are used to help prove conformance of a product to the PPE
directive. To use a European Standard straightforwardly as a route to conformance to the directive,
the standard has be what is known as harmonised. This means it has been formally confirmed that
the standard meets the requirements of the basic health and safety requirements of Annex II of the
directive, and that it has been referenced in the Official Journal of the European Union (OJEU). If a
product conforms to a harmonized European Standard, there is a presumption of conformity with the
PPE directive, in terms of meeting the basic health and safety requirements of Annex II. Assuming
other requirements of the directive have been satisfied, this then allows the equipment to be marked
with the symbol CE and other marking.
4.3.4
There are three categories of PPE, ranging from simple items like gardening gloves
(category 1) to category III equipment for protection against mortal danger, e.g. harnesses. Most rope
access equipment is classed as PPE category III. In this case, the equipment also has to carry the
number of the notified body, i.e. the body responsible for checking that the product conforms to the
directive, after type testing to the standard by an independent test house.
4.3.5
Conformance of products to a European Standard is not the only way in which products
can claim conformance to the PPE directive and be able to carry CE marking. For example, where
appropriate European Standards do not exist, another standard, such as an ISO Standard, could be
used or manufacturers can use their own standard, which is described as the technical file route.
4.3.6
The primary function of CE marking is to protect against barriers to trade within the
European Union. It is not meant to be taken as a mark of quality.
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